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Preface
Volume 8 in the chronological edition of the writings of Charles S. Peirce is
part of a projected 30-volume series initiated in 1975 under the leadership of
Max H. Fisch and Edward C. Moore. The edition is selective but comprehensive and includes all writings, on any subject, believed to shed signiﬁcant light
on the development of Peirce’s thought. The selections are edited according to
the guidelines of the Modern Language Association’s Committee on Scholarly
Editions, and present a critical, unmodernized rendering of Peirce’s published
and unpublished work in a clear text format. The “Essay on Editorial Theory
and Method” provides a full discussion of the editorial procedures used in
establishing the texts for this volume.
There have been three reﬁnements in presentation since volume production
began thirty years ago. The ﬁrst two volumes (1982, 1984) centered on the
philosophical writings in logic and metaphysics that predominated in the
development of Peirce’s thought during the early years of his career. Only the
most signiﬁcant technical papers appeared in these initial volumes. Beginning
with volume 3 (1986), the selection process was broadened to include more of
the scientiﬁc, mathematical, and historical writings that, along with his philosophical papers, document the development of his thought across an ever-widening range of disciplines throughout the rest of his life.
The second stage of editorial reﬁnement ﬁrst appeared in volume 4 (1989)
and involved presentation of the editorial material. Textual information was
consolidated in the editorial apparatus for each selection, resulting in a clearer
distinction between that apparatus and the content notes that precede it in its
own section, along with the bibliography and the chronological list of Peirce’s
manuscripts. Volume 5 (1993) was the last volume formatted by off-site printers; presswork for volume 6 (2000) reﬂected in-house advances in computing
technology and a third evolution in editorial presentation that both adapts and
extends the bibliographical achievements of earlier scholars. The chronological catalogs now number Peirce’s writings in their order of composition year
by year, after the style of the Burks catalog in Volume 8 of the Collected
Papers, and manuscripts are now identiﬁed by their Robin numbers (for Harvard’s Houghton Library collection) or by standard archive identiﬁers (for
other collections). The preface to volume 6 and the introduction to volume 6’s
chronological catalog provide a full explanation of the manuscript references
now in use.
xi

xii
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Publication of consecutive chronological volumes will continue to be the
backbone of the series, but the Peirce Edition Project’s continuing shift toward
parallel volume editing sometimes leads to out-of-sequence publication for
special volumes in the series. The present volume reﬂects the ﬁrst stage of this
transition. Volume 8 covers the period from the spring of 1890 to mid-summer
1892 and continues directly from the period covered by volume 6 (fall 1886 to
spring 1890). Peirce’s wide-ranging work preparing or reﬁning thousands of
deﬁnitions for the Century Dictionary spans both volume periods, but it is too
vast to be represented adequately in either; the general chronological sequence
will be bridged at a later date by volume 7, which will be devoted to the lexicographical work that occupied Peirce as much as any other project principally
during the late 1880s and early 1890s, and then intermittently over a dozen
more years.
The Preface to volume 6 prepared readers for this slight departure from the
strict chronological production and outlined our plan to prepare volume 7 out
of sequence. Since then, Indiana University’s Peirce Edition Project has
formed an editorial partnership with what has now become the “Projet d’Édition Peirce” at the University of Quebec at Montreal (UQAM) to prepare volume 7’s dictionary texts. Under the direction of Professor François Latraverse,
the PEP-UQAM faculty and staff editors have been working under two successive grants awarded by Canada’s Social Sciences and Humanities Research
Council to identify, transcribe, edit, and lay out the deﬁnitions preserved in
Peirce’s Harvard papers. Scholars afﬁliated with the University of Bamberg,
working under a similar government grant awarded to Professor Helmut Pape
by the Deutsche Forschungsgemeinschaft, worked for several years on the
1903 Lowell Lectures and managed to both organize and transcribe their entire
manuscript base; the result of their work will prove of considerable assistance
when the Project eventually begins preparing and editing volume 22. Project
editors assume supervisory editorial and production responsibilities for these
volumes even as parallel work continues on other volumes in the series. Volumes that contain single works or uniﬁed series of lectures, such as “How to
Reason” (volume 11), are also candidates for out-of-sequence publication.
Volume 11 has been in the works for quite some time and is scheduled to
appear a year or so after volume 9.
Changes in editorial content made in volume 6 have been continued with
good effect in volume 8. The most signiﬁcant of these involve expansion of the
Annotations (Editorial Notes in volumes 1–3; Notes in volumes 4–5). In both
volumes 6 and 8, the Annotations section is more comprehensive and includes
signiﬁcant quotations from Peirce’s preliminary drafts, variant fragments and
working notes that were not selected for publication in the edition. The Chronological Catalog (Chronological List in volumes 1–5) also includes more
information about writings of the volume period that were not selected for
publication.
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One further change in presentation is reﬂected in volume 8’s use of the
Times font in place of the Caledonia family of fonts employed in the production of earlier volumes. As a result of this change, volume 8 holds more lines
per page than volume 6 but preserves the readability of all previous volumes.
Another reason for choosing the Times font was that it more effectively blends
with the fonts used for scientiﬁc, logical, and mathematical characters. This
font change, however, is merely transitional; in the longer run the Project
intends to switch to another font that combines similar attributes with greater
aesthetic appeal.
Taken together, these minor realignments and extensions of editorial matter
and the recent modiﬁcations to volume design make it easier to navigate
Peirce’s texts as well as the scholarship that documents their compositional
and editing history. The editors have not changed the fundamental methods put
in place early on to establish reliable texts for Peirce’s interdisciplinary writings, many of which never reached print (or even fair copy form) during his
lifetime. As in earlier volumes, the texts of the volume 8 period are carefully
annotated and are supported by an apparatus that lists historical variations and
identiﬁes all editorial emendations. The reﬁnement of presentation outlined
above is a natural progression for a series of this scope; in making these
changes, the editors have been attentive to the need for continuity with the earlier volumes of the edition, and hope that readers will make their way seamlessly into Peirce’s writings of the 1890s—a decade that would prove to be the
most stressful period of his life.
A special episode of editorial history deserves notice, for it explains why a
particular expectation placed upon this volume could not in the end be fulﬁlled. Until the beginning of 2007, the press-work for volume 8 contained 59
selections instead of the current 56. The last three selections consisted of three
untitled poems that Peirce hand-wrote some time in the spring of 1892, and
that were eventually placed in folder R 1565 of the Harvard Peirce Papers (see
entry 1892.94 in this volume’s Chronological Catalog). Besides the material
artifact itself, with its penned alterations, and a related entry on an interleaf of
Peirce’s copy of the Century Dictionary, there had been several reasons that
made Peirce’s authorship of these poems seem plausible, including the fact
that none of the experts consulted nor any of our extensive electronic searches
could provide an alternate identiﬁcation. In early January 2007, however, an
obscure book that was part of the holdings of the New York Public Library was
digitized and made searchable on-line as part of the collaborative partnership
between that library and Google Books Library Project. A subsequent Internet
search revealed this book as the true source of the poems, and thus we ﬁnally
learned that Peirce’s daring poetic experiment had never taken place. The
poems came from an anonymous book titled Sand Key (The Key to All) printed
in London by the Chiswick Press in 1890 (see the Bibliography of Peirce’s
References under “Anonymous”). The book appears to be a private publication, and the few copies so far located are all found in U.S. libraries. Peirce’s
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transcription of the poems (excerpted from the beginning of the book’s ﬁrst
part, “The Figure of True Representation”) contains a few modiﬁcations
affecting punctuation and even the wording of some verses. We subsequently
discovered that even these modiﬁcations could not be attributed to Peirce.
Another copy of Sand Key was identiﬁed through Google Books, this time
from the Widener Library at Harvard University. That copy’s inscriptions indicate that it was once the property of Harvard’s Dean of Theology, Prof. Charles
Carroll Everett (1829–1900). Everett’s copy contains many inked alterations
throughout, all presumably in the poet’s hand (not Everett’s hand), and
Peirce’s modiﬁcations precisely match those alterations. We can therefore
infer that some time in the spring of 1892, likely toward the end of May when
he was in Cambridge, Peirce visited Everett, was shown the curious book, and,
struck by its unusual content, asked to transcribe a few passages. Everett must
have known the anonymous author pretty well—perhaps it was a student of
his, since Everett also taught and wrote about poetry—but efforts to identify
that person have so far failed. At any rate, if Peirce’s interest may serve as a
recommendation, Sand Key is in several regards a highly original avant-garde
production, well deserving of the attention of poetry scholars.
The strong institutional support provided by Indiana University, our host
institution, continues to make production of these volumes possible. Former
IUPUI Executive Vice Chancellor and Dean of Faculties William M. Plater
and former Deans Herman Saatkamp and Robert White of the School of Liberal Arts led a successful campaign to establish the Peirce Project as a major
component of the Institute for American Thought. Our current Dean, William
A. Blomquist, shares his predecessors’ conviction that our operation is central
to the School’s mission, and we are grateful for his staunch backing. The University’s steady support for the core staff positions of the Peirce Edition has
been instrumental in securing continuous federal and private-sector grant commitments during the period that this volume was researched, edited and published. The edition’s technical staff members, who have made in-house
volume preparation a reality, have been supported to a large degree through
grants from the National Endowment for the Humanities. We are especially
grateful to many individuals who have demonstrated their support by making
private contributions through the Indiana University Foundation and the
National Endowment for the Humanities matching grant challenges. Among
them we owe special marks of gratitude to the late Arthur Burks and his wife
Alice, to Emily Maverick, Janice Deledalle-Rhodes, Paul and Catherine Nagy,
and Charls and Claire Pearson. Gail Plater, Assistant Dean for Development &
External Affairs in the School of Liberal Arts, has worked tirelessly to coordinate matching grants and develop new fundraising initiatives for volume production. We thank Gail and her Associate Director, Gen Shaker, for
spotlighting the Peirce Edition in annual university fund drives and launching
new development initiatives.
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Acknowledgement is due as well to the Harvard University Department of
Philosophy for permission to use the original manuscripts, and to the ofﬁcers
of the Houghton Library, especially Manuscripts Curator Leslie Morris, for
their cooperation regarding the Charles S. Peirce Papers. We owe a great deal
of thanks as well to Jennie Rathbun and Susan Halpert of the Houghton Reading Room staff, who coordinated several of our proofreading trips to the Harvard Peirce papers. Jennie Rathbun also worked (with the assistance of Tom
Ford) to arrange and process the photographic orders for the Harvard manuscript illustrations in this volume.
Research for volume 8 brought us into the period when Peirce began to
write for the Monist and Open Court journals edited by Dr. Paul Carus for
Edward Hegeler’s Open Court Company in LaSalle, Illinois. The archives of
these philosophical journals are now in the Special Collections Research Center of the Morris Library of Southern Illinois University in Carbondale, Illinois, and we are grateful to former Special Collections Dean David Koch and
his successor Director Pam Hackbart-Dean, as well as to archivists Katie Salzmann and Karen Drickamer, for arranging access and permissions to publish
from Peirce’s submitted manuscripts. Diane Worrell of Special Collections
was instrumental in providing electronic images for the volume’s Monist
series manuscript illustrations.
Special thanks go to many individual scholars who have provided important research support, including Webb Dordick, who worked with our proofreading teams on location at the Houghton and provided general
bibliographical research assistance in the Houghton and other Harvard libraries; Professor José Vericat, for assistance in identifying the editions of reference books used by Peirce; to the Interlibrary Loan department of IUPUI’s
University Library for facilitating our bibliographical research; to graduate
assistants Tara Morrall and Michelle Boardman, who helped signiﬁcantly with
the electronic aspects of volume production, and Kelly Tully-Needler, who
started out as a graduate assistant before joining the Peirce Edition’s full-time
staff for a two-year stint; to student assistants Brandy Yeager, Somer Taylor,
and Stephen J. Reynolds who helped proofread the volume; and to Adam A.
Kovach and Jack Musselman of the Department of Philosophy, Indiana University (Bloomington), who are now pursuing postdoctoral careers. More distant scholars have also provided help with speciﬁc selections, including
Professors William B. Jensen and Charles Seibert, University of Cincinnati,
who worked with Peirce’s review of “The Periodic Law”; Dr. Irving Anellis,
for annotations related to several logic selections; Professor Kelly Parker,
Grand Valley State University, Michigan, for his work with Peirce’s Monist
paper on “The Law of Mind”; Professor James Wible, University of New
Hampshire, who advised on Peirce’s Nation review of Pearson’s Grammar of
Science; Professor Saap Mansfeld, University of Utrecht, for contributions to
“The Architecture of Theories”; Daniel Rellstab, University of Bern, Switzerland, Mathias Girel, University of Paris I, Sorbonne, and Professor Fritz
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Nagel, a Bernoulli Edition editor, for annotations research involving various
Monist selections.
Eight individuals provided important background research and advice as
we edited Peirce’s novella “Embroidered Thessaly”: Professor Thomas Acton,
University of Greenwich, for his assistance with Peirce’s use of the Romani
language; Professors Robert and Susan Sutton of IUPUI, Professor Kiriake
Xerohemona, Florida International University, Niki Watts of TransLexis Corporation, and Professors Sara F. Barrena and Joaquin Albaycin of the University of Navarra, Spain, for detailed information on Greek culture and Greek
language during Peirce’s sojourn in Thessaly; and independent scholar Thom
Carlson, who attributed a key editorial by Peirce that helped establish a date
for Peirce’s later phase of work on the Thessalian novella.
We are indebted to the Texas Tech University Institute for Studies in Pragmaticism (ISP) for permission to use duplicates of its annotated photocopy of
the Harvard Peirce papers. Professor Kenneth L. Ketner, director of the ISP,
also provided microﬁlm reels of the New York Evening Post archives that
enabled us to conﬁrm and examine seldom-seen reprints of Peirce’s Nation
reviews from this period. Members of the Charles S. Peirce Society, as well as
the editors of the Society’s Transactions, have been a constant source of support and scholarly information. Although Peirce’s use of the typewriter diminished signiﬁcantly as his work with the Coast Survey drew to a close, we
nonetheless found the original Hammond typewriter documentation provided
by Professor Peter Weil of the University of Delaware important as we analyzed Peirce’s typescripts of the period. We are also grateful to Professor Richard Polt of Xavier University (Cincinnati) for extending our knowledge of the
Hammond machine and its inventor. The Modern Language Association’s
Committee on Scholarly Editions (CSE) continues to be of great assistance to
the series, and we owe thanks to former CSE co-chair Professor Morris Eaves,
University of Rochester, for coordinating the seal inspection, and to current
chair David Nicholls, University of Southampton, and committee member
Bruce R. Smith, University of Southern California, for ﬁnalizing it. We are
especially grateful to Dr. David S. Shields, McClintock Professor of Southern
Letters, University of South Carolina, for conducting the inspection on behalf
of the CSE.
We are also grateful to the contributing editors listed on the series page of
this volume for the specialized scholarship they brought to bear on many of the
selections. Special thanks go to our former technical editor Leah Cummins
Guinn, who transcribed, corrected, and text-encoded many of the volume 8
selections. The executive support of Martha Rujuwa and administrative assistance of Kara Peterson have been essential behind-the-scenes factors in our
work. Throughout the period of volume preparation, we were fortunate to have
the expert counsel of the late Arthur Burks of the University of Michigan and
Don Cook of Indiana University, Bloomington, emeriti professors who have
served many years as advisory editors for the Peirce Project, and Dr. Thomas
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L. Short, who has provided outstanding support as Advisory Board chair from
January 2001 through February 2009. The late Max Fisch devoted half a century to Peirce research, and his books and papers now form the archival foundation of the Institute for American Thought at IUPUI. His work and
inspiration live on through this research facility and through the work of the
editors who call it home.

Chronology
(Years of W8 period in boldface type)
1839 Born in Cambridge, Mass., to Benjamin and Sarah Hunt (Mills)
Peirce, 10 Sept.
1847–50 Worked his way through Liebig’s method of chemical analysis
1858 First publication: “Think Again!” Harvard Magazine, Apr.
1859 Graduated (A.B.) from Harvard
Temporary aide in U.S. Coast Survey, fall to spring ’60
1860 Studied classiﬁcation with Agassiz at Harvard, summer–fall
1861 Entered Lawrence Scientiﬁc School at Harvard
Appointed regular aide in Coast Survey, 1 July
1862 Received graduate degree (A.M.) from Harvard
Married Harriet Melusina Fay, 16 Oct.
1863 Graduated summa cum laude (Sc.B.) in Chemistry from
Lawrence Scientiﬁc School
1865 Delivered Harvard lectures on “The Logic of Science,” spring
Began Logic Notebook, 12 Nov.; last entry in Nov. ’09
1866 Delivered Lowell Institute lectures on “The Logic of Science; or
Induction and Hypothesis,” 24 Oct.–1 Dec.
1867 Elected to American Academy of Arts and Sciences, 30 Jan.,
where he presented ﬁve papers on logic throughout the year
1868 Wrote three anti-Cartesian papers for the Journal of Speculative
Philosophy
1869 Wrote ﬁrst of about 300 Nation reviews; last in Dec. ’08
Assistant at Harvard Observatory, Oct. ’69–Dec. ’72
Delivered Harvard lectures on “British Logicians,” Dec.–Jan.
1870 First Coast Survey assignment in Europe, 18 Jun. ’70–7 Mar. ’71
1872 Founded Cambridge Metaphysical Club, Jan.
In charge of Survey ofﬁce, spring–summer
Put in charge of pendulum experiments, beginning in Nov.
Promoted to rank of Assistant in the Survey, 1 Dec.
1875 Second Coast Survey assignment in Europe, Apr. ’75–Aug. ’76
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1876
1877

1878
1879–84
1879
1880

1881
1883

1883–91
1884

1884–86
1886
1887

1888

First ofﬁcial American delegate to the International Geodetic
Association, Paris, 20–29 Sept.
Separated from Melusina, Oct.
Elected to National Academy of Sciences, 20 Apr.
Third Coast Survey assignment in Europe, 13 Sept.–18 Nov.
Represented U.S. at International Geodetic Association conference in Stuttgart, 27 Sept.–2 Oct.
Photometric Researches published in Aug.
Lecturer in logic at Johns Hopkins University
First meeting of Johns Hopkins Metaphysical Club, 28 Oct.
Elected to London Mathematical Society, 11 Mar.
Fourth Coast Survey assignment in Europe, Apr.–Aug.
Addressed French Academy on value of gravity, 14 June
Designed and supervised construction of the ﬁrst of four gravity
pendulums bearing his name
Death of Peirce’s father, Benjamin, 6 Oct.
Elected to American Association for the Advancement of
Science in Aug.
Studies in Logic published in spring
Divorced Melusina, 24 Apr.
Married Juliette Froissy (Pourtalais), 26 Apr.
Fifth and ﬁnal Coast Survey assignment in Europe, May–Sept.
Prepared about 15,000 deﬁnitions for Century Dictionary
(published 1889–91)
Forced to resign from Johns Hopkins; moved to Washington,
D.C. in Sept.
In charge of U.S. Ofﬁce of Weights and Measures, Oct. ’84
to 22 Feb. ’85
Directed pendulum operations to determine relative gravity at
Washington, D.C. and various ﬁeld sites, Jul. ’84–Feb. ’86
Moved from Washington, D.C. to New York City, Mar.
Began reports on his gravity ﬁeld work
Began correspondence course in logic, Jan.
Moved with Juliette to Milford, Penn. 28 Apr.
Death of Peirce’s mother, Sarah Mills, 10 Oct.
Appointed by President Cleveland to U.S. Assay Commission,
1 Jan.
Purchased with Juliette the Quick farm about two miles northeast
of Milford, 10 May
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1889 Start of publication of the Century Dictionary
Juliette diagnosed with tuberculosis in May
Submitted last report on gravity, 20 Nov.
Juliette traveled to Mediterranean for health, 27 Nov.
1890 Resided in New York, spending much time at the Astor Library,
until Juliette returned from the Mediterranean in June
Drew up list of mathematical works for the Astor Library, May
Invited by Paul Carus to write article for inaugural issue of the
Monist, 2 July; submitted “The Architecture of Theories,” 30
Aug. (too late for the ﬁrst issue), launching one of his most
important publishing relationships
1891 “The Architecture of Theories” (ﬁrst article of the Monist metaphysical series) published, 1 Jan.
Publication of Ernst Schröder’s Vorlesungen über die Algebra
der Logik, which contains an extensive discussion of Peirce’s
logic
The Peirces named their estate Arisbe, March
First printing of Century Dictionary completed, fall
Attended New York Mathematical Society meeting at Columbia
and was elected to its membership, 7 Nov.
Abbot–Royce affair began with Peirce’s letter to the editor of The
Nation, 12 Nov.
Resigned from Coast and Geodetic Survey, 31 Dec.
1892 Had a religious experience at St. Thomas’s Episcopal Church, 24
April
Read “Law of Mind” to the Harvard Philosophical Club, 21 May
Assisted with the translation of Ernst Mach’s Science of Mechanics for the Open Court, July ’92—May’93
Delivered Lowell lectures on “The History of Science,” 28 Nov.
’92–5 Jan. ’93
1893 Petrus Peregrinus announced; prospectus published, Oct.
“Search for a Method” announced by Open Court (not
completed)
“The Principles of Philosophy” (in 12 vols.) announced by
Henry Holt Co., Dec. (not completed)
1894 “How to Reason” rejected by both Macmillan and Ginn & Co.
1895 “New Elements of Mathematics” rejected by Ginn & Co.
1896 Consulting chemical engineer (till ’02), St. Lawrence Power Co.
1896–97 Reviewed Ernst Schröder’s works on logic of relatives
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1898 Delivered Cambridge lectures on “Reasoning and the Logic of
Things,” 10 Feb.–7 Mar.
“The History of Science” announced by Putnam’s (not completed)
William James introduced “Pragmatism” to Berkeley Philosophical Union, naming Peirce its father, 26 Aug.
1901 Contributed to Baldwin’s Dictionary of Philosophy and
Psychology
Presented “On the Logic of Research into Ancient History” to
National Academy of Sciences, 12–14 Nov.
1901–02 Completed the ﬁrst four chapters of “Minute Logic”
1902 Applied to Carnegie Institution for grant to fund “Proposed
Memoirs on Minute Logic” (rejected)
1903 Delivered Harvard lectures on “Pragmatism,” 26 Mar.–17 May
Delivered Lowell lectures on “Some Topics of Logic,”
23 Nov.–17 Dec.
Began correspondence with Victoria Lady Welby
1905–06 Published three Monist papers on pragmatism (series
incomplete)
1906 Presented paper on existential graphs to National Academy of
Sciences, Apr.
Presented paper on phaneroscopy to National Academy of
Sciences, Nov.
1907 Delivered three Harvard Philosophy Club lectures on “Logical
Methodeutic,” 8–13 Apr.
Wrote lengthy “letter to the editor” on pragmatism; rejected by
both the Nation and Atlantic Monthly.
1908 Published “A Neglected Argument for the Reality of God,”
Hibbert Journal, Oct.
1908–09 Published Monist series on “Amazing Mazes”
1909 Originated a matrix method for three-valued logic; recorded in
his Logic Notebook (R 339), 23 Feb.
1911 Wrote “A Sketch of Logical Critics” for volume to honor Lady
Welby (not completed)
Last public presentation: “The Reasons of Reasoning, or
Grounds of Inferring” at meeting of National Academy of
Sciences, 21–22 Nov.
1914 Died of cancer at Arisbe, 19 Apr.

Bibliographical Abbreviations in
Editorial Matter
CD [page #] The Century Dictionary and Cyclopedia, 10 vols., ed. William D.
Whitney (New York: The Century Company, 1889–). The pagination is that
of Peirce’s personal interleaved copy, which was the dictionary’s ﬁrst
printing. Unless speciﬁed otherwise all quotations are considered Peirce’s
and were marked by him in his personal copy.
CLL [page #] Chance, Love, and Logic: Philosophical Essays, by the Late
Charles S. Peirce, ed. Morris R. Cohen (New York: Harcourt, Brace &
Company, 1923).
CN [volume #:page #] Contributions to The Nation, 4 parts, ed. Kenneth L.
Ketner and James E. Cook (Lubbock: Texas Tech Press, 1975–88). A
searchable CD-ROM edition is published by InteLex Corporation (1999)
as part of Charles Sanders Peirce: Published Philosophy (I).
CP [volume #.para #] Collected Papers of Charles Sanders Peirce, volumes 1–
6, ed. Charles Hartshorne and Paul Weiss; volumes 7–8 ed. Arthur Burks
(Cambridge: Harvard University Press, 1931–35, 1958).
EP [volume #:page #] The Essential Peirce, volume 1 ed. Nathan Houser and
Christian Kloesel; volume 2 ed. Peirce Edition Project (Bloomington, IN:
Indiana University Press, 1992, 1998).
Haskell [volume #:page #] The Nation: Indexes of Titles and Contributors (volumes 1–105: 1865–1917), 2 vols., comp. Daniel C. Haskell (New York: New
York Public Library, 1951, 1953). Volume 1, Index of Titles, is arranged
chronologically, by volume and page number, and includes attribution.
Signed publications are not included in this volume. Volume 2, Index of
Contributors, is arranged alphabetically by author, and includes both signed
and unsigned publications. In volume 2, Peirce’s contributions are listed on
pages 392 to 395. Neither volume includes unattributed publications.
HPPLS [volume #:page #] Historical Perspectives on Peirce’s Logic of Science, 2 vols., ed. Carolyn Eisele (New York: Mouton, 1985).
ISP # A combined number consisting of the Robin catalogue number and a
sequential sheet number. The numbers were Bates-stamped in 1974 on each
sheet of an electroprint copy made from The Charles S. Peirce Papers (Cambridge: Harvard University Library, 1966, microﬁlm, 33 reels including supplement) and kept at the Institute for Studies in Pragmaticism, at Texas Tech
University, Lubbock. The ISP numbers give each page a unique identiﬁer
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and with some exceptions the numbering follows closely the order of the
pages on the microﬁlm. Harvard documents that were not microﬁlmed, such
as those in R 1600 and RL 100, do not have ISP numbers, neither do documents held elsewhere.
NARG [accession #] National Archives Record Group.
NEM [volume #:page #] New Elements of Mathematics, 4 vols. in 5, ed. Carolyn Eisele (The Hague: Mouton, 1976).
O [catalog #] A publication by someone other than Peirce listed in A Comprehensive Bibliography of the Published Works of Charles Sanders Peirce,
2nd edition rev., ed. Kenneth L. Ketner (Bowling Green: Philosophy Documentation Center, 1986).
P [catalog #] A Peirce publication listed in A Comprehensive Bibliography.
PWP [page #] Philosophical Writings of Peirce, ed. Justus Buchler (New York:
Dover, 1955), previously published as The Philosophy of Peirce: Selected
Writings (New York: Routledge and Kegan Paul, 1940).
R [ISP #] A Harvard manuscript listed in Richard Robin’s Annotated Catalogue of the Papers of Charles S. Peirce (Amherst: University of Massachusetts Press, 1967). Numbers preceded by RL refer to letters that are
listed in the correspondence section of Robin’s catalogue. Numbers preceded by RS are listed in Robin’s “The Peirce Papers: A Supplementary
Catalogue” (Transactions of the Charles S. Peirce Society 7 [1971]: 37–57).
RLT [page #] Reasoning and the Logic of Things, ed. K. L. Ketner (Cambridge: Harvard University Press, 1992).
VUC [page #] Values in a Universe of Chance, ed. Philip P. Wiener (Garden
City: Doubleday, 1958). Later published as Charles S. Peirce: Selected
Writings (New York: Dover, 1966).
W [volume #:page #] Writings of Charles S. Peirce (Bloomington, IN: Indiana University Press, 1982–).
WMS [list #] A Peirce manuscript listed in the Chronological List published
in W1–W5.

Introduction
The period from the spring of 1890 into the summer of 1892 was a time of
emotional turmoil for Peirce, a time of rash ventures and dashed hopes that
1
would culminate in a transforming experience and a new sense of purpose. In
the previous decade, Peirce had suffered the loss of his teaching appointment
at Johns Hopkins University and the stripping away of his leadership in gravity
determinations for the U.S. Coast and Geodetic Survey. He and Juliette had
left New York for Milford, Pennsylvania, in 1887, hoping to ﬁnd acceptance in
Milford’s thriving French community. By the time he turned ﬁfty, Peirce had
been pushed from center stage and his native sense of entitlement had been
crushed. When in the spring of 1890 he helped organize a debate in the pages
of the New York Times on the soundness of Herbert Spencer’s evolutionary philosophy, he signed his contributions with the pseudonym “Outsider,” reﬂecting
his increasing estrangement from mainstream society.
Diagnosed with tuberculosis, Juliette went abroad in November 1889 to
escape the cold northeastern Pennsylvania winter. During most of the winter
and spring of 1890, while she convalesced in Cairo and in various Mediterranean port cities, Peirce stayed in New York City where he looked for opportunities to supplement his income. Peirce’s relations with Juliette had never
recovered from the blow of his termination from Johns Hopkins in 1884 which
had plunged the newly married couple into the ﬁrst of many ﬁnancial crises.
For a while after their move to Milford things looked up, especially after their
ﬁnances were augmented with inheritances from the estates of Peirce’s mother
and his Aunt Lizzie. Charles and Juliette had been accepted into the high soci1. This introduction was abridged by André De Tienne because of space limitations. The
unabridged ﬁnal draft is available electronically in the Companion to W8 on the PEP website
(www.iupui.edu/~peirce). In writing this introduction, I have made heavy use of the Max H. Fisch
ﬁles and data collections at the Peirce Edition Project. Footnote references are not given for items
that can be easily located by keeping the following in mind: all references to manuscripts and
Peirce’s letters, unless otherwise indicated, are to the Peirce papers in the Houghton Library at
Harvard University or in the Open Court collection; correspondence with members of the Open
Court is in the Open Court collection in the Morris Library at Southern Illinois University; letters
used are also from these collections or from the Coast Survey collection in the National Archives.
Readers should consult the annotations and the textual notes at the back of the volume for additional information about circumstances related to the composition of the volume’s selections. This
introduction continues those to the previous volumes and assumes their acquaintance in order to
minimize repetitions.
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ety of Milford, primarily the social circle that revolved around the prominent
Pinchot family, and they were determined to live accordingly. By the end of
1889, the Peirces had invested nearly all of their assets in the old John T. Quick
homestead, “Wanda Farm” (or “Quicktown”), and in surrounding woodland,
altogether amounting to nearly 2000 acres. They had risked everything on the
prospect of generating a good income from their new estate, from farming and
from harvesting the timber and other natural resources, and perhaps from turning the old Wanda Farm, on the banks of the Delaware River, into a grand
resort. This would have been a good plan had a projected bridge been built at
Port Jervis to bring through a rail line from New York, but the bridge project
failed and the Peirces ran out of reserves too soon to have any chance of success.
After his separation from Johns Hopkins in 1884, Peirce’s principal source
of income was the Coast and Geodetic Survey, but he also drew signiﬁcant
supplemental pay for his work on the Century Dictionary and Cyclopedia as
the contributing editor in charge of deﬁnitions in the ﬁelds of logic, metaphysics, mathematics, mechanics, astronomy, and weights and measures. But
Peirce’s income from the Century Company did not make up for the loss of his
salary from Johns Hopkins and, to make matters worse, Peirce was well aware
that his position with the Survey was at risk. He therefore tried his best to add
to his income. He convinced Wendell Phillips Garrison, the editor of the
Nation, to give him more books for review and, during the period covered by
this volume, over three dozen reviews or notes by Peirce appeared in the
Nation (many duplicated in the New York Evening Post). Garrison paid Peirce
well for his contributions and he proved to be a crucial source for supplementing Peirce’s income for several years to come. Peirce tried to form dependable
connections of this kind with other periodical publishers (Charles R. Miller,
2
Editor-in-Chief of the New York Times, and L. S. Metcalf, editor of the Forum )
but with little success. Desperate for additional funds, he sought loans from
friends and acquaintances and he tried his hand at inventions and various
investment schemes, with no luck.3 He was constantly on the lookout for
opportunities to market his expertise. He was for instance a regular patron of
the Astor Library, New York’s largest reference library (in 1895 it would be
consolidated to form the New York Public Library). Sometime in May 1890 he
presented the library with a detailed list of missing “works on mathematical
subjects” which he thought especially important and he offered to continue his
efforts, probably hoping to be a paid consultant.4 His offer was declined; on 4
June 1890, he received a letter from Trustee Thomas M. Markoe thanking him
for his “very full & valuable list” but letting him know that he “need give
[him]self no further trouble about the matter.”
2. These episodes are described in the introduction to W6. See W6, sel. 44 for the article
rejected by Metcalf.
3. See the Introduction to W6 for a more detailed account of Peirce’s life in New York during
the winter and spring 1889–90.
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In May or early June 1890 Juliette arrived back in New York and the
Peirces returned to their Pennsylvania home. Their return to Wanda Farm freed
Peirce for a time from the daily hustle and allowed him to refocus his priorities. His work for the Coast Survey and the Century Company was the most
pressing.
The Century Dictionary, hailed as the “most conspicuous literary monument of the nineteenth century,”5 was not only a dictionary of historical and
common English usage but was distinguished by its comprehensive inclusion
of scientiﬁc terms and was said to embody “the scientiﬁc spirit and work” of
its time.6 Peirce had been recruited for the dictionary project while still teaching at Johns Hopkins and had begun drafting deﬁnitions as early as 1883, but
his most intensive and sustained work began around 1888, when he began
receiving proofs, and ran at least until the fall of 1891, when the ﬁrst printing
of the dictionary was completed. The ﬁrst edition ran to 7,046 large quarto
pages, included nearly half-a-million deﬁnitions for over 215,000 words, and
as a measure of its encyclopedic scope was reported to contain “from a
printer’s point of view” two-thirds as much information as the Encyclopedia
Britannica. Even after the Century Dictionary was published, Peirce continued with his lexicographical work, writing corrections and new deﬁnitions in
his interleaved copy and hoping to be paid on a per-word basis for a supple7
ment that would eventually appear in 1909. Peirce would also look for other
dictionary work and would propose various lexicographical projects. As the
Century was nearing completion, Peirce tried for a position with Funk & Wagnalls to help with their famous single-volume Standard Dictionary, which
would appear in 1894, and in 1892 he would draw up a “Plan for a Scientiﬁc
Dictionary” that would provide a summary of human knowledge in 1500
pages (sel. 50). It is hard to overstate the importance of Peirce’s lexicographical work, not only for the income it produced but especially for its impact on
Peirce’s intellectual development.
In July 1889 Thomas Corwin Mendenhall was appointed Superintendent of
the U.S. Coast and Geodetic Survey. His predecessor, Frank M. Thorn, was a
lawyer with no scientiﬁc training who had been appointed four years earlier to
reform the Survey. In contrast, and to the relief of many government scientists,
Mendenhall was a trained scientist and was expected to restore the Survey’s
4. The library’s annual report for 1891 records that “The most notable accession has been a
large number of mathematical works kindly suggested by Professor Charles S. Peirce after a careful examination of our collection.” Forty-third Annual Report of the Astor Library for the year
1891, p. 18. Also see “A Year at the Astor Library; Additions to the Collections—Visitors and
Their Work,” NYT, 11 February 1893, p. 9.
5. Quoted by H. W. Henshaw, book notice, American Anthropologist 5.2 (Apr. 1892): 184–85.
6. Science 13.314 (8 Feb. 1889): 103.
7. See the introduction to W6, pp. lvii–lix, for a fuller treatment of Peirce’s Century Dictionary work. W7, a special volume featuring Peirce’s contributions to the Century Dictionary, is in
preparation at the University of Quebec at Montreal (PEP UQAM) under the direction of François
Latraverse. Professor Latraverse will write the historical introduction for that special volume.
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leadership in scientiﬁc research; certainly that was Peirce’s hope. Peirce’s
career had been dedicated to advancing the theoretical foundations of geodetic
science and his ﬁeld work had always been conducted with the greatest care,
using the most reﬁned instruments, so that his results could contribute not only
to the immediate practical needs of economic and social life but also to the
growth of the science. Under his leadership, American gravity research took its
place alongside the best gravity research in Europe. But the turn away from
pure research that the Survey had taken under Thorn could not be reversed in
the political and economic climate of the times and Peirce and Mendenhall
soon reached an impasse.8
Peirce had good reasons for being discontented with the Survey’s administration, especially under Thorn, but his unveiled discontent got him off to a bad
start with Mendenhall, who regarded Peirce as uncooperative and set in his
ways. It did not help that Peirce had been working for over three years to prepare the results of extensive ﬁeld operations conducted from 1882 through
1886 for publication in what was expected to be his second major gravity
report. This report had been a major source of conﬂict between Peirce and
Thorn and it is certain that Thorn told Mendenhall that it was long overdue.
Mendenhall would also have been aware that Peirce was working as a major
contributor to the Century Dictionary project, then in its most demanding production phase, and that Peirce may have had too many irons in the ﬁre. And
Mendenhall would have known Thorn’s reservations about the quality of the
overdue report and read about Peirce’s decision to reverse “the usual order of
presentation in a scientiﬁc memoir by stating the conclusions before the premises.” When Peirce ﬁnally submitted his completed report on 20 November
1889, Mendenhall decided to have it reviewed for “form, matter, meaning and
suitability for publication.” When Peirce and Juliette returned to Milford the
following spring, Peirce had still heard nothing back from Mendenhall about
plans for publication.
An exchange of letters between Mendenhall and Peirce in July illustrates
the impasse they had reached. On 30 June, Mendenhall wrote to Peirce asking
him for a deﬁnite value for “the force of gravity” for Ithaca, the place of one of
the four main gravity stations dealt with in the report that was under review.
Physics students at Cornell needed this ﬁgure as a constant for their laboratory
work. All of relevance that Mendenhall could ﬁnd in Peirce’s report was a
“nearly unintelligible use of the so-called ‘logarithmic second’ which . . . renders the discussion uselessly and unnecessarily obscure.” Peirce replied
quickly to explain how to derive the desired value from the data in his report;
he lamented that the result would be at least one ten thousandth too small
because he had not received the new pendulums he had requested for ﬂexure
corrections (3 July 1890), and wrote later to criticize Mendenhall’s conception
of gravity as a force “calling for expression in dynes” (22 July 1890). Peirce
8. See W6: lix–lxix for an extensive account of this.
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argued that gravity should really be understood as a measure of acceleration
and strongly defended his use of logarithmic seconds. Mendenhall replied that
his disagreement with Peirce was not one that could be easily settled and gave
Peirce a warning: “When acting for the public . . . one must be guided by the
general consensus of opinion of those generally admitted to be the highest
authorities; personal preferences and especially any weakness towards ‘eccentricity’ must often give way” (24 July 1890). In the coming months, Mendenhall would weigh Peirce’s obvious strengths as a physical scientist against his
“weakness toward eccentricity.”
One of Peirce’s ﬁrst compositions after returning to Milford, possibly ﬁnished just prior to his return, was “Familiar Letters about The Art of Reasoning” (sel. 1). It is not certain what Peirce had in mind for this paper, dated 15
May 1890, but, given the title of the piece, it might have been intended as a lesson for his correspondence course in logic, a course in the “art of reasoning”
he planned to resume after his return to Milford. Peirce may have had something else in mind, perhaps a series of letters on logic for a newspaper or magazine or maybe a new kind of arithmetic textbook that would use pedagogical
methods anchored in a more sophisticated understanding of reasoning processes at work in counting, adding, and multiplying. His reference to Thomas
Murner, famous for his success in teaching logic to weak students through the
use of cards, would seem to bear that out. For two years Peirce had been sur9
veying arithmetic textbooks with the idea of writing one of his own. And,
spurred by his research at the Astor Library, he had begun amassing an ample
collection of old arithmetics. By 1893 he would work out a deal with Edward
Hegeler, the owner of the Open Court Company, to ﬁnance an innovative arithmetic textbook. “Familiar Letters” is an example of a writing that can hardly
be appreciated unless readers perform the operations they are called on to perform. Even though Peirce was teaching card tricks, he intended to be teaching
something more general about reasoning and a modern reader is likely to
notice that the mechanical operations of multiplying and adding with cards are
suggestive of early computing operations. Peirce’s admonition that “one secret
of the art of reasoning is to think” where he seems clearly to regard “thinking”
as an activity, like manipulating cards according to general rules, is reminiscent of the “new conception of reasoning” expressed in his 1877 “Fixation of
Belief” as “something which was to be done with one’s eyes open, by manipulating real things instead of words and fancies” (W3: 243–44).
Some other writings from this period seem clearly to have been intended as
lessons for Peirce’s correspondence course; sels. 17 and 18 derive from lessons Peirce used in his correspondence course three years earlier (see especially W6, sels. 1 and 6). Precisely when Peirce resumed working with them is
not certain but we know that he had not given up the idea that he could make
this course pay and that within a few months he would again advertise for stu9. See NEM 1: xxix; W6: lxxii.
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dents. There are a number of related manuscripts, at least two of which, with
sel. 18, were composed as opening chapters for a book on logic, probably
intended as a text for Peirce’s course but plausibly also as a general logic text
10
to parallel what his “Primary Arithmetic” would do for teaching arithmetic.
In “Boolian Algebra. First Lection” (sel. 18), Peirce gives Boole a rare compliment, namely, that Boole’s idea for the algebra of logic “sprang from the brain
of genius, motherless” so far “as any mental product may.” Before taking up
the elements and rules of his algebra of logic, Peirce reviewed some of the
deﬁciencies of ordinary language for exact reasoning: its “deﬁciency of pronouns,” its “feeble marks of punctuation,” and its inadequacy for diagrammatic reasoning. Peirce’s modiﬁcation of “the Boolian calculus,” what he here
calls a “propositional algebra,” was intended to overcome these deﬁciencies of
ordinary language. It is noteworthy that Peirce has the idea of expressing the
truth of propositions in degrees “as temperatures are expressed by degrees of
the thermometer scale,” although he goes on to say that there are only two
points on this scale, true and false.
In Peirce’s 19 June “Review of Théodule Ribot’s Psychology of Attention”
(sel. 2), his third book review of 1890 to appear in the Nation and the ﬁrst during the period covered by this volume, Peirce drew together ideas that would
tie several lines of thought from his philosophical work of the W6 period to the
systematic philosophy he was about to take up for the Monist. Born like Peirce
in 1839, Ribot became the leading French psychologist of his time. He argued
for the separation of psychology from philosophy and introduced his compatriots to the “new psychology” then emerging in both Germany and England.
Ribot was instrumental in promoting an experimental approach in psychology,
and though Peirce could not but approve of this modern trend, he saw in
Ribot’s enthusiasm for it the workings of a metaphysical confusion. In offering
his critical assessment, Peirce previews a number of important ideas that will
be developed especially in his third Monist paper, “The Law of Mind” (sel.
27). Casting doubt on Ribot’s emphasis on a physiological conception of mental association, Peirce objects that it is the “welding together of feelings” that
“seems to be the only law of mental action” and he argues that instead of
focusing on “attention” (an “unscientiﬁc word”), which Ribot wrongly viewed
as principally inhibitory, Ribot would have done much better by recognizing
the centrality of the positive role played by “emotional association, aided in
certain cases by acts of inhibition.” Peirce rejects Ribot’s monism, the monism
of the “physiological psychologists” which is put forward as a psycho-physical double-aspect theory, “a happy compromise between materialism and spiritualism,” though it is really a materialism that makes mind “a specialization of
matter.” Peirce objects that “common sense will never admit that feeling can
result from any mechanical contrivance,” insisting that “sound logic refuses to
10. See the textual commentary for sels. 17 and 18, pp. 553–56. Sometime in 1890, Peirce had
decided to turn his correspondence course lessons into a textbook entitled “Light of Logic.”
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accept the makeshift hypothesis that consciousness is an ‘ultimate’ property of
matter in general or of any chemical substance.” The school of physiological
psychologists, in “forever exaggerating the resemblances of psychical and
physical phenomena, forever extenuating their differences,” remains blind to
the distinction between the law of mechanics and the law of mind. Still, this is
not an absolute distinction, and the road toward a more balanced metaphysics
is to acknowledge that there are physical phenomena “in which gentle forces
seem to act” and others “which seem to violate the principle of energy,” such
appearances being due to the action of probability.
Sometime in the spring of 1890, Peirce composed the short paper (possibly
a fragment), “The Non-Euclidean Geometry Made Easy” (sel. 6), likely in
connection with his plan to produce textbooks in logic and mathematics, or
perhaps to summarize for expository purposes the theoretical advantages
afforded by a clariﬁed non-Euclidean perspective. As with Peirce’s review of
Ribot, much of the substance of this paper would soon ﬁnd its way into his
Monist articles, especially, in this case, the ﬁrst one, “Architecture of Theories” (sels. 22 and 23). Peirce had noticed early in his career that philosophical
logic tends to be modeled after the example of geometry and by 1865 he had
pointed out that a functioning geometry requires the introduction of a “purely
arbitrary element,” a “point of view,” and that although one point of view may
be “more natural than another,” given human capacities, that is not the case for
pure mathematics (W1: 268) where, as he would say later, “the great democracy of may-bes” holds sway (W6: 251). By 1870, Peirce would appeal to nonEuclidean geometry in support of his revolutionary logic of relatives (W2:
416–17). While teaching at Johns Hopkins, Peirce lectured on non-Euclidean
geometry (W4: 486), and in his pivotal JHU Metaphysical Club lecture,
“Design and Chance” (17 Jan. 1884), he announced that the Darwinian turn
had started a new “epoch of intellectual history” marked by a “tendency to
question the exact truth of axioms,” and he suggested that non-Euclidean
geometry might be relevant for interstellar measurements (W4: 544–46).
During the decade following his Metaphysical Club lecture, Peirce became
increasingly interested in the theory of space. In 1885, in his review of William
Kingdon Clifford’s Common Sense of the Exact Sciences, Peirce wrote that to
form “clear ideas concerning the non-Euclidean geometry” we must understand that “the geometrical conception of space itself is a ﬁction”—that there
is no deﬁnite meaning to the conceptions “absolute position” and “absolute
velocity” and that “space only exists under the form of general laws of position” (W5: 255). It was up to the philosophers of science to question why our
“natural idea” of space came to be what it was and to consider whether observations could be made that were better explained by alternative geometries. In
his “Logic and Spiritualism” essay of 1890, Peirce, marveling at the clarity,
beauty, and incomparable scientiﬁc signiﬁcance of the common sense conception of space, mused that if some of the principles of the geometry deﬁning it

xxxii

I n t ro du c t i o n

could be shown to be measurably erroneous, it “would be the most remarkable
[discovery] ever made by science” (W6: 388).
So we ﬁnd Peirce, in sel. 6, entertaining doubts about the exact correctness
of our “a priori or natural idea of space,” and of any other natural ideas, and
emphasizing the need for correction “by comparison with observations.” This
fallibilistic stance gives warrant to non-Euclidean approaches to geometry, of
which Peirce considers two: that space is immeasurable, or inﬁnite, but limited
(hyperbolic) or that it is measurable, or ﬁnite, but unlimited (spherical or elliptic). These two alternatives, along with Euclidean geometry—that space is
both immeasurable and unlimited (parabolic)—will be taken up again in
“Architecture of Theories” (sels. 22 and 23) as conceptual “materials” for the
construction of systematic philosophy.
Two other short working pieces included in this volume were probably
composed during the ﬁrst half of 1890: “Notes on the Question of the Existence
of an External World” (sel. 19) and “Note on Kant’s Refutation of Idealism” (sel.
11
20). Both of these selections revisit Kant’s famous “refutation of idealism,”
and sel. 20, which glosses on Kant’s claim that “his argument beats idealism at
its own game,” suggests a more direct and simpler method of refutation. In sel.
19, Peirce states that if the idealists were right to assume that only the inner
present can be immediately perceived, then the impossibility of perceiving the
external immediately would indeed entail, “as a matter of logic,” that the existence of anything external was inadmissible.12 The problem, however, is that
the idea that we can only immediately perceive what is present in the mind is
“a vulgar prejudice” parallel to the idea that “a thing cannot act where it is
not.” For Peirce, this idea, by appealing to a naïve view of space and time, helps
underscore how misleading inductions from ordinary experience can be. In sel.
20, he adds that we can only apprehend our own ideas as ﬂowing in time, and
since neither the past nor the future are immediately present, our perception of
the internal can be no more immediate than our perception of the external. If
idealism is so easily beaten at its own game, then, it is because its conception
of the present fails to grasp the continuity of experience.
Why Peirce took up Kant’s refutation of idealism at this time can only be
guessed at, but just two years earlier Peirce had been engaged with related theories of Kant’s for his “Guess at the Riddle,” and his reﬂections on space and
time had been invigorated by William James’s 1887 paper in Mind on “The
Perception of Space” (see W6: xliv) and probably also by James’s 1886 paper
in the Journal of Speculative Philosophy, “The Perception of Time,” which
developed E. R. Clay’s idea of “the specious present.” Perhaps also of relevance is that in 1889 Edward Caird published in Glasgow his two-volume
work on The Critical Philosophy of Immanuel Kant, which included a thor11. See annotations p. 380.
12. While arguing this point in sel. 19, Peirce makes the passing remark that “there is a world
of difference between fallible knowledge and no knowledge,” thus implicitly contrasting fallibilism and skepticism.
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ough treatment of Kant’s refutation of idealism that would likely have caught
Peirce’s eye. Caird’s book was reviewed by A. Seth in Mind in April 1890 with
speciﬁc mention of Kant’s refutation—discussions of Kant’s refutation of idealism were not uncommon in the literature of the day. Any of the above could
have rekindled Peirce’s interest in Kant’s ideas about the present and his refutation of idealism. Soon after composing these notes, Peirce would again take
up his Kant-inspired cosmology project, and the nature of the present would
again play an important role.
On 1 July 1890, Francis C. Russell, a Chicago judge and an admirer of
Peirce, wrote to him a letter that was more consequential for the remaining
course of his life than anyone could have foreseen. Russell wrote at the request
of Paul Carus to invite Peirce to contribute an article on logic for Edward C.
Hegeler’s new philosophy journal, The Monist: “It is the intention of the management of the journal to make it the vehicle of such utterances only as shall be
competent to the topics treated and they expect to pay for their articles after a
measure in some degree ﬁtted to the dignity of the writers and the customary
recognition of the value of their productions.” Hegeler was a wealthy industrialist with a zeal for reconciling religion with science. He was an evolutionist
who rejected what he regarded as Spencer’s hedonism and who embraced a
quasi-Platonic idea that the process of growth is a teleological movement
toward the fulﬁllment of higher forms. He was a fervent monist who believed
that “God and the universe are one . . . the continuous ALL of which man is a
13
limited part and phenomenon.” Hegeler supported religiously radical groups,
including the Free Religious Association that Francis Ellingwood Abbot had
helped found in Boston in 1867, but he objected to the agnosticism of many
secular freethinkers, regarding it “as a form of defeatism and an obstacle to
scientiﬁc progress.”14 In 1886, Hegeler reached an agreement with Benjamin
Franklin Underwood, the editor of the Free Religious Association’s periodical,
The Index, to start jointly a new monthly magazine to advance his monistic
philosophy; Hegeler would be the publisher and Underwood the editor. The
Free Religious Association ceased publication of the Index, which Abbot had
founded and edited for ten years before Underwood, and signed over its subscriber base to Hegeler and Underwood for their new monthly to be called The
Open Court. The premier issue appeared on 17 February 1887, ten days before
Paul Carus, an advocate of free religion and a contributor to the Index, arrived
in Chicago to serve as Hegeler’s secretary and to tutor his children, but with a
vague understanding that he would play some part in editing the Open Court.
By the end of 1887, Underwood was gone and Carus was editor. In the fall of
1890, Hegeler and Carus launched their new quarterly journal, The Monist, to
be “devoted to the establishment and illustration of the principles of monism in
13. Hegeler, “The Basis of Ethics,” Open Court 1: 18–22; quoted in Harold Henderson, Paul
Carus of Open Court; Catalyst for Controversy (Southern Illinois University Press, 1993), from
which other biographical information in this paragraph was taken.
14. Henderson, p. 24.
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philosophy, exact science, religion, and sociology.”15 The Open Court Publishing Company now published the monthly magazine, The Open Court, the
quarterly journal, The Monist, and a line of books.
Russell had written to Peirce the previous year (22 Jan. 1889) to tell him
about Hegeler’s and Carus’s plans to launch the Monist and to let him know
that he had given a bound set of Peirce’s “Illustrations of the Logic of Science”
to Carus, whose intellect he admired and who he supposed could do Peirce
some good. He said that after giving Carus Peirce’s papers he thought he could
“discern the inﬂuence its perusal and study has had upon him.” That Carus had
seen ﬁt to ask Russell to ask Peirce to contribute to his new journal was perhaps inﬂuence enough for Peirce, especially given Russell’s intimation that
Carus paid well. Russell suggested that Peirce consider contributing an article
“on the lines of your introductory lecture at Johns Hopkins University” (W4:
378–82) and he complimented Peirce by noting that “Everybody is talking
about scientiﬁc method and yet outside of yourself no one so far as I can see
has any deﬁnite conception as to what that scientiﬁc method consists in.” The
following day, Carus himself wrote to assure Peirce of the quality of his new
quarterly: “I wish that . . . our most prominent American authors should be represented and shall be greatly indebted to you for an article from your pen on
‘Modern Logic’ or some similar topic—perhaps ‘Logic and Ethics.’ You may
choose any theme with which you are engaged at present” (2 July 1890).
Peirce replied to Russell at once, thanking him and agreeing to contribute
but he wrote that “[o]ne can proﬁtably put but very little into a single article”
and he said he would prefer to write “a number” of articles: “I would write in a
general way about the ways in which great ideas become developed, not about veriﬁcation and assurance, to which my Johns Hopkins lectures used chieﬂy to be
directed. . . . A philosophy is not a thing to be compiled item by item, promiscuously. It should be constructed architectonically” (3 July 1890). Peirce told
Russell that he had studied this subject out in his “minute way,” that he would
like to give “some general notion of [his] results,” and that he usually was paid
“$25 a thousand words.” On 19 July, Peirce replied directly to Carus agreeing
to write an article of 4000 words entitled “The Architecture of Theories.”
This was the beginning of an association rivaled in importance for income
only by the Peirce-Garrison connection and it would become by far the most
important outlet for Peirce’s mature philosophy. Carus took a special interest
in Peirce and for twenty years, notwithstanding some periods of acrimony, he
did more to promote Peirce’s philosophy than anyone. Between 1891 and
1910, Carus persuaded Hegeler to publish nineteen of Peirce’s articles (thirteen in the Monist and six in the Open Court), and many of Peirce’s unpublished writings were written for Carus. The important role played by Carus in
Peirce’s later life, in particular the fact that after 1890 Peirce wrote most of his
15. Science 16.398 (19 Sept. 1890): 166–67.
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best work for the Monist, is what led Max Fisch to call that time Peirce’s
Monist period.
Peirce was hoping to turn Carus’s offer into an opportunity to publish the
general substance of his unﬁnished “Guess at the Riddle” (W6, sels. 22–28).
Chapter 1 of that work had begun with a discussion of how to “erect a philosophical ediﬁce” that would “outlast the vicissitudes of time,” and to achieve
that goal Peirce posited his three categories as the core conceptions to follow
out “in a sort of game of follow my leader from one ﬁeld of thought into
another” (W6: 168, 174–75). In like manner, “The Architecture of Theories”
would explain how one should go about the business of constructing a philosophy and would rearticulate in summary form much of the cosmological project
Peirce had sketched in his “Guess.” As he wrote to Christine Ladd-Franklin in
August 1891, “my chief avocation in the last ten years has been to develop my
cosmology.”16 This was the intellectual work that continued to excite him and
it provided the conceptual link for many seemingly detached writings.
Three selections included in this volume help link Peirce’s “Guess at the
Riddle” with his Monist papers. “Six Lectures of Hints toward a Theory of the
Universe” (sel. 3) outlines a set of lectures that incorporate the vision of
Peirce’s “Guess” and pick up themes from “Logic and Spiritualism.” On 12
July, G. Stanley Hall wrote in response to Peirce’s request to give a paid course
of lectures at Clark University to say that no decision could be made until September but that a positive answer was unlikely. Nevertheless, Hall wrote,
“Such a course as you outline . . . would interest & stimulate every man on the
ground in a most admirable way.” That the course of lectures Peirce wanted to
deliver was that outlined in selection 3 is plausible though not demonstrable,
and since the time of Peirce’s request to Hall coincided with the Monist invitation, the “Six Lectures” on cosmology could be viewed as preﬁguring Peirce’s
plan for his Monist series.
Another closely related selection is Peirce’s “Sketch of a New Philosophy”
(sel. 4). It may be that this “Sketch” was intended as a reformulation of the
ideas of the “Guess” for a lecture, or perhaps for a series of articles or for a
book, but given the many conceptual overlaps with the Monist papers, it may
have been drawn up to help organize the Monist project. Or, since Peirce had
recently reviewed a book by Ribot, who was a major proponent of what had
been dubbed the “new psychology” (alluded to in topics 10 and 11 of the
“Sketch”), Peirce may have decided to follow the trend and sketch the kind of
“method” it would take to launch a “new philosophy.” In his 3 July acceptance
letter to Russell, Peirce summarized what he would include in his ﬁrst article
and pointed out what would be necessary “even in so much as drawing the
general sketch of the structure to be erected.” Again, selection 4 may well be
16. See annotation 111.3–5, pp. 386–87. Peirce was slightly under in his count of years,
assuming he was referring back to his 1878 “Illustrations” article, “The Order of Nature” (W3, sel.
64), which he usually cited as the beginning of his serious work on cosmology.
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the “sketch” Peirce had in mind. One interesting difference between the outline of Peirce’s “Six Lectures” and his “Sketch” is that in “Six Lectures”
Peirce included the topic of “the development of Consciousness, individual,
social, macrocosmic.” In his “Sketch” this topic became “Consciousness.
Development of God,” perhaps giving a clue as to Peirce’s conception of God
at that time. It is also interesting that in the ninth topic in his “Sketch,” Peirce
refers to the “Darwinian hypothesis” as a “skeleton key to philosophy” that
can also open “a theory of evolution applicable to the inorganic world.”
Although the “Darwinian hypothesis” plays a key role in Peirce’s Monist
papers, its limitations will be made there more prominent.
The third selection clearly related to “The Architecture of Theories,” either
as an independent study or as a preliminary attempt to work out part of his
argument, is “On Framing Philosophical Theories” (sel. 5). Here Peirce discusses the logic of philosophical theorizing and the nature of the conceptions
to be used in a theory of the universe, a central concern of his “Architecture of
Theories.” Peirce’s brief but eloquent treatment of logic is of considerable
interest. He begins by asking if there are not two kinds of logic, an “unphilosophical logic” which, like mathematics, has not “the least need of philosophy
in doing its work” and a more developed logic remodeled “in the light of philosophy.” The question anticipates Peirce’s later struggles to disentangle logic
from mathematics and, to some extent, his distinction between logica utens
and logica docens. Another key distinction Peirce introduces is that between
logic as logo~, which “embodies the Greek notion that reasoning cannot be
done without language,” and as ratio, which embodies the Latin idea that “reasoning is an affair of computation, requiring, not words, but some kind of dia17
gram.” Peirce claims that “modern formal logic” takes the Latin view and
holds that words, though necessary, “play but a secondary role in the process;
while the diagram, or icon, capable of being manipulated and experimented
upon, is all-important.”
A fourth selection, Peirce’s working “Notes on Consciousness” (sel. 21),
might also have been jotted down to help Peirce organize some of the thoughts
on consciousness from his “Guess” for “Architecture of Theories” and other
Monist papers, including “The Law of Mind.” Many of the ideas listed—that
consciousness is not a property of a mere mechanism but is a state of nerve
matter, that “ultimate facts” are illogical, that feelings spread, and so on—are
certainly key ideas Peirce will develop in the metaphysical series. It is interesting that many of Peirce’s notes also relate to topics discussed by William
James in the ﬁrst volume of his Principles of Psychology, in particular the
chapter on “The Stream of Thought,” almost as though they could have been
drawn up while reading his book—but James’s Psychology wouldn’t appear
18
until sometime in September.
17. Peirce made this distinction in his deﬁnition of “reason” for the Century Dictionary and
quoted Hobbes’s Leviathan, pt. 1, chap. 4, as his source.
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Peirce spent many hours in July working on his opening article for the
Monist. He ﬁnished an initial version of “The Architecture of Theories” (sel.
22) toward the end of that month, and he spent the month of August, as time
permitted, revising and expanding it. Peirce’s plan at this stage was to begin
much like he had in his “Guess,” with an account of his categories, and then to
consider other “maxims of logic” that “require attention in the prolegomena of
philosophy.” Then he took up mathematics, “the science which, next after
logic, may be expected to throw the most light upon philosophy.” Among the
mathematical conceptions Peirce examined were imaginary quantities, the
absolute, and space—much from the context of non-Euclidean geometry. He
then took up dynamics, remarking that “the natural ideas of the human mind
tend to approximate to the truth of nature, because the mind has been formed
under the inﬂuence of dynamical laws” and that “logical considerations show
that if there is no tendency for natural ideas to be true, there can be no hope of
ever reaching true inductions and hypotheses.” Finally Peirce moved to psychology, where he identiﬁed three “elementary phenomena of mind” as feeling
(which does not essentially involve consciousness proper), the sensations of
reaction, and general conceptions. To have a general conception is to be “conscious that a connection between feelings is determined by a general rule” or,
from another point of view, to be “aware of being governed by a habit.” Peirce
concluded this initial version of his ﬁrst paper with a brief discussion of the
law of mind. Sections of the manuscript for this selection are missing so it isn’t
known if Peirce considered all of the sciences he would take up in the ﬁnished
version of “The Architecture of Theories”—where he reversed their order of
consideration, treating dynamics ﬁrst and the categories last.
In his reply to Russell on 3 July, Peirce had mentioned that he had “just
written a little notice” of Carus’s Fundamental Problems (Open Court, 1889).
He was referring to his review for the Nation (sel. 8) which, perhaps fortunately for Peirce, did not appear until 7 August, well after his agreement with
19
Carus had been settled. Peirce opened his review rather condescendingly by
claiming that “The questions touched upon are all those which a young person
should have turned over in his mind before beginning the serious study of philosophy” and that the “views adopted” are “average opinions of thoughtful
men.” He then criticized Carus’s denial that there has ever been a chaos and he
challenged Carus’s claim that the highest laws of nature are identical with the
formal laws of thought. Peirce even disapproved of Carus’s and Hegeler’s mission of reconciling religion with science: “to search out [some possible reconciliation, by] dragging religion before the tribunal of free thought, and
committing philosophy to ﬁnding a given proposition true—is this a wise or
18. See the textual headnote for this selection, p. 564. To compare with James’s work, see, for
example, Principles of Psychology, vol. 1, pp. 588ff. Much of “The Stream of Thought” had been
published under the title “On Some Omissions of Introspective Psychology” in the January 1884
issue of Mind.
19. See annotation 33.2, p. 368.
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necessary proceeding?” Peirce did note with approval that Carus had “correctly rendered” the “views of modern geometers” in holding that “space is not
a non-entity, but a real property of things,” but, overall, Peirce’s review was not
favorable. According to Kee Soo Shin, Peirce’s review raised doubts about
“several important aspects of Carus’s monistic philosophy” and it marked the
beginning of a famous controversy between Peirce and Carus that would start
in earnest with Carus’s reply to Peirce’s second Monist paper, “The Doctrine
of Necessity Examined” (sel. 24), and would run throughout 1893.20
Peirce published several other reviews in the Nation throughout this period.
His review of the posthumous edition of William S. Jevons’s Pure Logic, and
Other Minor Works appeared on 3 July 1890 (sel. 7). Peirce had long been
familiar with Jevons’s contributions to logic, even having called on Jevons
while in England in 1870 to present him with a copy of his memoir, “Description of a Notation for the Logic of Relatives” (W2, sel. 39), but Peirce had
always held mixed views about Jevons’s work. In 1872, in one of his early
reviews for the Nation, Peirce expressed respect for Jevons’s originality while
voicing a general disappointment with his work (W3, sel. 1). Now again,
Peirce gave a mixed review, praising Jevons’s clearness of thought but questioning its power. Peirce praised Jevons for being the ﬁrst to employ the inclusive form of logical addition but criticized him for not seeing that the copula of
inclusion was logically simpler than the copula of identity, and he challenged
Jevons’s critique of Mill. Peirce further claimed that Jevons’s logical machine
was “in every respect inferior to that of Prof. Allan Marquand,” Peirce’s former
student, and went on record with the claim that “the higher kinds of reasoning
concerning relative terms cannot (as far as we can yet see) be performed
mechanically.”21
Peirce’s short review of the ﬁrst volume of Thomas Muir’s chronological
history of The Theory of Determinants (sel. 9) appeared in the 28 August issue
of the Nation. Rather than discussing the substance of the book Peirce used
about half of his space to comment on history as a genre of scholarship. Only
histories of “the human mind,” of “the general development of man and his
creations” are of much interest. Biography is too focused on individual
achievements and still too “prescientiﬁc” to be historically interesting. Histories of mathematics, on the other hand, are attractive, largely because the historical record is continuous, the subject-matter deﬁnite, and its development
invariably triumphant. Peirce appreciated the way Muir organized his volume
around his “ingenious table show[ing] the history of forty-four theorems,” perhaps because Peirce had just been himself amassing a large catalogue of theorems for the Century Dictionary’s corresponding entry. Peirce tellingly
20. Kee Soo Shin. Paul Carus’s “Positive Monism” and Critique of Other Types of Monism
(Mach, Haeckel, Peirce). Dissertation, Philosophy Dept., Temple University, 1973, p. 344.
21. In his 1887 paper on “Logical Machines” (W6, sel. 15), Peirce had made an in-depth comparison of Jevons’s and Marquand’s logical machines and had demonstrated the superiority of
Marquand’s.
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regretted, however, that Muir attached more importance to theorems than to
methods and ideas.
On 30 August, Peirce sent Carus his ﬁnished manuscript, “The Architecture of Theories” (sel. 23). Peirce had ﬁnally managed to work out the speculative vision he had been cultivating since 1878, when he published “The Order
of Nature” (W3, sel. 64). In a way, “Architecture of Theories” was an outline
of, or a prolegomenon to, what Peirce conceived to be the philosophy of the
future, a systematic philosophy reconciling metaphysics with the most up-todate science and rejecting, at least implicitly, armchair philosophy. In this
opening paper for his Monist series, Peirce undertook to ﬁnd conceptions that
“ought to form the brick and mortar of a philosophical system.” He began with
a survey of several successful sciences, including dynamics (physics), biology,
psychology, cosmology, and mathematics, looking for basic conceptions
important for philosophy. His survey recapitulated, to some extent, his review
in his “Initial Version” (sel. 22), though in reverse order.
Among the key conceptions Peirce considered were the law of the conservation of energy, the linked conceptions of force and law that had given rise to
“the mechanical philosophy,” three conceptions of evolution (Darwinian,
Lamarckian, and Kingian), three conceptions of space (that it is unlimited and
immeasurable, immeasurable but limited, or unlimited but ﬁnite), mathematical conceptions of the inﬁnite, the absolute, and continuity, and the fundamental conceptions of one, two, three. Peirce’s examination of these and other
conceptions, especially the metaphysical conceptions of chance, law, and the
tendency to take habits, led him to some of his signature ideas: that “the only
possible way of accounting for the laws of nature and for uniformity in general
is to suppose them results of evolution,” that intellectual power is “facility in
taking habits,” that “the one primary and fundamental law of mental action
[the growth of mind] consists in a tendency to generalization,” or the spreading
of feeling, and, ﬁnally, that of the three kinds of monism, the “one intelligible
theory of the universe is that of objective idealism, that matter is effete mind.”
This complex of conceptions led Peirce to a cosmology that posited an original
chaos of feeling from which, by pure chance happenings, a generalizing tendency took hold and habit started to form and the world grew more regular and
law-governed.
A principal concern of Peirce’s, previewed a few months earlier in his
review of Ribot’s Psychology (sel. 2), was to show the limits of mechanical
causation and the need for a conception of growth that was non-reversible and
not merely the statistical outcome of billions of physical interactions as with
the behavior of gases. The cosmological philosophy Peirce was aiming for
would not sanction the idea that causal explanation is constrained by the causal
closure of the physical. Peirce’s growing sense of mission to develop a comprehensive philosophy that could challenge and hopefully supplant the
mechanical philosophy led him to look at the history of ideas in new ways.
Though Helmholtz’s discovery of the law of the conservation of energy may
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have been the ﬁrst great achievement of modern science, Peirce now looked
back with renewed interest to Galileo, who had taken the ﬁrst step of modern
scientiﬁc thought with the inauguration of dynamics, and asked how Galileo
could have accomplished such a thing. Peirce concluded that Galileo had
depended more on common sense and il lume naturale, a “natural prompting”
of a mind “formed under the inﬂuence of phenomena governed by the laws of
22
mechanics,” than on experiment. This seemed fully compatible with Peirce’s
objective idealism and with his ideas about the growth of law and the growth
of mind and would frequently be invoked in coming years as he became more
and more intrigued with the centrality of abductive cognition. In bringing to a
close his survey of the “elementary ideas [that] ought to enter into our view of
the universe,” Peirce singled out chance and continuity as key conceptions
necessary for constructing a philosophy informed by and fully consistent with
modern science. These two conceptions would be examined in detail in his
next two Monist papers (sels. 24–27).
After ﬁnishing his ﬁrst paper for the Monist, Peirce found time to review
Alexander C. Fraser’s Locke for the Nation; the review appeared in the 25
Sept. 1890 issue. Peirce began his review (sel. 10) with a reference to Galton’s
“eminent persons” and an indirect reference to his own study of great men
(W5: 26–106). Peirce discounted the importance of heredity for producing
great men but, perhaps in an allusion to his own situation, he acknowledged
the importance of “gifts of fortune” and quoted Palissy who held that “the
majority of geniuses are crushed under adverse circumstances.”23 Peirce gave
Locke as an example of a man who attained true greatness even though his
family did not show distinguished ability. Beyond his intelligence and other
qualities, the key to Locke’s greatness, in Peirce’s eyes, was his “public spirit,”
“the benevolent wish to improve the condition of his country and the world.” It
was that spirit of devotion that inspired all that Locke wrote and that explains
the “vast inﬂuence” of Locke’s philosophy on the development of Europe. To
those who would question Locke’s merits or seek to reduce him to a “mouthpiece of the ideas which were destined to govern the world,” Peirce answers
that there is nothing greater “than so to anticipate the vital thought of the coming age as to be mistaken for its master.” Locke’s grand lesson, for Peirce, was
to discount two of the methods of settling belief—that of authority and the a
priori method—and to invite men to think independently, critically, and anew.
It may interest readers of this volume that Peirce concluded his review by supporting Fraser’s plea for a new edition of Locke’s works: “this great man, whose
utterances still have their lessons for the world, with wholesome inﬂuences for
all plastic minds, should be studied in a complete, correct, and critical edition.”
During the summer of 1890, Mendenhall had weighed his options for
resuming gravity operations and had concluded that the Survey could no
22. See annotation 99.36, p. 384.
23. This was actually a misquotation: see annotation 38.13–15, p. 371.
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longer afford the traditional European-style pendulum operations Peirce had
introduced to U.S. science. Under the inﬂuence of Robert von Sterneck, a
geodesist from Austria-Hungary, Mendenhall decided to reprogram the Survey’s gravity operations by basing them on the use of short half-seconds
invariable pendulums of his own design that could be easily transported from
station to station and operated at a fraction of the cost of Peirce’s operations.24
On October 1st, Mendenhall wrote to Peirce to let him know that he was “contemplating a renewal of activity in Gravitation work with ﬁeld operations
under the direction of Assistant Preston” and that “to reduce greatly the time
and expense” he would make use of the new half-seconds pendulums.
Peirce was not pleased. Not only was Mendenhall indirectly giving him
notice that his leadership of gravity research would not be restored, but also
that the world-class research operation Peirce had built up over the years
would be abandoned. The radical change of apparatus and technique would
inevitably tend to disconnect the results of future research from those of the
past—Peirce’s for the most part. Peirce might have suspected that this decision
would inﬂuence Mendenhall’s judgment about the value of the long report he
had submitted the previous November. In fact, Mendenhall had heard back
from at least one reviewer: Simon Newcomb. Newcomb acknowledged that
the report was “a careful and conscientious piece of work” but he advised that
Peirce’s “inversion of the logical order” of the presentation made it impossible
to comprehend. He recommended that the report not be published unless
Peirce reconstructed it “in logical order” (28 April 1890). Of course Peirce did
not know how things stood with his report; what he knew was that his leadership and his legacy were being threatened by Mendenhall’s changes.
Peirce held little back. He replied at once (2 Oct. 1890) that “[t]o go back to
a non-reversible bar pendulum would be an unintelligent and ostrich-like policy,—a way of concealing from oneself any source of constant error.” He
insisted that there were factors more important than time and money relevant
to “the economy of the subject”: “One of these is accuracy; for if this is not
attained, the work is useless; and the time and money, however little, are
thrown away. The other is assurance of accuracy; for however accurate the
work may be, if we do not positively know that it is so, it is little better than if it
were not so.” Peirce added that more than a year earlier he had shared his own
plan for conducting pendulum operations quickly and inexpensively (occupying three stations a week), and that that plan should be adopted and he should
be in charge. Mendenhall asked in reply to see the details of Peirce’s plan but
reminded him that it was not accuracy that he wanted to sacriﬁce but unneces25
sary reﬁnement.
24. See Victor F. Lenzen, “An Unpublished Scientiﬁc Monograph by C. S. Peirce,” Transactions of the Charles S. Peirce Society 5.1 (1969): 5–24, and W6: lxv–lxix, for more details.
25. See Peirce to Thorn, 28 May 1889; Mendenhall to Peirce, c. 4 October 1890; and Peirce to
Mendenhall, 15 October 1890.
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The inaugural issue of the Monist was published in October without
Peirce’s “Architecture” article, but Peirce celebrated the event with an appreciative note in the Nation (sel. 11): “the establishment of a new philosophical
quarterly which may prove a focus for all the agitation of thought that struggles today to illuminate the deepest problems with light from modern science,
is an event worthy of particular notice.” He wrote that the ﬁrst number opened
“with good promise,” the articles having been authored by reputed European
and American psychologists, biologists, and physicists with a keen interest in
the philosophical questions of the day. Peirce questioned what the editors
meant by “monism.” Referencing Carus’s explanation in his Fundamental
Problems where monism was offered in opposition to a two-substance dualism
and as an alternative to both idealism and materialism, Peirce warned that
“metaphysicians who call themselves Monists are usually materialists sans le
savoir.” Here was already a public intimation that Hegeler’s program might be
based on a philosophical misconception.
As 1890 drew toward a close, Peirce knew that the coming year would
bring an end to his work for the Century Company and that his Coast Survey
position was not secure. It was critical to ﬁnd alternative means for his and
Juliette’s livelihood, and he would launch himself into various pursuits, many
of them seemingly haphazard or short-lived. It appears, for instance, that he
began to develop an investment scheme that involved rapid transit out of New
York City. On 12 November 1890, Samuel Dimmick Mott, an inventor who
had worked for Thomas Edison, wrote to say that he was sorry to have missed
Peirce when he tried to see him to discuss the “rapid transit matter.” Mott then
explained expected costs and gains for a project to construct a rapid transit rail
line between New York and Philadelphia and told Peirce that if he could “succeed in doing anything in my behalf with good parties I will cheerfully make it
worth your while, by agreeing to give you 10%.” This railroad scheme, which
ultimately went nowhere, was only one of several investment or marketing
ideas that Peirce pursued around this time. On 22 November, his brother Herbert wrote: “With regard to your inventions I am immediately in the way of
taking them up and doing the best possible with them and should be glad to do
so—I have a good patent lawyer . . .” Among those inventions there was a barrel head, which Herbert recommended that Peirce tried to sell to a barrel
maker, and there was a table of logarithms (see sel. 14), which Herbert
believed could be marketed through a publisher and was more likely to yield
“immediate returns.” Except for a brief discussion of his experiments with logarithmic scales in a letter from Peirce to Mendenhall (4 Feb. 1891), there is no
further record concerning these inventions until 1894 when Peirce unsuccessfully tried to get Ginn and Company to publish his logarithmic table.26
During the years of Peirce’s most intensive work for the Century Dictionary, his research on deﬁnitions would frequently carry over into other writ26. See the textual headnote for sel. 14, pp. 547–48.
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ings. As a result, it is sometimes difﬁcult to determine whether some of the
shorter, often fragmentary, manuscripts of this period are preparatory to a deﬁ27
nition or are independent studies stimulated by his lexicographical research.
“Note on Pythagorean Triangles” (sel. 13), is a good example. This short
selection might be a variant form of Peirce’s deﬁnition of “Pythagorean triangle” for the dictionary or it might be only the beginning of a paper based on the
research for that deﬁnition.
During the ﬁrst half of the 1890s, Peirce undertook quite a number of textbooks, often simultaneously, but because of lost manuscripts and reorganizations on Peirce’s part, a precise recounting of his textbook projects may no
longer be possible. Among the books mentioned by Peirce in his correspondence are a primary arithmetic, a practical arithmetic, a vulgar arithmetic, an
arithmetic for young readers, a geometry, a projective geometry, a revision and
expansion of his father’s 1873 Elementary Treatise on Plane and Solid Geometry, a trigonometry, and a topology—much of which would be reshaped into
two books, the “New Elements of Geometry” (1894–95) and the “New Elements of Mathematics” (1895–96). Peirce also worked on several different
logic books during the same period, including “The Light of Logic,” “The
Short Logic,” and volume two of his proposed “Principles of Philosophy” on
the “Theory of Demonstrative Reasoning.” And there were other book projects
not aimed at the classroom. It is evident that Peirce turned to writing as one of
his main hopes for increasing his annual income to a sufﬁcient level and that
textbooks ﬁt centrally into his plans.
Several manuscripts listed in the Chronological Catalog for 1890, includ28
ing two W8 selections, may belong to one of these book projects. In “Logical
Studies of the Theory of Numbers” (sel. 15), a short document that continues
earlier work on number theory,29 Peirce plans to investigate whether a proof
procedure can be found for “higher arithmetic, so that we can see in advance
precisely how a given proposition is to be demonstrated.” This is equivalent to
asking whether there is an algorithm for ﬁnding solutions to equations in number theory, and in raising that question Peirce anticipates, in a more general
way, David Hilbert’s “Tenth Problem,” posed in 1900 at the International Congress of Mathematicians in Paris, of determining whether there is an algorithm
30
for solutions to Diophantine equations. Peirce probably aimed to translate
such equations into Boolean algebra, but the paper stops a long way short of
showing how he would have actually proceeded. In writing it, Peirce was perhaps stimulated by his recent work on the deﬁnition of “number” for the Century Dictionary, or he might have conceived it as preliminary work toward a
27. In the Chronological Catalog for this volume, several manuscripts are noted to be possibly
related to Peirce’s work for the Century Dictionary.
28. See the following entries in the Chronological Catalog: 1890.41 and c.1890.17–20, 23–25.
29. W4, sel. 38; W5, sel. 45; W6, sels. 20 and 21.
30. In 1931, Gödel proved that number theory was incomplete, and in 1970 Yuri Matiyasevich
gave a negative answer to Hilbert.
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foundational chapter for a mathematics textbook. “Promptuarium of Analytical Geometry” (sel. 16), on the other hand, seems clearly to have been
intended to introduce students to analytical geometry and is very likely to have
31
been written for a textbook on geometry. It was intended to demonstrate to
the student how “the whole theory of lines is exactly like that of points.”
As the year came to an end, Peirce’s thoughts turned to personal matters—
although not exclusively: he wrote a very long letter to Newcomb, apparently
the day, perhaps the night, before Christmas, defending his views of inﬁnitesimals and limits. Around this time, maybe on Christmas Day, Peirce drew up a
list of all of the places where Juliette had spent her Christmases beginning in
1857—presumably the year of her birth. This is something they would have
done together. And maybe in turning his attention to a record of events in Juliette’s life he was stimulated to jot down what he could recollect of his own
beginnings, as we ﬁnd in “My Life” (sel. 12). It is curious that he says he could
remember nothing before he could talk and yet the earliest memories he
recounts seem to be quite sensory, even imagistic.
1891 began auspiciously for Peirce with the publication of “The Architecture of Theories,” the lead article for the January issue of the Monist. The issue
was announced in leading periodicals and free copies were widely distributed
to advertise the journal. The Open Court, in noticing that issue, described
Peirce as “one of the subtlest thinkers and logicians not only of America, but of
the whole globe.”32 The January issue of Book Chat, published by Brentano’s,
33
reported that:
The January number of The Monist contains a most masterful philosophical paper on
“The Architecture of Theories,” the ﬁrst of a series from the pen of Prof. Charles S.
Peirce, formerly lecturer on Logic at Johns Hopkins University, and well known as an
original thinker. Prof. Peirce has heretofore written mostly upon the most recondite
themes of Logic and Mathematics, but in this paper he undertakes, for the ﬁrst time, to
sketch out his general philosophical system, and he does so with a scope and competence that are truly singular. He breaks ground for his foundations in strata that far
underlie any heretofore chosen for that purpose, and shows the outlines of a philosophy
at once all-embracing and organic. The series, it is expected, will create considerable
commotion in the philosophical world when its iconoclastic constructiveness shall be
realized.

Writing to Carus on 12 January, Peirce told him that his views were “the fruit
of long studies” and that he didn’t “expect or desire people to fall in” with his
views at once. He welcomed Carus’s criticism of his conception of chance but
explained that he regarded “chance, without any degree of conformity to
law . . . as nonexistence, a mere germ of being in so far as it may acquire habits.”
31. See the textual headnote for sel. 16, p. 551.
32. Open Court 5 (31 Dec. 1890): 3076.
33. Book Chat 6.1 (Jan. 1891): 11.
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As the new year began, it is doubtful that Peirce had much time to spare for
anything except his enormous work on the Century Dictionary, and his concentration on his deﬁnitions would continue through the summer. The fourth
volume of the Century had been published in November 1890, so as 1891 got
underway, Peirce would have been working on proofs for the ﬁfth volume,
covering Q–Stro words, and even though the process was in the proof phase,
Peirce was making a lot of revisions and additions that required considerable
research. One consequence is that he could not have managed to make marked
advances on the continuation of his report on gravity for Mendenhall. The
manuscript under review Peirce had submitted more than a year earlier covered all of the technical, theoretical, and historical issues necessary for a comprehensive report on all of his unpublished gravity operations, but it only gave
results for four stations: the Smithsonian, Ann Arbor, Madison, and Cornell.
Peirce had promised to follow up with a second and concluding part giving the
results for the Montreal, Albany, Hoboken, Fort Monroe, St. Augustine, and
Key West stations. The reduction of the raw data, for which there were massive
quantities, was slow and exceedingly demanding work and, though he had
asked more than once for an assistant to be sent to Milford to help with the calculations, he was left to complete the work on his own. Mendenhall had written on 12 December 1890 to ask Peirce for a report on his progress, noting that
“it would seem that all of the reductions ought to be ﬁnished by this time” and
advising that some revisions were necessary before the report already in hand
could be published. By that time, Mendenhall had heard back from two other
reviewers, Hubert A. Newton, a mathematician from Yale, and mathematician
and meteorologist William Ferrel, a Coast Survey Assistant famous for inventing the Survey’s tide predicting machine. Their reviews were mixed. Ferrel
had found Peirce’s report to be “unnecessarily complicated” and thought that
Peirce had made some mistakes, but he praised Peirce’s method and gave a
34
positive assessment overall. Assuming that Peirce would rearrange his report
in a more traditional way and add a ﬁnal section of results from the remaining
stations, Mendenhall had been given no grounds for rejecting the report.
On 4 February 1891, Peirce sent Mendenhall an accounting of both his
progress and his projections. Indeed, he had completed the reductions and ﬁnished the work on the relative force of gravity for all of the stations. But a lot of
time and money had gone into determining the absolute force of gravity using
the Peirce pendulums and the report on that work could not be completed until
Peirce had better data for ﬂexure corrections, which required a new round of
pendulum swinging. Peirce assured Mendenhall that these ﬂexure determinations could be “readily made” and that, after the corrections, his report “would
give for the ﬁrst time pretty accurate determinations of the absolute force of
gravity.” Peirce also reported on the progress of his work on absolute gravity at
Hoboken using the Repsold pendulum, further studies of the motion of the
34. Ferrel to Mendenhall, 19 October, 1890; see also W6: 481–82, annotation 301.18–19.
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noddy, and his study of the hydrodynamical problems connected with the
motion of pendulums. The need to correct for the viscosity of air, and the corresponding need to develop the theory of hydrodynamics for that purpose,
were of special interest to Peirce. Peirce concluded by mentioning his work on
the distribution of gravity and his studies of “the relative advantages of different methods of computation,” especially his experiments with logarithmic
scales (see sel. 14). It is not known how Mendenhall responded to this report.
There was some reason for optimism, but it must have been growing increasingly clear that the full value of Peirce’s years of service would require further
investment in the Peircean program of gravity research which Mendenhall was
planning to abandon. What Peirce needed for his ﬂexure corrections no doubt
ﬁt perfectly under what Mendenhall regarded as “unnecessary reﬁnements.”
In March, Peirce began a discussion by correspondence with his former
Johns Hopkins student Allan D. Risteen about how to conduct experiments to
measure the curvature of space. On 3 March, Risteen wrote that the application
of Peirce’s method for determining “the constant of Non-Euclidean space”
was “very beautiful,” and on the following day he sent Peirce a list of twentythree “double (or triple) stars to which the spectroscopic method might perhaps be applied.” About three weeks later, on the 24th, Peirce wrote that he
intended to go ahead with the investigation: “I propose to see what the evidences of the curvature of space may be. Probably there is no argument on the
subject not open to objection. Yet if they all tend one way, it will come to
something.” Peirce’s “Methods of Investigating the Constant of Space” (sel.
36), would guide his experiments. On 16 February, at Peirce’s request, Mendenhall had shipped a crate of instruments to him including a theodolite, a wye
level, a plane table and alidade, and two telemeters. Presumably, Peirce needed
these instruments for his curvature observations.
It was also around this time when Ernst Schröder and his work in logic
began to reenter Peirce’s stream of thought. Peirce and Schröder had corresponded during Peirce’s Johns Hopkins years but lost touch afterward.
Schröder reestablished contact in February 1890 when he announced to Peirce
that the ﬁrst volume of his Vorlesungen über die Algebra der Logik (exakte
Logik) would soon be published and that he would have a copy sent to Peirce.
The volume did not come out until early in 1891, however, and Peirce would
have presumably received his copy by March, or would have seen it at the
Astor Library, and would have known that Schröder had built on his foundations.35 As Christine Ladd-Franklin observed in her January 1892 review in
Mind: “The plan of Dr. Schröder in his book follows closely upon that of Mr.
Peirce as set forth in Vol. III. of the American Journal of Mathematics; that is
to say, all the formulae are established by analytical proofs based upon the definitions of sum, of product, and of the negative, and upon the axiom of identity
and that of the syllogism. . . . The proofs are, for the most part, the same as
those given by Prof. Peirce.” Of course there was a lot more Schröder than
Peirce in Schröder’s Logik, and some notable differences of opinion, but
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Peirce must have been pleased with the promise of Schröder’s book for the
future of his line of logical thought. It would not be until 1893, after Peirce had
received three more letters from Schröder, that they ﬁnally resumed a regular
correspondence (by then Peirce had also received the second volume of
Schröder’s Logik).
In the spring of 1891 Peirce resumed work on his own “exact logic,” specifically on the algebra of the copula (sels. 31–35). This work was the successor
to Peirce’s well-known treatment of the algebra of the copula in his famous
American Journal of Mathematics papers of 1880 and 1885,36 papers that had
much inﬂuenced Schröder. Peirce might have been working up a presentation
paper, possibly stimulated to resume his study of the copula because of
Schröder’s rejection of the copula as the preferred logical connective. Peirce
may also have been working toward a logic book; his 1894 “How to Reason,”
more commonly known as his “Grand Logic,” would include a substantial
chapter on “The Algebra of the Copula.” It is noteworthy that Peirce began sel.
32 with what is in effect the truth table for the copula of inclusion—or the copula of consequence, as he called it in sel. 33. In these selections, Peirce showed
some movement toward a graphical approach that would gain momentum with
his recognition in his summer 1892 “Critic of Arguments” papers that there are
signiﬁcant diagrammatic features in logical algebras. Peirce’s attention to
operations with parentheses and rules for inserting or omitting propositional
variables into or from parenthetical spaces bears some resemblance to later
existential-graph operations.37
It was likely in March 1891 that the Peirces decided to name their estate
Arisbe. In December 1890, they had settled a claim made against their property by Levi Quick and at last gained clear title to all of their estate. They had
ﬁnished a ﬁrst round of home renovations the previous year and now that
Charles had begun construction of his philosophical mansion in the pages of
the Monist, he and Juliette returned to making grand designs for their house
and their estate. They made a survey of Wanda Farm, they unsuccessfully petitioned the township to reroute the public road that passed nearby, and they
35. Peirce would also have noticed that in Schröder’s bibliography he was listed as “Peirce,
Charles S(antiago),” just below an entry for his father with guidance for pronouncing his surname:
“Peirce, Benjamin (gesprochen: Pörss).” This is no doubt the ﬁrst occurrence of “Santiago” as
Peirce’s middle name. It is not known why Schröder gave Peirce this name but the fact that all but
the ‘S’ is in parentheses suggests that it was only a guess. Soon, however, Schröder’s correspondent, the mathematician Ventura Reyes Prósper, would begin using “Santiago” as Peirce’s middle
name in letters and publications. In 1903, when Peirce was preparing a personal entry for a biographical dictionary (R 1611), he wrote: “I am variously listed in print as Charles Santiago Peirce,
Charles Saunders Peirce, and Charles Sanders Peirce. Under the circumstances a noncommittal S.
suits me best.” Eventually, after William James came so crucially to his aid in later years, it
occurred to Peirce to honor James by putting “Santiago” (Saint James) to use and by 1907 he had
become Charles Santiago Sanders Peirce.
36. W4, sel. 19 and W5, sel. 30.
37. See the annotations on pp. 419–24 for further discussion of these selections.
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received conﬁrmation that they held the timber and quarry rights to their property. With the return of hope for the possibilities of life in their Milford home,
and perhaps with the idea of symbolizing that the estate was ready to assume a
new character, they must have felt that the time was right to settle on a new
name. How they came to choose the name “Arisbe” is unknown and has given
rise to a lot of speculation. Max H. Fisch for example suggested that Peirce
named his Arisbe after the Milesian colony northeast of Troy along the Hellespont in ancient Greece,38 because Miletus was the home of the ﬁrst Greek
philosophers, and the scientiﬁc philosophy they aspired to was of a kind with
the philosophical program Peirce had inaugurated with his “Guess at the Riddle.” Or perhaps it was because Peirce was familiar with Book IV of Homer’s
Illiad, which tells the story of Axylus, whose home on the road through Arisbe
was known as a place of welcome to all who passed by. Whatever the source of
the inspiration (other explanations exist), the estate became known as “Arisbe”
in 1891 and by the fall, the Peirces had begun using “Arisbe” regularly in their
correspondence.
The ﬁfth volume of the Century Dictionary was published in May, so
sometime before that Peirce turned to the proofs for the sixth and ﬁnal volume.
Under much work pressure, he arranged in mid-May for the Century Company
to hire Allan Risteen to help him with the research for his remaining deﬁnitions. Risteen worked as a safety engineer for an insurance company in Hartford, Connecticut, but he was able to spend much of June and July helping
Peirce, often traveling to New York or Cambridge for library research. Surviving correspondence indicates that Peirce used Risteen to help with specialized
mathematical or scientiﬁc terms, working up material for the constellations in
the S to Z letter range, for example, but much of Risteen’s effort focused on
three words given encyclopedic treatment: theorem, transformation, and triangle. By the middle of July, Risteen had ﬁnished his work as Peirce’s special
assistant and Peirce must have concluded his work by the end of August. The
18 September 1891 issue of Science carried a notice that the Century Dictionary “is at last completed; the sixth and concluding volume will soon be
brought out, the ﬁnal pages being now on the press.”
In early June, Peirce asked Risteen to add “trees” to his research list of
mathematical subjects. It had occurred to Peirce that Arthur Cayley’s diagrammatic method of using branching trees to represent and analyze certain kinds
of networks based on heritable or recurrent relations would be useful for his
work on the algebra of the copula and his investigation of the permutations of
propositional forms by the rearrangement of parentheses. In “On the Number of
Dichotomous Divisions: A Problem in Permutations” (sel. 35), Peirce sought to
38. Fisch stated emphatically that his explanation was “pure hypothesis.” Perhaps the Peirce
estate had been named for the Arisbe butterﬂy or for something else. (Max H. Fisch, “Peirce’s
Arisbe: The Greek Inﬂuence in His Later Philosophy,” Peirce, Semeiotic, and Pragmatism, eds.
Ketner and Kloesel, n. 40, p. 248.) For a different guess, see André De Tienne’s “The Mystery of
Arisbe” in Peirce Project Newsletter 3.1 (1999); see also the introduction to W6, p. lxxii.
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determine how many propositional forms there were given a certain number of
copulas (or any other non-associative connective) and a continuous supply of
39
parentheses, and used Cayley’s method of trees to work out his solution.
When Risteen wrote back on 10 June, his report, illustrated with diagrams,
dealt fairly extensively with Cayley’s 1875 article, “On the Analytical Forms
called Trees, with Application to the Theory of Chemical Combinations.” This
may have given Peirce the idea that Cayley’s tree method for analyzing propositional forms could help him improve on the brief treatment of slime-molds
and protoplasm he had given in “Architecture of Theories.” Cayley’s analytical
treatment of chemical combinations had the potential to produce a “molecular
theory of protoplasm” that was more in tune with the current physics and more
straightforwardly subject to a mathematical treatment of continuity. In his
fourth Monist article, “Man’s Glassy Essence” (sel. 29), when discussing the
“enormous rate” of increase of the numbers of chemical varieties as the number of atoms per molecule increases, Peirce remarked that “Professor Cayley
has given a mathematical theory of ‘trees,’ with a view of throwing a light
40
upon such questions.”
One of the writings in this volume that might puzzle readers is Peirce’s
two-part unsigned Nation review of William James’s Principles of Psychology
(sel. 37), not so much for its content as for its tone. The content itself is not surprising, for it reﬂects Peirce’s practice of zeroing in on logical inconsistencies
committed by authors who should know better, and of displaying and criticizing the hidden metaphysics that underlies naïve anti-metaphysical claims. But
Peirce and James were friends of long standing, and Peirce knew that James
had spent many hard years writing his ﬁrst major work. Peirce was one of ﬁve
persons whom James expressed gratitude to in his preface for intellectual companionship. So it might be surprising that Peirce took James rather severely to
task (merciless Royce, on the other hand, would have appreciated the deed, as
we shall soon see). After calling into question James’s inexact writing style,
Peirce wrote that James’s thought “is highly original, or at least novel,” but it is
“originality of the destructive kind,” and that “the book should have been preceded by an introduction discussing the strange positions in logic upon which
all its arguments turn.” James, Peirce found, “seems to pin his faith” on “the
general incomprehensibility of things,” and he is “materialistic to the core . . .
in a methodical sense”—according to James, once psychology “has ascertained the empirical correlation of the various sorts of thought and feeling with
deﬁnite conditions of the brain,” it can go no farther. This is part and parcel of
the mechanistic philosophy that Peirce had taken it upon himself to refute.
Peirce accused James of employing the “principle of the uncritical acceptance
of data,” which “would make a complete rupture with accepted methods of
39. See the annotations for sel. 35 for further commentary on Peirce’s question and his solution, and annotation 173.29–30, p. 407, for references to Cayley’s publications on trees.
40. Of course sel. 35 is part of the general study of the copula that includes sels. 31–34.
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psychology and of science in general.” To illustrate his case, Peirce chose in
the second part of his review to examine with some care one section of James’s
book: “Is Perception Unconscious Inference?” Peirce went to some length to
explain in what sense he believed perception to involve unconscious inference
and challenged James’s claim that although there is inference in perception
there is nothing unconscious about it. According to Peirce, James failed to
understand that what was meant by “unconscious inference” was only that
“the reasoner is not conscious of making an inference,” and, furthermore,
James “forgets his logic” in assigning the inference in perception to “immediate inference,” because it has no middle term, when, in fact, modus ponens is
the form it takes in that sort of analysis (which Peirce thinks is wrong, having
long concluded that the inference is hypothetical in form). Peirce concluded by
characterizing James’s reasoning as circular and virtually self-refuting.
Peirce was one of very few reviewers who did not lavishly praise James’s
41
book as a landmark work for psychology. And yet, he sincerely believed
James’s Psychology to probably be “the most important contribution that has
been made to the subject for many years” and certainly to be “one of the most
42
weighty productions of American thought.” Aware of the tone of his review,
Peirce clariﬁed that the “directness and sharpness” of his objections “must be
understood as a tribute of respect.” That he was truthful is beyond doubt;
throughout their lives, Peirce and James practiced candor and forthrightness in
their personal relations. Yet what may have been understood to be “intellectual
jousting” by James was not recognized as such by many of the Nation readers
and naturally not by William’s brother, Henry, or his sister, Alice. Henry wrote
to William from Ireland on 31 July to report on Alice’s health—she had been
diagnosed with cancer—and said that “the main thing . . . that has happened to
Alice, appears to have been the disgust & indignation experienced by her over
the idiotic review of your Psychology in the Nation.” Henry said he didn’t
know “what to make of the way the Nation treats, & has mainly always treated
us. . . . It is some vicious, pigheaded parti-pris of Garrison’s.” William wrote
back to Henry on 20 August to express his amusement at his and Alice’s indig41. James’s Principles also “offended the scientiﬁc scruples” of James Sully and G. Stanley
Hall, according to Ralph Barton Perry; see his Thought and Character of William James, vol. 1,
pp. 104–11.
42. That Peirce took James’s Psychology quite seriously is attested to by the fact that he continued to work with it and correspond with James about it. Sometime between 1894 and 1897,
Peirce composed a set of forty-six questions on volume one. On 1 January 1894, Peirce wrote to
James to tell him how much he liked his “distinction between substantive and transitive parts of
the train of thought” and told him that there was “nothing in your psychology which serves my
purposes better.” But Peirce believed that James should choose more appropriate “psychological
terms” for this key distinction and “leave grammar-words for logic.” These “Questions on William
James’s Principles of Psychology,” will be included in a later volume. Some of the questions were
published by Perry, ibid., and some in CP 8.72–90. See Mathias Girel’s “The Metaphysics and
Logic of Psychology: Peirce’s Reading of James’s Principles,” Transactions of the Charles S.
Peirce Society 39.2 (2003): 163–203.
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nation over the Nation review. He made light of it, speculating that it was an
“eccentric production probably read by no one” and likely the work of “some
old fogy.” James added that he “didn’t care a single straw for the matter one
way or the other, not even enough to ﬁnd out who wrote it.” It seems unlikely
that James didn’t recognize Peirce’s hand in the review so perhaps he was protecting Peirce from his family’s indignation. James would not have seen the
relevance of Peirce’s logical criticisms, at any rate, and few would have.
On 9 July the Nation published an editorial, entitled “A Plain Moral Question,” that addressed “the idea which the Christian Union keeps reiterating . . .
that a minister may honorably remain in the service of a church though repudiating leading articles of its creed.” The Nation praised the open-mindedness of
churchmen who could “see how the new wine of modern research is hopelessly bursting the old ecclesiastical wine-skins,” but held that if they could not
“conscientiously read the new meanings into the old shibboleths” and in continuing to serve their church would have to ﬂout its creed, to do so would be
43
“an immoral thing.” Peirce felt strong disagreement with the Nation’s position and wrote a reply to the editor advocating a fallibilistic stance (sel. 38).
Peirce said that to represent a matter of conduct “wherein serious men differ”
as a plain moral question was “highly offensive.” Curiously, he argued that
while he, a layman, had severed his “visible connection with the Church, and
so put [his] soul in jeopardy” because he could not believe “a certain article of
faith in the sense in which it is commonly understood,” yet “the opposite
course of allegiance to God and His Church” was the duty of ordained ministers. The only possible way that the Church can correct its errors is if the
“clergy to whom they become known” acknowledge them to be errors “while
remaining in their posts.” Peirce concluded with a prediction that there would
be great “changes in religious beliefs during the course of the coming century”
and that any denomination that “pins its existence upon an unyielding creed,”
as the Nation says morality requires, is headed for “break up.” Peirce’s letter
was never published and may not have been sent.
Over seven months had passed since on 4 February Peirce had sent Mendenhall the full report on the state of his work for the Survey. Since then,
Peirce had continued to send in his monthly “personal reports,” but nothing
more substantial. Committed to high standards for his scientiﬁc publications,
he had neither the time nor resources for the work still required before completing his reports. Mendenhall had come to see that he could not count on
Peirce to help move the Survey to a new era of pendulum research using the
half-seconds pendulums he had designed, and Mendenhall was not willing to
commit more resources to advance Peirce’s gravity program. A clean break
was necessary and the time had come to do a hard thing.
On the 21st of September, Mendenhall wrote to ask for Peirce’s resignation
from the Coast and Geodetic Survey. Peirce had shown no inclination to revise
43. See annotation 240.3, pp. 429–30, for the complete editorial.
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his long report in the way Newcomb thought necessary for publication and
Mendenhall had waited long enough for the additional reports Peirce owed. It
was time for Peirce to go. Peirce had long anticipated that he would be forced
out, even admitting to Mendenhall in his letter of reply (29 Sept. 1891) that it
was “a necessary act,” yet the fact of it must have been a brutal blow.
Peirce admitted that his work had been going slowly, in part because he
could no longer perform the difﬁcult mathematical work needed to ﬁnish his
reports with the ease of his younger days, but also because of his treatment
during Superintendent Thorn’s administration and because it had been necessary for him to develop other means of livelihood. But Peirce insisted that he
had not been idle and he defended the organization of his gravity report. And
even while admitting that Mendenhall was right to ask for his resignation,
Peirce suggested ways that he might stay on, asking for a bright assistant for a
short time to help him ﬁnish his gravity reports and perhaps to help with some
new ﬁeldwork at two very interesting sites on his own estate. He noted, again,
that his “chief study for a long time” had been “to produce an efﬁcient method
for the practical solution of questions in hydrodynamics,” a problem of importance for pendulum research and perhaps the most important current issue for
applied mathematics. So, without much hope, Peirce tried to make a case for
staying on, but if Mendenhall thought it “more convenient” that his “connection with the survey should be severed” then, Peirce wrote, “I shall depend
upon you to indicate to me the date at which my ofﬁcial resignation must be
sent at latest, so that it may precede all other ofﬁcial action.”
Mendenhall replied with a friendly letter, assuring Peirce that he appreciated his “rare abilities and long service” and he promised to occasionally use
Peirce for “discussion of observations” and the like. But he asked Peirce to forst
ward his resignation “at once to take effect on Dec. 31 .” On 1 October 1891,
Peirce tendered his resignation to take effect on the last day of the year. That
would end thirty years of service and would eliminate Peirce’s principal
source of income, a frightening prospect now that his regular work for the
Century Company had concluded.
It was clear that making ends meet was fast becoming a truly vital concern.
Peirce wrote to Garrison asking for more books to review for the Nation. His
review of Herbert Spencer’s Essays, Scientiﬁc, Political, and Speculative (sel.
39) appeared in the 8 October issue. It opened with a remark on work being
done in ethical theory, which Peirce appreciated for its supplying “a worthy
motive to conservative morals at a time when all is confused and endangered
by the storm of new thought, the disintegration of creeds, and the failure of all
evidences of an exalted future life.” Eager to criticize Spencer once more for
the latter’s stubborn attachment to indubitable ﬁrst principles, absolute exactitude, and the belief in the supreme explanatory power of the law of the conservation of energy, Peirce previewed some of the key ideas he was developing
for his second Monist paper: there “cannot be the slightest warrant” for holding that the three laws of motion are exactly true, the law of vis viva is “plainly
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violated in the phenomena of growth, since this is not a reversible process,”
methods of inquiry must be self-corrective, and intelligibility requires more
than a recourse to the Unknowable for its comprehension.44
After ﬁnishing his deﬁnitions for the Century Dictionary, Peirce had been
able to return to his Monist project and on 5 November he was able to send
Carus the manuscript for his second article, “The Doctrine of Necessity Examined” (sel. 24). In his letter accompanying the manuscript, Peirce wrote that he
considered it “the strongest piece of argumentation” he had ever done. He
enclosed his bill for $160 and asked Carus if he would consent to printing
weekly advertisements in the Open Court for his “Instruction in the Art of
Reasoning by Correspondence.”
In the ﬁrst paper of his Monist series (sel. 23), Peirce had stressed that
chance should be an essential element in “our view of the universe” and that it
ought to play a key conceptual role in any scientiﬁc philosophy. He had
reached this conclusion perhaps as early as 1883 (W4, sel. 79), and had been
developing its consequences since then, but now he would test it by examining
the contrary doctrine, “the common belief that every single fact in the universe
is precisely determined by law.” Peirce, as a man of science, was looking for a
cosmology that explained the world in its fullness and, like Epicurus before
him, and Aristotle too, he was convinced that some things could not be
explained without appeal to real chance. Peirce was also motivated by his
belief that strict determinism left no room for freedom of the will, something
he believed there was good reason to admit.
According to Fisch, Peirce had ﬁrst stated his case against the “doctrine of
necessity” in 1887 in “Science and Immortality” (W6, sel. 14), where he took
a strong stand against Spencer’s “mechanical notion of the universe.” In “The
Doctrine of Necessity Examined,” Peirce constructed a more substantial argumentation by systematically considering and rejecting the main arguments for
determinism and then building a positive case for the claim that an element of
absolute chance prevails in the world. Within the massive philosophical literature that discusses determinism, Peirce’s article deserves to attain classical status in view of the singular insightfulness of his counter-arguments at a time
when the vogue of determinism was at its historical apex. Peirce named his
anti-necessitarian doctrine “tychism” (from tuch, the Greek word for chance)
and claimed that “tychism must give birth to an evolutionary cosmology, in
which all the regularities of nature and mind are regarded as products of
growth.” Basic to Peirce’s case against determinism were several key ideas,
among them, that the prevalence of growth in the universe is inconsistent with
the conservation of energy; that the great variety within the universe is inexplicable unless due to chance; that law, also prevalent in the universe, must be
44. Peirce’s claim that growth is irreversible was promptly challenged and Peirce elaborated
and defended his position in the 22 October and 12 November issues of the Nation: see annotation
244.6–7, pp. 432–33.
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explained by something other than law, which can only be chance; and that the
reality of feeling is “a patent fact enough, but a very inconvenient one to the
mechanical philosopher.” The connection between chance, spontaneity, variety, life, growth, and increased complexity is at the center of Peirce’s tychism,
the consequences of which, he claims, can be “traced out with mathematical
precision into considerable detail” and can be tested as scientiﬁc predictions.
The line of his argumentation adduces severe criticisms of the belief in the
power of scientiﬁc postulates, in the exactitude of measurements, and in the
inconceivability of certain explanations, while it clariﬁes the rationale of
induction, the purport of probabilities, and the limits of regularity. It is noteworthy that Peirce recommended tychism because it did not barricade “the
road of inquiry” as determinism did by insisting on “the regularity of the universe.” This marks a step in Peirce’s progress toward fallibilism.45
Peirce’s article would appear ﬁve months later in April 1892, accompanied
with a note in which Carus remarked on the philosophical depth of Peirce’s analysis and announced his intention to issue a reply.46 Carus indeed published
47
an “editorial treatment” in July 1892, and a second response in the October
48
number, attacking tychism at great length in defense of determinism; Peirce
would then compose a long “Reply to the Necessitarians” in the winter that
appeared in the July 1893 issue of the Monist, followed immediately by
Carus’s extensive rejoinder, “The Founder of Tychism, His Methods, Philosophy, and Criticisms.”49 The latter, if anything, demonstrated the inability of a
deterministic point of view to grasp the gist of Peirce’s sophisticated logic of
inquiry and synechistic metaphysics. The entire exchange between Peirce and
Carus is well worth studying, for it conveniently consolidates a large number
of forceful philosophical arguments on a classical issue between two spirited
50
and fully engaged opponents.
Near the end of October 1891, Peirce traveled to New York City for the
early November meetings of the New York Mathematical Society and the
National Academy of Sciences. Why he went early to New York is unclear, but
it was probably to drum up more income-producing projects. He went to visit
his friend and Harvard classmate James Harrison Fay, a lawyer who had
recently become Vice President of the Mobile and Ohio Railroad Company.
Peirce noticed in Fay’s ofﬁce a pamphlet written by another Harvard classmate
of theirs, an occasional participant in the old Metaphysical Club and the chief
45. See annotation 123.16–17, p. 389.
46. “Mr. Charles S. Peirce on Necessity,” Monist 2.3 (April 1892): 442.
47. “Mr. Charles S. Peirce’s Onslaught on the Doctrine of Necessity,” Monist 2.4 (July 1892):
560–82.
48. “The Idea of Necessity, Its Basis and Its Scope,” Monist 3.1 (October 1892): 68–96.
49. Monist 3.4 (July 1893): 571–622.
50. See annotation 125.35, p. 389. Except for Carus’s ﬁnal rejoinder, the exchange will be
published in W9 and the controversy will be discussed more fully in the introduction to that volume.
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American founder and leader of the radical movement for Free Religion and
secularism, Francis Ellingwood Abbot. Titled Professor Royce’s Libel: A Public Appeal for Redress to the Corporation and Overseers of Harvard Univer51
sity, the pamphlet was an appeal to Harvard to redress “the wrong”
perpetrated against Abbot by Josiah Royce, Assistant Professor of Philosophy,
who Abbot alleged, had, in his “‘professional’ position as one of [Harvard’s]
agents and appointees,” publicly attacked his reputation “with no imaginable
motive other than mere professional jealousy or rivalry” and who had “gone to
the unheard-of length of ‘professionally warning the public’ against a peaceable and inoffensive private scholar.” Abbot had been aggrieved by Royce’s
stinging review of his book, The Way Out of Agnosticism, which had appeared
in the inaugural issue of the International Journal of Ethics (of which Royce
52
was a founding editor). Ironically, Abbot had based his book on a course of
lectures he had given at Harvard when, with Royce’s approval, he had ﬁlled in
while Royce was on leave to recover from a period of serious depression.53
According to Bruce Kuklick, Abbot had high hopes for his book, thinking it
might ﬁnally win him an academic post and the respect he thought he had
earned, so when Royce’s devastating review appeared accusing him of “an
unconscious and blundering borrowing from Hegel” and warning readers of
his “philosophical pretensions,” Abbot knew that he had suffered a severe
54
blow. Royce had concluded his review with muted praise for Abbot’s “devotion to high ideals” and his “heroic sacriﬁces in the service of duty,” but he justiﬁed his harsh assessment of Abbot’s book by holding that “in judging of the
actual work of philosophical writers, we must lay friendly esteem aside . . . we
must show no mercy,—as we ask none.” Abbot, wounded and angered by
Royce’s unkind treatment, prepared a strong reply and submitted it in January
to the International Journal of Ethics, but after disagreements over demands
for revisions and the timing of a rebuttal by Royce, Abbot withdrew it and produced the 48-page pamphlet.
Peirce had not read Abbot’s Way Out of Agnosticism, but he knew him from
earlier times, had liked his 1885 book on Scientiﬁc Theism,55 had recently
selected a lengthy quotation from that work for the Century Dictionary entry
on “realism,” and thus he was sympathetic. He wrote to Abbot from Fay’s
ofﬁce saying that, even though he doubted that the pamphlet was “a wise publication,” he was conﬁdent that Abbot had not plagiarized Hegel and, moreover, that he had himself long regarded Royce as “one of the large tribe of
51. See annotation 245.3–4, pp. 433–34.
52. Josiah Royce, “Dr. Abbot’s ‘Way Out of Agnosticism’,” International Journal of Ethics
1.1 (Oct. 1890): 98–113.
53. See John Clendenning’s Life and Thought of Josiah Royce (Vanderbilt University Press,
2nd ed., 1999) for a full discussion of Royce’s health and of his conﬂict with Abbot.
54. Bruce Kuklick. The Rise of American Philosophy: Cambridge, Massachusetts, 1860–
1930 (New Haven: Yale University Press, 1977), p. 250n.
55. See W5: 279–82.
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philosophical blunderers,” so he was prepared to lend a hand (c. 30 Oct. 1891).
Peirce wrote a letter to the Nation editor in support of Abbot and it was published about two weeks later (sel. 40). In his letter, Peirce reviewed Abbot’s
charges against Royce—that Royce had maliciously libeled Abbot and had
used unfair means to stiﬂe Abbot’s reply—and concluded that while Royce’s
“warning” was clearly an “unwarranted aspersion,” it could not strictly be
regarded as libelous though it seemed clear enough that Royce had contrived
to have Abbot’s reply ﬁrst postponed and then excluded from publication.
Peirce noted that Royce seemed almost openly intent on “ruining Dr. Abbot’s
reputation,” and that is a conclusion often drawn by scholars who examine this
56
dispute. Abbot quickly wrote to thank Peirce for his support, noting that of
course Royce had “every advantage of position” on his side: “All the more do I
feel the nobility of spirit which moves you to strike a brave blow for me. . . . If
it is a high minded thing to champion a just cause against great odds, you have
earned, as you certainly receive, my very grateful thanks” (15 Nov. 1891).
Peirce’s letter, appearing in such a prominent periodical, brought to the
public eye a dispute that had up to that point been isolated to a rather small circle of insiders. James quickly wrote to set Peirce straight, admitting that Royce
had taken a harsh and pretentious tone and that Abbot was justiﬁed in feeling
“sore,” but fully taking Royce’s side in the dispute (12 Nov. 1891). “Abbot,” he
wrote, “seems to me simply insane, in all that touches on his philosophic or
personal pretensions.” James said he wished Peirce had just “let the thing die
away in silence.” Peirce replied that Abbot surely didn’t deserve Royce’s
“sweepingly contemptuous criticism” and that if, indeed, he was “almost
insane,” then “all the more reason for gentle treatment.” James responded that
Peirce’s view of the matter “does honour to your head and heart, but doesn’t
convince me that Royce is not now the party sinned against” (16 Nov. 1891).
James felt duty-bound to now come openly to Royce’s defense in the pages of
57
the Nation. He wrote that Peirce’s professed neutrality in the dispute was
perhaps more apparent than real, given that Peirce’s knowledge of the facts
had come principally from Abbot, so “it seems but fair that one with a less exparte knowledge of the facts should also be heard.” James sought to completely absolve Royce and the editors of International Journal of Ethics from
any moral or legal blame and concluded by asserting that “Mr. Abbot’s remedy
of heaping personal outrages upon Prof. Royce and his motives, admits of no
excuse but a pathological one” and he chastised Peirce for spreading the quarrel “beyond the academic world.”
Peirce, having been shown James’s letter in the ofﬁces of the Nation prior
to its publication, wrote privately to express his irritation (17 Nov. 1891): “I
am sorry you should see ﬁt to sneer at my impartiality.” Peirce told James that
56. See Kuklick 1977, p. 250n.: “For some reason or other, however, Royce had set out to
annihilate Abbot’s reputation.”
57. “Abbot Against Royce,” Nation 53 (19 Nov. 1891): 389–90.
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he knew Abbot and Royce about equally well and that “in searching my consciousness, I cannot detect any more leaning to one side than to the other.”
Peirce acknowledged that he had adduced some new facts concerning the conduct of the editors of the Journal which he would reﬂect on but he insisted that
a philosopher could criticize another without hoping to injure him, contrary to
what he thought James had implied: “Philosophy has not reached the position
of an exact science where being in the wrong is somewhat of a reﬂection upon
a man’s competence.” Royce was plainly trying to injure Abbot, Peirce wrote;
his general tone “is that of contempt.”
James showed Peirce’s letter to Royce and, to his credit, Royce wrote a
long and respectful letter to Peirce hoping both to defuse the controversy and
to win Peirce’s respect: “James knows that I like candid criticism . . . [and] that
I deeply respect your work, and your opinion of philosophical matters” (18
Nov. 1891). Royce proceeded to set out a long explanation of the dispute and a
detailed defense of his position—he assured Peirce that previously his relations with Abbot “had always been cordial” and that he deeply regretted “having so touched his heart when I struck home at his work.” This might have
ended the matter for Peirce had not yet another letter appeared in the Nation,
just two days later, purporting to present evidence mitigating, if not refuting,
Peirce’s account of the Abbot-Royce dispute. The author of the new letter was
Joseph Bangs Warner, a lawyer who had been retained by Royce as an advisor,
and who, like Abbot, had been a member of the old Cambridge Metaphysical
Club. Warner, like James, while admitting that Royce may have “transgressed
the limits of courteous controversy,” contended that Abbot’s transgressions
were greater than Royce’s. Warner downplayed any legal culpability on
Royce’s part but openly warned Abbot that the circulation of his reply to
Royce “in its present shape” might “entail a serious legal responsibility” on his
58
part. By so openly demanding that Abbot revise his reply or face legal consequences, Warner was unwittingly strengthening Abbot’s position and Peirce’s
representation of the controversy.
Yet, with Warner’s letter, the Abbot-Royce controversy had about run its
course. On 3 December, one ﬁnal letter would appear in the pages of the
59
Nation, Abbot’s retort to Warner. Abbot proclaimed Warner’s letter to be “the
lawyer’s attempt to put forward his own baseless assumptions in his client’s
behalf” and took the opportunity to quote three long paragraphs from his “suppressed” reply to Royce’s review. He concluded by arguing that “when Dr.
Royce blew his bugle-blast of deﬁance, ‘We must show no mercy, as we ask
none,’ he deprived himself of all excuse . . . for seeking refuge behind a menace of prosecution.” Following Abbot’s letter, Nation editor W. P. Garrison
announced that no more letters respecting the controversy would be printed.
Peirce had submitted a second letter but withdrew it and nothing further
58. “The Suppression of Dr. Abbot’s Reply,” Nation 53 (26 Nov. 1891): 408.
59. “Mr. Warner’s ‘Evidence in Full’ Completed,” Nation 53 (3 Dec. 1891): 426.
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appeared in the Nation. Two months later, a second pamphlet by Abbot was
issued: Is Not Harvard Responsible for the Conduct of her Professors, as well
as of her Students? A Public Remonstrance Addressed to the Board of Overseers of Harvard University, but Harvard ignored it and the controversy came
to an end.60
It is difﬁcult to comprehend this strange altercation. Abbot and Royce,
though cordial up to this point, could no longer hide their lack of mutual professional respect. Abbot hoped for a Harvard professorship and had even
offered to endow a chair for himself, but Royce, as Assistant Professor, clearly
had the inside track. Each may have seemed a threat to the other. Abbot was
convinced of his importance as a philosopher,61 but was far from having garnered the professional recognition that the much younger Royce had achieved.
Abbot was unstable and tended to react brashly to criticism, while Royce was
surprisingly insensitive to the human factors involved in philosophical
62
debate. In hindsight, Royce was admittedly the superior philosopher, but he
unfairly discounted the strength and originality of Abbot’s thought. Royce’s
review was overly aggressive, but Abbot’s response was so abrasive that there
was really no chance for reconciliation.
Why did Peirce, alone among Abbot’s peers, come to his defense? He had
long harbored genuine esteem for Abbot’s philosophical powers, so that he
could not but have been struck by how arbitrary Royce’s “professional warning” was. That sort of condemnation, to be credible, would require “that there
could be no two opinions about it on the part of men qualiﬁed by mature study
to pass judgment on the merits of philosophical writers” (W8: 245). Explaining to James why he had made a “plea for gentleness of criticism,” Peirce
argued that a journal “is bound not to say a book is mere rubbish, when persons highly qualiﬁed to judge may regard it as valuable. As long as that is the
case, it is not rubbish” (30 Nov. 1891). From Royce’s cynical dismissal of
Abbot Peirce initially concluded that Royce had been trying to ruin Abbot. But
as things evolved, particularly with the personal communications from James
and Royce, Peirce warmed to Royce (who would eventually become Peirce’s
hope for American philosophy). Without condoning Royce’s treatment of
Abbot, Peirce was content to step away from the battle. In the end, Abbot’s
pretentious and caustic treatment of Royce, and of Harvard, left him the loser
and surely cost him any chance of a professorship. One general conclusion
was well expressed in an editorial that appeared in January 1892 in the Educational Review, which described the controversy between Abbot and Royce as
“the literary cause célèbre of the year.” Considering Abbot to be the main
aggressor, the editors of the Review pinpointed his principal error: “University
professors . . . will be surprised and amused to ﬁnd Mr. Abbot assailing their
60. See Clendenning, p. 168.
61. Clendenning, p. 148.
62. See John McDermott’s introduction to The Basic Writings of Josiah Royce (University of
Chicago Press, 1969), vol. 1, p. 7.
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Lehrfreiheit.” Abbot’s appeal to Harvard to discipline Royce, they said, was
the sort of thing “expected from the political partisan and the religious fanatic,
63
but not from a student and teacher of philosophy in this day and generation.”
The meeting of the New York Mathematical Society that Peirce had come
to New York to attend was held on Saturday, 7 November 1891, at Columbia
College and Peirce was elected to its membership, along with Simon Newcomb and others. Peirce had been invited to join the society by Harold Jacoby,
Professor of Astronomy at Columbia. Peirce would become an active participant in the meetings of the New York Mathematical Society and his intellectual development from this time on was to some degree inﬂuenced by his
association with the society’s members and his involvement in debates over
the latest developments in mathematics.64
The following Tuesday, 10 November, the National Academy of Sciences
began its three days of meetings, also at Columbia College. Peirce was the discussant for a paper by Ogden Rood, “On a Color System,” and also for Seth C.
Chandler’s paper, “On the Variation of Latitude.” A presentation that surely
attracted Peirce’s attention was Mendenhall’s paper, “On the Use of a Free
Pendulum as a Time Standard.” But principally, Peirce presented a paper entitled “Astronomical Methods of Determining the Curvature of Space,”
described as presenting “astronomical evidence tending to show that space
possesses a negative curvature, and [calling] attention to various methods of
conducting an investigation of this property of space.” The paper, no longer
extant, must have been based on methods set out in selection 36 and the results
of subsequent measurements of curvature following those methods. Edward C.
Pickering, Director of Harvard College Observatory, was the discussant. Three
months prior to the meeting, on 9 August, Pickering had sent Peirce the following remark: “Your hypothesis regarding the distribution of the stars is very
interesting. As I understand it, hyperbolic space is a mental conception and not
a physical fact. It is therefore difﬁcult to understand how it can represent a
material phenomenon except by an accidental coincidence.” The content of
Pickering’s response at the meeting was not reported. Peirce’s paper continued
to attract attention after the meeting. On 7 December, George Bruce Halsted
wrote to express his great interest in it and asked for a reprint of it if one was
available, and on 27 February 1892 E. H. Moore, then of Northwestern University but soon to be Professor of Mathematics at the University of Chicago,
asked for the same favor.
After the Academy meetings concluded, Peirce had a brief meeting with
Mendenhall on Sunday, 15 November, in Hoboken to talk about his “retire63. As to the general public’s perception of the whole affair, it was probably best expressed in
the subtitle of a short satirical play John Jay Chapman composed after the controversy: The Two
Philosophers: A Quaint and Sad Comedy (Boston: J. G. Gupples, 1892), where Royce is Josias
Josephus Jeremiah Regius, and Abbot is Georgius Gregorius Xavier Gottfried Theisticus.
64. In this regard, see Carolyn Eisele’s “General Introduction” to New Elements of Mathematics, vol. 1.
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ment” from the Survey, but Mendenhall decided that they should continue
their discussions in Washington. The next day, he issued “ofﬁcial instructions”
for Peirce to “proceed to Washington, D.C., for conference with Superintendent,” and promised to cover travel expenses. On the 18th, Peirce wrote to
Mendenhall about their discussion in Hoboken: “I feel impelled to say that one
or two things you said to me on Sunday appear to me quite wrong.” Peirce
objected to Mendenhall’s dismissal, for mere ﬁscal reasons, of the aspirations
of assistants striving to meet higher standards:
That view seems to me in the ﬁrst place to overlook the facts of human nature. If you
pay a man a very low salary to begin with, and then forbid him to have any warmth or
zeal in the conduct of his ofﬁce, carefully remove all intellectual interest it might have
and leave him nothing but the pure money to work for, and ﬁnally construct a series of
ﬁscal regulations the main purpose of which seems to be to take up as much time with
accounts as possible,—if you do all that you will have the heads of bureaus even worse
than they are now. In the second place, it rather shocks me to hear you who know what a
slough of materialism this country is sunk in, where nothing is considered as sacred
except the holy, holy, holy dollar,—giving in to complaints against heads of bureaus
that they are spending a little money in trying to advance science. . . . Then you say that
the prosecution of science should be left to the Universities. Well, I admit the ofﬁcial science here is not very much, but I must say it is better than any our universities can give.

On 19 November, probably before receiving Peirce’s impassioned letter, Mendenhall recorded in his diary: “A.M. ofﬁce: meet Professor Peirce. He walks
with me to E. 18 St. N.E. and we arrange for his withdrawal from the Survey.”
He met Peirce again the following evening at his club where, presumably, they
discussed arrangements for the conclusion of Peirce’s employment—although
Peirce was not yet ready to accept that his career as a professional scientist was
so quickly coming to an end.
Probably on the same night, Peirce met with his old friend, George Ferdinand Becker, a member of the U.S. Geological Survey, and regaled him with
an account of his cosmology; they had a lively conversation, Becker providing
objections Peirce found most beneﬁcial. Peirce must have then told Becker
about the loss of his Coast Survey position and the ﬁnancial predicament it put
him in, for soon afterwards Becker wrote to Mrs. Louis Agassiz to see if she
would approach Augustus Lowell about engaging Peirce for a course of lectures at the Lowell Institute. Mrs. Agassiz had always liked Peirce and was
happy to oblige; she forwarded Becker’s letter to Lowell and urged him to
engage Peirce. Lowell readily agreed to offer Peirce a course of lectures for the
following winter. Peirce was touched when he learned of this outcome and
thanked Becker at once: “Now this is a truly charming thing that you have
done. . . . I hope I shall some day be able to reciprocate.”
Peirce wrote to Lowell on 6 December offering to lecture either on the history of science from Copernicus to Newton or on the comparative biography of
great men. He sketched what he had in mind for each alternative, outlining the
ﬁrst course as follows:
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Two introductory lectures would be required, one to sketch the whole history of science
and show that the period in question is the heart of the whole, the other to run over that
period and show in a general way what are the works calling for further study. It is to
the methods of reasoning that I should draw special attention; and Kepler who on the
whole was I think the greatest reasoner who ever lived, would claim three hours. Newton would call for two, Leibniz for one, Galileo for one, Copernicus, Harvey, Gilbert,
and Bacon would together want two, Descartes, Pascal, Fermat, would want one. I have
counted up to 12, though I have omitted Huygens, Boyle, and other great names, for
whom, and for a résumé and concluding sketch of subsequent history, room would have
to be made by compression.

Lowell chose the lectures on the history of science, “a subject which your studies have led you to explore so deeply that there is probably no one who could
treat it with so much knowledge and acumen as you,” and agreed to twelve lectures (8 Dec. 1891). Peirce knew that Lowell would pay well but it would be
several months before he could expect to see a check from him.65
From Washington Peirce returned to New York to make some money, not
wanting to go home to Milford empty-handed. Garrison obliged Peirce by giving him an advance, assigning him a piece on Oliver Wolcott Gibbs for the
Nation’s graveyard (Gibbs would live until 1908), and asking him to review
George F. Chambers’s Pictorial Astronomy for General Readers and Dascom
Greene’s Introduction to Spherical and Practical Astronomy. Peirce’s dismissive review of Chambers appeared in the Nation on 26 November (sel. 41), and
his review of Greene on 17 December. In the latter, Peirce took the opportunity
to express his opinion about textbooks: “A book such as this might easily have
been, which should touch upon every necessary matter with logical severity,
giving all that is needed and excluding all that is superﬂuous, would serve as
an intellectual tonic for the young man, and operate in some degree as a corrective to the dissipating and demulcent inﬂuences of other modern textbooks.”
Peirce attempted vainly to revive his correspondence course on the art of
reasoning. It had had a promising start ﬁve years earlier but then petered out
66
after the Peirces moved to Milford. In November 1891, Carus agreed to run a
weekly advertisement for the course in the Open Court for a full year:
Mr. C. S. Peirce has resumed his lessons by correspondence in the Art of Reasoning,
taught in progressive exercises. A special course in logic has been prepared for correspondents interested in philosophy. Terms, $30, for twenty-four lessons. Address: Mr.
C. S. Peirce, “Arisbe” Milford

Ten months later, on 25 August 1892, Peirce wrote that he had “never got a
reply” and asked that the advertisement be discontinued. Selection 42, and
65. Peirce delivered his Lowell Lectures on “The History of Science” in Boston, between 28
November 1892 and 5 January 1893. The lectures will be included in W9 and will be discussed
more fully in the introduction to that volume.
66. See W6: xxvii–xxx and sels. 2–13.
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several other manuscripts composed around this time were probably intended
67
for the correspondence course.
While in New York, Peirce renewed his acquaintance with Albert Stickney,
another Harvard classmate who had become an attorney. Stickney was glad to
reconnect with Peirce, “one of the few men who reason—and think” (30 Sept.
1891). Peirce had invited Stickney to visit Milford, ostensibly to “shoot,” but
he may already have been thinking that it might become necessary to rent out
their main house on a seasonal basis and that Stickney might be useful for ﬁnding wealthy New Yorkers interested in vacationing in the Poconos near the
famed Delaware Water Gap. With their relations reestablished, Stickney would
serve as Peirce’s legal counsel for several years to come.
Mid-way through December, with the date for his resignation from the
Coast Survey drawing close, Peirce became increasingly anxious over its dire
portent for him and Juliette. He made a ﬁnal attempt to postpone the inevitable. On 18 December, he wrote to Mendenhall to request a furlough without
pay and he asked Henry Cabot Lodge, a member of the U.S. House of Representatives, for support. Lodge wrote to Mendenhall but failed to persuade
him.68 In his reﬂective letter to Mendenhall, Peirce acknowledged that his
computing proﬁciency had declined in recent years and that the lack of an aid
to help with calculations explained the slow productivity. But he still had
strengths and had been counting on Mendenhall to call him back into the ﬁeld.
Though now more accepting of being let go, Peirce pleaded with Mendenhall
to grant him more time to ﬁnish his reports.
Now if you insist on these papers being ready before December 31, I fear I shall be so
crazed by it that it will be the end of me. Yet even that would be less cruel than making
me return them as they are. Let their return be postponed. About the report I sent you,
you have treated me unjustly. Nothing could be more carefully done. The separation of
the treatment of relative from absolute gravity is logical. To insert in that paper the
value of g I earnestly protest against as illogical. The expression g in dynes I hope you
see yourself is a total violation of the C. G. S. system to which the word dyne belongs.
The expression by means of logarithmic seconds is in my opinion a great convenience.
And I think considering Mr. Thorn’s formal promise to that effect, the paper should be
printed as I wish it. But I cannot complain at your wanting my resignation. I say to
myself that I am the victim of a malady the result of excessively hard work in the Sur69
vey.

Mendenhall wrote back the day before Christmas denying Peirce’s request
for a furlough but offering again to keep him on as an occasional paid consultant. Mendenhall allowed Peirce to retain his work in order to “put it into shape
as you feel able to do so,” or, if Peirce couldn’t, to “put the material in such
condition that something might be made of it by others.” Mendenhall then
67. See the following entries in the Chronological Catalog: c.1891.6; 8–10.
68. Lodge to Peirce, 18 Dec. 1891.
69. For more of this letter, see W6: xxxvi.
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asked him to return promptly the books and other property of the Coast Survey. On 26 December, Mendenhall forwarded Peirce’s letter of resignation to
the Secretary of the Treasury. On 8 January 1892, the following notice
appeared in Science:70
Mr. Charles S. Peirce has tendered his resignation as Assistant in the United States
Coast and Geodetic Survey, to take effect Dec. 31. Mr. Peirce was ﬁrst attached to the
Survey about thirty years ago. During the greater part of the time he has had charge of
its operations relating to the determination of the force of gravity. Some of the results of
his investigations have been published as appendices to the Annual Reports and have
embodied contributions of great importance to science. It is understood that Mr. Peirce
will continue to furnish the Survey from time to time special discussions of topics
related to the subject to which he has devoted so many years.

When, two years later, Mendenhall was questioned about Peirce’s dismissal by
a Congressional Committee, he said that Peirce’s work, though of the highest
character, “lacked the practical quality” that was essential, and that he had not
published Peirce’s gravity report because Newcomb and other experts had
found them to be “not valuable.”71
Looking back on these events seventy-ﬁve years later, Victor Lenzen, professor of physics and the man who, as a philosophy student at Harvard in 1914,
had been sent by Josiah Royce to Milford to help Juliette pack up Peirce’s
manuscripts and books for shipment to the Harvard Philosophy Department,
considered the justiﬁcation for some of the key decisions that had led to
Peirce’s dismissal. With respect to Mendenhall’s decision to replace Peirce’s
gravity program with one that employed half-seconds pendulums, Lenzen
wrote to Max Fisch that Etienne Gilbert Defforges, “the foremost French pendulum swinger” who was in Washington in 1891, agreed with Peirce’s criticism of half-seconds pendulums and considered the work of Von Sterneck to
be of no value (7 July 1965). Later, in his study of Peirce’s disputed “Report on
Gravity,” Lenzen concluded that “the experimental and theoretical work . . .
was the best work of its kind in the nineteenth century.”72 Finally, in 1988, the
late historian Thomas G. Manning examined this transitional period in the
long history of the Coast Survey and gave this concluding assessment: “The
departure of Peirce meant the end of world renown for the Coast Survey in
gravity studies.”73
It is ironic that Peirce spent the ﬁnal days of 1891 in epistolary debate with
Simon Newcomb, the very man who, unbeknownst to Peirce, had cemented
Mendenhall’s resolve to let him go. But Newcomb was, after all, the Superintendent of the Ofﬁce of the Nautical Almanac and was one of the most inﬂuen70. Science 19.466 (8 Jan. 1892): 18.
71. See Victor Lenzen. “An Unpublished Scientiﬁc Monograph by C. S. Peirce,” Transactions
of the Charles S. Peirce Society 5.1 (1969): 5–24, and W6: lxviii.
72. Lenzen, ibid., p. 20.
73. U.S. Coast Survey vs. Naval Hydrographic Ofﬁce; a 19th-Century Rivalry in Science and
Politics (University of Alabama Press, 1988), p. 110.
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tial scientists in the United States. Peirce wrote to Newcomb on 17 and 21
December about the possibility of getting a grant in order to continue investigating the curvature of space: “The discovery that space has a curvature would
be more than a striking one: it would be epoch-making. It would do more than
anything to break up the belief in the immutable character of mechanical law,
and would thus lead to a conception of the universe in which mechanical law
should not be the head and centre of the whole.” Newcomb wrote back on 24
December pointing out several experimental problems that in his mind precluded the possibility of any positive conclusion regarding space curvature,
and advised Peirce not to seek any grant given the futility of his pursuit in the
eyes of the scientiﬁc world, and given that it would be wrong to use funds allocated to the advancement of science to help an independent investigator.
Clearly, Peirce would get no help from Newcomb, and he felt compelled to
reply on Christmas Day that he had “for the present given up the idea that anything can be concluded with considerable probability concerning the curvature
of space.” The results he had already obtained favored a negative curvature, but
he had to admit that they were seriously affected “by intrinsic brightness and
absolute motion,” so much so that he could “only say that excessively doubtful
indications favor a negative curvature. In point of fact, we remain in ignorance.”
On Friday, 1 January 1892, at 12:05 A.M., Peirce penned a note: “I have a
hard year, a year of effort before me; and I think it will help me to keep a diary.
My greatest trial is my inertness of mind. I think I shall very soon be completely ruined; it seems inevitable. What I have to do is to peg away and try to
do my duty, and starve if necessary. One thing I must make up my mind to
clearly. I must earn some money every day.” New Year’s day was the beginning
of a life of ﬁnancial instability such as Charles and Juliette had never known.
In the morning he packed up Coast Survey instruments, books, and records
that Mendenhall had asked him to return and sent them by express to Washington. But Peirce was not ready to sever all ties with the Survey; he still hoped to
ﬁnish his report and see his results in print. On the 9th he wrote to Mendenhall
to ask for some materials to help him complete his work and on the 20th Mendenhall sent what was needed.
Peirce knew that to fulﬁll his resolution to earn some money every day he
would have to ﬁnd additional sources of income and that it would help to be in
New York. Stickney wrote to him on 2 January that he would do anything in his
power to help him ﬁnd a good opportunity, cautioning that “the rarer a man’s
powers are, the harder it is to ﬁnd their channel.” Peirce asked John Fiske for
advice about entering the public lecture circuit. Fiske replied on the 2nd with
helpful hints from his own experience. He told Peirce that he didn’t bother
with agents: “I write a few months beforehand to the people in different places,
and arrange dates, prices, and subjects; and it is an infernal bore.” He wanted
to hear back from Peirce after he had “made a start with it,” and wished him
success. Peirce would soon begin preparing a few popular lectures to see how
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it would go—one of his ﬁrst tries would be a literary rendering of his experiences in Thessaly in 1870, when, as a young man, he had traveled there for the
Coast Survey. He also began working early in January on his Lowell lectures
on the history of science, aware that they could provide materials for spin-off
lectures of a popular nature.
Early in the new year, Peirce returned to the study of great men that he had
conducted with his students at Johns Hopkins in 1883–84 (W5: xxiii–xxiv).
Several circumstances had converged to renew his interest in comparative
74
biography, beginning with his recent review of Fraser’s Locke (sel. 10)—
Locke had been the subject of one of his detailed great men questionnaires
(W5: 68–70). When in December he had offered as one option for the Lowell
Institute course to lecture on “the comparative biography of great men,” Peirce
evidently planned to develop his earlier study, explaining how he wanted to
examine, not Galton’s “eminent men,” but “the phenomena of the history of
mankind.” Peirce would form a list of 300 such men, develop a method for
their comparative study and apply it to the lives of a few of them, and conduct
an inductive examination “of a large number of general questions relating to
the nature, kinds, causes, and characters of greatness.” And then the Nation
asked Peirce to review two books that had immediate relevance for his project:
Harrison’s New Calendar of Great Men and Lombroso’s Man of Genius.
Peirce undertook to revise the provisional list of 287 great men he had
stopped with in 1884 (W5, sel. 3). His intention from the beginning had been
to compile a list of 300 names, but his departure from Baltimore had ended the
great men project prematurely. Now he took up his old list again, renamed it
“The Great Men of History,” and brought it to 300 names as originally planned
75
76
(sel. 43). He added twenty new names to his list, removed ﬁve, and bracketed two, Paul Morphy and Lavater, including them with nineteen other bracketed names of persons thought to be “very extraordinary” but not “exactly
great.” All but ﬁve of the added names had come from Peirce’s early “Materials for an Impressionist List of 300 Great Men” (W5, sel. 2); the ﬁve new
names were Claude Lorraine, Alexandre Dumas, W. L. Garrison, Madame
Roland, and Daniel Webster.
On 10 January, Peirce sent Garrison his review of Harrison’s New Calendar
of Great Men which appeared in the Nation on 21 January under the title “The
Comtist Calendar” (sel. 44). Peirce focused on Comte’s method and choice of
74. Now we would say “historiometry,” a term Frederick Adams Woods introduced in his
book, The Inﬂuence of Monarchs, 1913, for which Peirce contributed a promotional comment, as
did Royce, to support sales. Peirce told Woods that “biometry” would have been a better word.
75. The added names were: St. Bernard, John Bernoulli, St. Charles Borromeo, Canova, Carlyle, Chopin, Claude Lorraine, Sir Humphrey Davy, Diderot, Dryden, Alexandre Dumas, Froissart, W. L. Garrison, Pasteur, Madame Roland, Marshall [Maurice de] Saxe, Solomon, Swift,
Vauban, and Daniel Webster.
76. The ﬁve names Peirce removed were: Aristophanes, Grassmann, Haroun-al-Rashid, Riemann, and Sylvester.
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“worthies” and severely took him to task for misranking or excluding a large
number of indisputably great persons (including Berkeley, Calvin, Epicurus,
Fresnel, Gauss, Herschel, Jesus, Laplace, James Mill, Napoléon, Ockham,
Rousseau, Duns Scotus, Vesalius, and William the Conqueror, to name but a
few in Peirce’s list). No study of truly great persons can be valuable if it is
beholden to an agenda that turns heroes into biased abstractions that neglect
their “living reality and passion” or their “concrete souls.” Comte’s selections
were “plainly animated by some ulterior purpose,” not by the genuine “admiration and sympathy for great men,” Peirce lamented. Incensed by Comte’s
unfair treatment of Fermat, Peirce deplored the general incomprehension in
which reasoners are held in a utilitarian world: reasoners are of use only to
posterity, and that makes them perpetually irrelevant since “ordinary men have
not imagination enough to be interested in posterity”—an indirect answer to
an acid remark Newcomb had made to Peirce in his Christmas eve letter: “you
could have no other satisfaction than that of doing a work for posterity.” As
Peirce went on reﬂecting on the conditions favorable to greatness, he must
have been, in part, thinking of his own circumstances. Kepler’s great work,
“the most marvellous piece of ampliative reasoning ever executed,” was made
possible “only by his wife’s riches and the bounty of the Emperor,” and it was
“only a sinecure professorship . . . that enabled Newton to do his work.”
Peirce’s favorite example of the dependence of greatness on opportunity and
material support was Aristotle and Alexander. Without Alexander, Aristotle
“would scarcely . . . be heard of today. . . . [T]he greatest man of thought of all
time was beloved by the greatest man of action. It needed an Alexander to
appreciate an Aristotle.” Men of thought faced the most difﬁculty in America:
“There is no civilized country where a great work of reasoning is less feasible
than in ours.” And yet, Peirce suggested, a civilization cannot advance quickly
without the reasoners’ path-breaking work.
Peirce next took up Lombroso’s Man of Genius. A founder of criminal
anthropology, Lombroso was much discussed in the psychological literature of
the day, as in G. Stanley Hall’s American Journal of Psychology, whose April
1890 issue had carried Hall’s notice of the French edition of Lombroso’s book.
Lombroso was a biological determinist whose work contributed to the theoretical framework supporting the eugenics movement. In his dismissive Nation
review published on 25 February (sel. 47), Peirce examined in some detail
Lombroso’s inductive argument that genius is a mental defect or disease, with
its unintended corollary that “the whole of civilization is due to insanity,” and
demonstrated that Lombroso’s inductive method was seriously ﬂawed. Peirce
used his own list of “Great Men of History” (sel. 43) to expose the unsoundness of Lombroso’s conclusion that geniuses tend to be “of smaller stature
than ordinary men” and rendered his verdict: “the main argument of the book
proves nothing and renders nothing probable.” Peirce did not dispute the obvious fact that genius is abnormal, but if genius is a disease, then “we had better
try to propagate it” rather than committing “our Napoleons, our Pythagorases,
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our Newtons, and our Dantes” to “Genius Asylums.” Trying to gauge the
importance of abnormality for genius, Peirce speculated that how a normal
brain is structured, with its abundance of commissures, tends to determine how
we shall naturally act and behave. It is true that, over time, we can control our
actions “a great deal” by forcing ourselves to “take habits, certain commissures becoming partially atrophied, while others are brought into activity
under exercise.” Primarily, though, we behave according to our nature just like
wild animals do, and our sense of rationality is mostly an illusion stemming
from our nature being well adapted to our circumstances. Peirce hypothesized
that “an excess of medial commissures, or those between the two halves of the
brain,” might cause stupidity, “deliberation becoming impossible,” and that in
such cases a “disease of the brain may cause an improvement in the general
intelligence.” But if the brains of the greatest geniuses are signiﬁcantly different from ordinary brains, perhaps by being more complicated or by unusual
connectivity, it will likely be “less adapted to the ordinary purposes of life”
making its owner “the victim of his own higher organization.” Peirce supposed
that such brains could beneﬁt mankind in ways “ordinary heads” could not but
that the genius would “have to pay for it . . . vainly trying to make [his brain]
do things for which it is entirely unadapted, though other brains do them with
ease.” It is difﬁcult to read the ﬁnal paragraphs of Peirce’s review of Lombroso
without thinking that he, again, had himself in mind.
Peirce’s interest in the geometry of space did not lessen with his decision to
suspend his experimental investigation regarding its possible negative curvature. On 15 January, Halsted wrote to express interest in a suggestion of
Peirce’s for “a modern-synthetic-geometry treatment of non-Euclidean geometry.” Halsted enclosed a copy of the fourth edition of his translation of
Lobachewski and promised to soon send his translation of Bolyai. Halsted’s
translation of Lobachewski had not yet been reviewed in the Nation, and
Peirce set out to remedy that neglect. Peirce’s review, “The Non-Euclidean
Geometry” (sel. 45), appeared in the Nation on 11 February, and Peirce took
the opportunity to promote non-Euclidean geometry. He began by announcing
that Lobachewski’s “little book” marked “an epoch in the history of thought,
that of the overthrow of the axioms of geometry,” and that the “philosophical
consequences” of this revolution “are undoubtedly momentous.” He told the
story of how Euclid’s ﬁfth postulate had been the “one little speck” that
Lobachewski had found in Euclid’s “empyrean of geometry” that was susceptible of refutation, and how Riemann, in 1854, had demonstrated that Euclid’s
“pretended proof” was fallacious. “The truth is,” Peirce wrote, “that elementary geometry, instead of being the perfection of human reasoning, is riddled
with fallacies” and its study really “ought to begin with the theory of perspective.” Peirce pointed out that for Lobachewski, we cannot be sure that “the inﬁnitely distant parts of an unbounded plane represented in perspective by a
straight horizon” would actually be straight—it might be “a hyperbola like the
perspective of the terrestrial horizon”—while for Riemann there might not be

lxviii

I n t ro du c t i o n

any line at all, as we might be back to our starting-point. As Peirce wrote elsewhere, each view yields a different philosophy: elliptic, hyperbolic, or para77
bolic, and Peirce had been leaning toward the hyperbolic for quite a while.
He concluded his review by advocating for a “new synthetic exposition” of
78
non-Euclidean geometry—what he had proposed to Halsted. There is some
evidence that Peirce did not altogether give up on his investigations of curvature, as he told Newcomb he had; in February 1892, Risteen wrote that he
could give Peirce a list of about twelve “determinations of stellar parallax that
came out negative” if he wanted them, information related to Peirce’s curvature investigations.
On 29 January, Garrison wrote to apologize to Peirce for unthinkingly
sending the 1891 English edition of Dmitry Mendeleyev’s Principles of Chemistry to someone else for review: “By way of compensation I turn over to you
rather than to your rival Tyndall’s new book,79 which has several “men of
genius” in it & other good matter. I trust a simple notice of it can be made to
sufﬁce.” Garrison offered to let Peirce add something about Mendeleyev’s
Principles if the occasion arose and he asked Peirce to look over a letter that
Werner Stille had sent about Peirce’s “Comtist Calendar.” Peirce wrote up a
review of Tyndall which never appeared, but in March he would get a chance
to add something about Mendeleyev (sel. 48). The letter from Stille, with an
editorial reply written by Peirce, appeared in the Nation for 11 February.
By February, Peirce had started working on his Lowell lectures on the history of science, no doubt making use of the resources of the Astor Library. He
decided to begin with a look at the classiﬁcation of the sciences.80 This was
then a frequently discussed subject, usually with reference to the well-known
77. In 1893, Halsted published an article in the Educational Review on “The Old and the New
Geometry” in which he described the “three possible geometries of uniform space” and reported
that “Charles S. Peirce claims to have established, from astronomical measurements, that our particular space is hyperbolic, is the space ﬁrst expounded by Lobatschewsky and Bolyai. . . . It is
thinkable that our space, the space in which we move, may be ﬁnite and recurrent; nor would this
contradict our perceptive intuition (Anschauung), since this always relates only to a ﬁnite part of
space. Just so there is nothing absurd in C. S. Peirce’s claim to have proved that what Cayley calls
‘the physical space of our experience’ belongs to Lobatschewsky-Bolyai, not to Euclid.”
78. Nicholas Murray Butler, editor of the Educational Review, asked Peirce on 15 February
1892 to submit a brief article “following out the hint contained in your Nation paper concerning
the teaching of geometry. It would be most interesting and valuable to have clearly stated what
changes should now be made in the method of presenting elementary geometry owing to the discoveries of modern mathematics.” Peirce did not write the article requested unless it was his paper
on “The Logic of Mathematics in Relation to Education” that appeared six years later, apparently
the only paper he ever published in the Educational Review.
79. John Tyndall, New Fragments, 2nd edition, Appleton, 1892.
80. “A look” at his classiﬁcation is literally what he intended to give his auditors; when he
wrote to Lowell on 13 January 1892 to conﬁrm that his twelve lectures would be on the “History
of Science from Copernicus to Newton,” he asked if Lowell would like to have “the lectures illustrated with magic lantern slides.” One of Peirce’s drafts of his ﬁrst lecture conﬁrms that he
intended to show a diagram of his classiﬁcation (R 1274).
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classiﬁcations of Comte and Spencer. Comte, although given credit for having
made the ﬁrst clear distinction between abstract and concrete sciences, had
proposed a classiﬁcation of the sciences according to their generality, while
81
Spencer arranged them according to their abstractness. In his c. 1890 deﬁnition of “science” for the Century Dictionary, Peirce gave a classiﬁcation that
arranged the sciences according to “their degree of specialization,” but in February 1892, when he sketched essentially the same classiﬁcation for use in his
ﬁrst Lowell Lecture, he referred to it as one based on “order of generality” (sel.
46 and the page opposite it).82
Early in March 1892, Peirce sent Newcomb a question involving “fundamental points relating to inﬁnity” and said he would like “to see how you
would answer it.” It was a problem involving parallel lines and an inﬁnite
series of equidistant perpendiculars. On 9 March, Newcomb responded: “Your
last letter seems decisive in favor of a proposition which I have often been
inclined to maintain, to wit, that all philosophical and logical discussion is useless. If there is any one question which illustrates the correctness of the doctrine of inﬁnities, always maintained by me, it is the very one suggested by the
demonstration you and Halsted sent me. I have always held that inﬁnity, considered in itself, could not be treated as a mathematical quantity, and that it is
pure nonsense to talk about one inﬁnity being greater or less than another.”
This astonishing response, as Carolyn Eisele put it well, reveals Newcomb’s
83
“extreme conservatism,” which refused “to entertain a hypothesis which had
not yet come completely unscathed through the acid test of experiment. . . .
84
Peirce was, without doubt, the more daring intellectual of the two.”
Peirce’s opportunity to write something about Mendeleyev’s Principles
came when the editor of the Nation received a letter, signed “C. De K.,”
responding to the review of 4 February (written by Peirce’s “rival”) in which it
was claimed that Mendeleyev was the discoverer of the Periodic Law. C. De K.
acknowledged that Mendeleyev, along with Lothar Meyer, had been recognized by the Royal Society of London “for their discovery of the periodic relations of the atomic weights,” but he claimed that the priority for discovering
the Periodic Law belonged to John A. R. Newlands, a fact later recognized by
the Royal Society. C. De K.’s letter appeared in the 3 March issue of the Nation
followed by an editor’s reply written by Peirce (sel. 48). Peirce pointed out that
the Royal Society “did not commit themselves very far” in their acknowledgment of Newlands’s contribution and that “the step taken by him was not a difﬁcult one.” Peirce named Josiah P. Cooke as the “principal precursor” of
Mendeleyev for having “ﬁrst proved that all the elements were arranged in a
81. See the entry, “Herbert Spencer,” Chambers’s Encyclopaedia, New Edition, vol. IX, Philadelphia, 1892.
82. See the ﬁrst annotation for this selection, p. 447, for an account of the differences.
83. Studies in the Scientiﬁc and Mathematical Philosophy of Charles S. Peirce, ed. R. M. Martin (Mouton, 1979), p. 74.
84. Ibid, pp. 73–75.
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natural series.” Peirce suggested that “[a]fter the new atomic weights came in”
it was inevitable that “every well-informed and ingenious chemist” would
begin “speculating upon the relations of the properties and atomic weights of
the elements” and that these speculations would naturally be laid out in tables.
He gave, as an example of such early speculations, a table based on one he had
published anonymously in 1869 (W2, sel. 25)—which he ascribed to an
“obscure American chemist”—and noted that “this was all, if not more than
all, that Newlands did.” It was Mendeleyev alone who “had the sagacity to discern the true scheme of relationship,” thus accomplishing one of the greatest
inductions in the history of science. Peirce concluded his editorial reply by
speculating that the atoms of the chemical elements may have “been built up
from a few kinds” of subatomic “atomicules that are Boscovichian points,” an
idea he would take up in his fourth Monist article, “Man’s Glassy Essence”
85
(sel. 29), which he would begin writing a few weeks later.
In March, Peirce contributed ﬁve notices or editorial responses and one
review to the Nation: his note on Mendeleyev above; an editorial reply to a discussion on the state of mathematics education in America (3 March); an editorial response to J.McL.S.’s remarks about induction, especially to his claim
that induction is not inference (10 March); a perfunctory note on Halsted’s
translation of Bolyai’s Science of Absolute Space, which Halsted had personally sent Peirce in early February (17 March); a note on William James’s
abridged edition of his Principles of Psychology in which Peirce brieﬂy took
James to task for carrying further his “natural science” method, “which consists of ignoring all general doubt”—the doubt that should arise when truths
based in experience are extended so far beyond the domain of observation
(whether in molecular physics or in psychology) as to become dubiously metaphysical, thus entrapping readers “into conﬁdent but dangerous and unexamined assumptions” (17 March); and a review of William J. M‘Clelland’s
Treatise on the Geometry of the Circle (24 March).
The Nation was providing Peirce his only relatively steady income, far too
little to meet his and Juliette’s needs. They were sinking into serious debt. On 8
March, the Court of Common Pleas of Pike County issued a mechanics lien on
Arisbe for $464.99 for “carpenter work and material furnished.” Peirce had to
bring in more money. His attention returned to the prospect of public lectures.
A selection from about this time that might have been intended for a popular
audience, either as an article or lecture, is “Keppler” (sel. 49). Peirce’s pro85. The theory of atomicules may ﬁrst have been introduced by J. J. Sylvester in 1878, in “On
an Application of the New Atomic Theory to the Graphical Representation of the Invariants and
Covariants of Binary Quantics” (American Journal of Mathematics 1, pp. 64–82), where he
extended “the new Atomic Theory” to include sub-atomic “atomicules” of differing valencies for a
better analysis of chemical elements. Peirce referred to Sylvester’s paper when ﬁrst introducing
his reduction thesis (see W4, sel. 20). Boscovichian points are atomicules that are presumed to be
centers or ﬁelds of force of which matter is composed. See the textual headnote, pp. 649–50, and
the annotations, pp. 450–51, for more historical discussion of sel. 48.
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posal for his Lowell lectures had called for three lectures to be devoted to
Kepler, and so this selection may well be the start of Peirce’s research, but it
also connects with his renewed attention to the study of great men, an attractive subject for a set of popular essays. In this paper, as was typical for Peirce,
the reader was told that “[t]o gain any idea of a scientiﬁc research, one must
look with one’s own eyes and brain at the things with which it deals,” and that
1892 “happens to be a good one for watching Mars.” Peirce then gave instructions for how to record the path of Mars on a star-map. As in his review of Harrison’s New Calendar of Great Men, Peirce reminded his readers that Kepler’s
momentous achievement had been made possible by a rare university appointment that actually provided the opportunity and means to do his singular work,
a necessary condition for greatness. Peirce stressed Kepler’s “admirable
method of thinking” which consisted in forming diagrams to represent “the
entangled state of things before him,” “observing suggestive relations between
the parts of the diagram,” and then “performing diverse experiments upon it, or
upon the natural objects, and noting the results.” The main requirement for
success in reasoning by this method is “a docile imagination, quick to take
Dame Nature’s hints.”
Also around this time Peirce wrote up a proposal for a “Summa Scientiæ”
(sel. 50) to be organized according to his classiﬁcation of the sciences and
intended to appear in a single volume of 1500 pages. The seven divisions with
their sixty-four sections would be ﬁlled with articles mostly of less than one
page in length, about one third of which Peirce would write himself. The rest
would be assigned to young men, selected for their “exceptional mental power
and special competence” but “who have not yet achieved great reputations.”
Peirce probably had Allan Risteen in mind as one of his young specialists; on
24 February, Risteen had written to Peirce about a scheme Peirce was about to
take up and asked “if it is anything you might want me for.” It is likely that
much of the material for Peirce’s own entries was to come from his Century Dictionary deﬁnitions and, with ninety pages reserved for biographies, his research
on great men would have been put to good use as well. It is not known which
publisher Peirce submitted his proposal to, or even if he sent it out, but had it
been accepted it would have given the Peirces a chance to reorganize their lives
without the severe threat of total ﬁnancial collapse. Peirce was asking for $3000
a year for two years and, additionally, for $10 to $15 per one thousand words.
Meanwhile, Peirce had undertaken another project of quite a different kind.
Since February he had been consulting geography and travel books on Thessaly in Northern Greece and taking a lot of notes. He was assembling the background information he needed to compose an embroidered tale of his travels in
that province in the fall of 1870, when he had scouted out sites for the American party of astronomers who would come to the Mediterranean region to
observe the solar eclipse of 22 December 1870.86 Thessaly was then still under
86. See W2: xxxi–xxxv for Max H. Fisch’s account of Peirce’s Mediterranean assignment.
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Ottoman rule and the Greeks, animated by the “Great Idea” of reconstituting a
free Greek state, were in nearly continuous rebellion against Ottoman domina87
tion. Peirce set his tale, with its “ﬁctional embroideries,” about 1862, the
year King Otto was expelled from Greece. It was the story of Karolos Kalerges,88 a young Harvard graduate on a grand tour of Europe, who, by a curious turn of events, “landed one bright summer’s morning from an Aegean
steamer at the little town of Bolos” in southeastern Thessaly. Thus began Karolos’s eventful tour of Thessaly, during which he was befriended by Thodores
Maurokordato, with whom he became a blood-brother on the way to Larissa;
ingratiated himself to the Turkish governor-general Husni Pasha (as a precaution, since Karolos was a Christian) and contrived to borrow his carriage, the
only one in Thessaly; was captured by a band of klephts and saved by
Thodores; was wounded while participating in a raid on a Turkish estate during which he abducted a young Persian widow (or so she believed), Roshaná,
with whom he fell in love. There is some exploration of friendship and love in
Peirce’s tale, and occasional revealing moments, such as when Karolos and
Thodores discuss the abduction of Roshaná and Karolos remarks that “In
America . . . more women than horses are stolen by gentlemen in one way or
another,” but it was not a story of ideas. Peirce’s experience in Thessaly had
been singular and deeply impressive and, as he wrote many years later in a
revised preface to his “Tale,” he wanted “to give an idea of the place and the
people as I saw them, and to express the sentiment which they strongly excited
in the breast of a young American.”89
Peirce wrote his tale to be presented orally, but on 26 March he wrote to
Richard Watson Gilder, editor of the Century Magazine, offering his story, “An
Excursion into Thessaly: a Tale” (sel. 51), for publication: “I have just written
a Tale, which without being extraordinary, is pretty, fresh, interesting, and well
adapted to woodcut illustration.” On 1 April, after a positive reply from Gilder,
Peirce sent his “Tale” under cover of a letter expressing doubts that it was right
for the Century but remaining hopeful: “But still I venture to ask you to read it,
because if you think the vein would be popular, I could write half a dozen such
describing picturesque countries with an ingenuous & foolish young man getting into fearful predicaments in them; and all in a poetical and naive fashion.”90
87. See the end of the ﬁrst annotation for sel. 51, p. 454, for more details about the origins of
Peirce’s Thessalian tale.
88. “Karolos,” the Greek equivalent of “Charles,” and “Kalerges” taken from the famed Greek
military leader, Demitrius Kalergis (1803–1867), who played the leading role in the “Bloodless
Revolution” of 1843 that led to the adoption of the Greek constitution the following year and
Greece’s transition from an absolute to a constitutional monarchy. Kalergis was granted the title
“Great Citizen of Greece” for his wisdom and leadership in the bloodless Revolution (The Mirror
of Literature, Amusement, and Instruction, vol. 1, 1847, pp. 45–49).
89. The two versions of Peirce’s revised preface are reproduced on pp. 453–54.
90. Later Peirce would rename his story “Embroidered Thessaly.” See the lengthy textual
headnote for sel. 51, pp. 655–63, for the complicated story of its composition and development.
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On that same ﬁrst day of April, the second article of Peirce’s metaphysical
series, “The Doctrine of Necessity Examined” (sel. 24, discussed earlier),
appeared in the Monist. Peirce had been waiting for his article on necessity to
appear; he wrote to Carus on 3 April inquiring if the new issue was out and
requesting six copies. He told Carus that he would soon send a third article.
Peirce had begun some preliminary work for his next two Monist articles,
which he thought of as his papers on mind (sels. 27 and 29), and over the coming weeks he would catch up on current debates on various related topics
including the molecular theory of protoplasm, theories of time, and theories of
inﬁnity and continuity. For months, Peirce had been casting about for ﬁnancial
opportunities and living a life of interruptions. April would be a month of more
focused reﬂection and concentration, and only two things would occupy him,
his “Tale of Thessaly” and his next Monist articles.
While his Thessalian story was in Gilder’s hands, Peirce kept working to
improve the story line. It is surprising that he had taken up this complicated
writing project at this time in his life since it was a new genre for him and his
chance of reaping signiﬁcant returns could not have been good. It is true that
Peirce thought his story would make a compelling popular lecture and he had
great conﬁdence in his skill as an orator. Yet given the sheer length of the story
and the considerable historical, geographical, and linguistic research necessary to give his tale a cachet of genuineness, he must have known that the
effort spent on the tale could have been devoted to more lucrative writing in
one of his areas of expertise. All things considered, it seems unlikely that monetary return was Peirce’s deepest motive. What was it, then? In part, it was the
newness of it, as he told Gilder: “[It is my] ﬁrst attempt in the line of writing
except scientiﬁc and philosophical discussion, and therefore it is important
and exciting to me.” Fourteen years later, he explained to Lady Welby that the
story had been “an experiment to test a certain psychological theory of mine. . . .
What I aimed at was to reproduce the psychical effect of a peculiar atmosphere,
91
both meteorological and social.” But one senses that there was a sentimental
factor motivating Peirce to dwell on this romantic and valiant episode in his
life, a time of vibrancy and conﬁdence. Peirce’s life in April 1892 was on the
brink of ruin and it must have been consoling to remember back to such a time
and to compose the story, embroidered though it was, of the young man he had
been.
Peirce’s philosophical energies in April were focused on the next two
papers for his Monist series (sels. 27 and 29). Though writing for the Monist to
make money, he was engaged in some of the most profound philosophical
ruminations of his life. It is not certain precisely when the surviving working
papers for “The Law of Mind” were composed, but selections 25 and 26 surely
represent the early work on “The Law of Mind” that he told Carus he would
91. From a letter Peirce wrote to Lady Welby on 9 March 1906 but the letter appears not to
have been sent.
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soon be sending. These selections, and some pages entitled “A Molecular Theory of Protoplasm,” preliminary to “Man’s Glassy Essence” (sel. 29), are products of Peirce’s April cogitations.
In “The Law of Mind [Early Try]” (sel. 25), Peirce reveals a stronger religious cast than ever before expressed:
I propose next to show, by the study of the soul, that, if my previous conclusions are
accepted, we shall be naturally led to the belief that the universe is governed by a father,
with whom we can be in real relations of communion, and who may be expected to listen to prayer, and answer it. In short, necessitarianism once out of the way, which puts
nature under the rule of blind and inexorable law, that leaves no room for any other
inﬂuence, we ﬁnd no other serious objection to a return to the principle of Christianity.

It was to be expected, perhaps, that in writing for the Monist, a journal devoted
to the reconciliation of science and religion, Peirce would bring religion into
his work more than he might have under other circumstances; but whatever the
motivation, it seems clear that Peirce was becoming increasingly interested in
92
questions bearing on religion. Peirce continued with a sketch of an argument
he would develop much more fully in sel. 27. The “study of the soul” was
really to be an attempt to formulate the core principle of mental action. Agreeing with James that ideas are not discrete, Peirce emphasized the irreducible
tendency for ideas to “spread” and to “affect” other ideas standing to them in a
relation of “continuous affectibility.” Transplanting such an organic metaphor
into the realm of the psychical, the logical, and the metaphysical was a crucial
move announcing a vast research program, for Peirce would have eventually to
elucidate such conceptions as ﬁnal (tendential) causation, continuity, logical
connectivity, association, and generalization. Important, too, was the insight
that there was but one law of mind to be ferreted out, one essential principle
common to all ideas whatsoever and so powerful that it was the key to everything else that ideas could be or do: their active relationality. When Peirce
states that “ideas tend towards uniformity,” it is to indicate not that they tend to
lose their distinctness but that they tend to “interpenetrate one another and
become more and more mingled, welded, and generalized.” It is precisely
because ideas do not have deﬁnite boundaries that they are growing toward
greater determination. This is why the law of mind “essentially involves time,”
not neutral time but ﬂowing time, a ﬂow with a direction that “no complication
or specialization of physical law can possibly impart,” but which stems from
the fact that “the relation of a state of thought to another which it draws with it
is a transitive relation, like the copula of logic.” This suggests that the active
relationality of ideas is akin to their predicability in the widest sense. It also
follows that psychical law cannot result from physical law. And when Peirce
says that “all that psychical law does is to regulate the formation of habits,” he
92. See the ﬁrst annotation for sel. 25, pp. 389–90, for a similar quotation from an alternative
draft.
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implies that it is within the process of live generalization that that law exercises its irreversible power.
Peirce tried a number of approaches for his third Monist article before set93
tling on the strategy taken in sel. 27. In “The Law of Mind [Excursus on the
Idea of Time]” (sel. 26—a capital complement to sel. 27), Peirce sought to
clarify his theory of time in view of its centrality for his theory of mind—the
temporal irreversibility of psychical processes fundamentally distinguishes
them from physical processes. Peirce’s key idea was that “the properties of
time” could “be conveniently stated” as four properties of instants—directionality, transitivity, inﬁnite divisibility, and continuity: (1) “Of two different
instants, the one is previous to the other, the latter subsequent to the former;
and no instant is both previous and subsequent to the same instant.” (2) “This
general temporal relation is a transitive one.” (3) “If one instant is previous to
another, there is a continuously inﬁnite series of instants, subsequent to the
former and previous to the latter.” (4) “Given any three instants, A, B, C, there
is a fourth instant D as much previous or subsequent to C as B is to A.” In
working out his third condition, ﬁrst expressed more simply as “time is inﬁnitely divisible,” Peirce noted that inﬁnite divisibility was often confounded
with continuity but that Cantor had refuted that idea. Peirce made some comparisons between his views on multitudes (collections, or sets) and continuity
and those of Cantor, insisting in particular on a distinction he had made as
early as 1881 between ﬁnite and inﬁnite collections (W4, sel. 38): Fermatian
inference (mathematical induction) is applicable to ﬁnite collections but not to
inﬁnite ones. Claiming that the number of points on a line “however short” is
“continuously inﬁnite,” he added that a “continuously inﬁnite multitude” is the
greatest inﬁnity that can be “present” to us in a mathematical construction. By
contrast, there may be an incomparably greater continuum of an inﬁnite number of dimensions, but it would not be one that could be exhibited in a con94
struction. Peirce concluded his discussion by deﬁning time as a “hyperbolic”
continuum in which “the inﬁnitely past and the inﬁnitely future are distinct
and do not coincide,” which he believed “accords with our natural idea of
time.”
On 17 April, Harvard student Justus Pearl Shefﬁeld invited Peirce to speak
to the Graduate Philosophical Club: “We have all been very anxious to hear
you, on any topic that you might be pleased to select: all the more anxious in
that your paper would in all likelihood be to Harvard men ‘the other side.’”
Peirce must have been pleased with this invitation and on May 21st he would
read his “Law of Mind” to the Philosophical Club, only three days before sub93. Five “intermediate attempts” between sel. 25 and Peirce’s earliest notes speciﬁcally for
sel. 27 are listed in the Chronological Catalog: 1892.50–54. The earliest notes for sel. 27 are dated
10 May (1892.64).
94. See the annotations for sel. 26, pp. 390–91, for more background information on the
development of Peirce’s views on time and for more on his views in comparison to those of Cantor.
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mitting it for publication. On Friday evening, 22 April, Peirce gave his premier
reading of his “Tale of Thessaly” to a select group at the Century Club and the
following month, mentioning the experience to Francis Russell, he said it had
been before “some of the very best judges of such things” and that “they were
much struck and delighted” with his story. Peirce said that the reading had
taken an hour and a half, but was “not at all tedious” (14 May 1892).
The strengthening religious motivation that revealed itself in the opening
paragraph of Peirce’s “The Law of Mind [Early Try] (sel. 25), was not the
result of an intellectual turn but was deeply personal, a consequence of
Peirce’s manifest experiences. The transformational power of the religious
feelings Peirce had begun to experience is revealed in the famous letter he
wrote on Sunday morning, 24 April 1892, to Rev. John Wesley Brown, Rector
of St. Thomas’s Episcopal Church on Fifth Avenue. It is not known whether
the letter was ever sent.
Dear & Reverend Sir:
I took the Holy Communion at St. Thomas’s this morning,—in fact, just now,—
under peculiar circumstances, which it seems proper to report.
For many years I have not taken the Communion and have seldom entered a church,
although I have always had a passionate love for the church and a complete faith that
the essence of christianity, whatever that might be, was Divine; but still I could not reconcile my notions of common sense and of evidence with the propositions of the creed,
and I found going to church made me sophistical and gave me an impulse to play fast
and loose with matters of intellectual integrity. Therefore, I gave it up; though it has
been the cause of many a bitter reﬂection. Many times I have tried to cipher out some
justiﬁcation for my return to the communion of the church; but I could not. Especially,
the last two nights I have lain awake thinking of the matter.
This morning after breakfast I felt I must go to church anyway. I wandered about,
not knowing where to ﬁnd a regular episcopal church, in which I was conﬁrmed; but I
ﬁnally came to St. Thomas. I had several times been in it on week days to look at the
95
chancel. I therefore saw nothing new to me. But this time,—I was not thinking of St.
Thomas and his doubts, either,—no sooner had I got into the church than I seemed to
receive the direct permission of the Master to come. Still, I said to myself, I must not go
to the communion without further reﬂection! I must go home & duly prepare myself
before I venture. But when the instant came, I found myself carried up to the altar rail,
almost without my own volition. I am perfectly sure that it was right. Anyway, I could
not help it.
I may mention as a reason why I do not offer to put my gratitude for the bounty
granted to me into some form of church work, that that which seemed to call me today
seemed to promise me that I should bear a cross like death for the Master’s sake, and he
would give me strength to bear it. I am sure that will happen. My part is to wait.
I have never before been mystical; but now I am. After giving myself time to reﬂect
upon the situation, I will call to see you.

95. The decorative art in the chancel at St. Thomas’s included works by John La Farge, an
acquaintance of Peirce’s.
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Yours very truly
C. S. Peirce
It does not seem to me that it would be wise to make the circumstances known; but I
conceive it my duty to report them to you.
I am a man of 52, and married.

This letter is sometimes taken as sufﬁcient evidence for the conclusion that
Peirce had undergone a religious conversion on 24 April 1892 after undergoing
96
a profound mystical experience. One must be cautious, however, in drawing
conclusions based on this letter, coming as it did, at a time when Peirce was
feeling much stress and an increasing sense of helplessness. What Peirce
meant by “mystical” is also open to question. Presumably he meant what is
found in the Century Dictionary under “mystical theology” (not one of
Peirce’s deﬁnitions, however): “the knowledge of God or of divine things,
derived not from observation or from argument, but wholly from spiritual
experience, and not discriminated or tested by the reason.” But it should be
noted that in his 1878 article, “The Order of Nature,” the paper Peirce pointed
to as the ancestor of his Monist metaphysical series, he wrote that by “mystical
theories” he meant “all those which have no possibility of being mechanically
explained” (W3: 321). In any case, it is clear that Peirce was undergoing a profound change, a conversion of some kind, that he might have felt most directly
and pointedly at St. Thomas’s on the morning of 24 April.
Peirce’s state of mind at this time is further revealed in a letter he wrote to
Carus offering to write an article for the Open Court on the positive value of
97
unusual personal experience:
Dear Sir:
I think I could write an acceptable article or even two for the Open Court on the following materials[:]
1. Personal experience has a positive value always. This is greater the more unusual
the experience. That which I have to report seems worth mention.
(A) Of late years I have suffered extreme adversity & afﬂiction, being
(B) In the somewhat unusual situation of a student of philosophy, laboratorybred, who holds on essentially to the creed & communion of the church.
(C) Now, the facts which seem worth reporting are 1st, what kind of reﬂections I
nd
have found really consoling, 2 , how the different literary works addressed to those in
such circumstances sound.
2. Of course, it is nothing but the experience of a single individual; still, it is out of
individual experiences that general experience is built. But I wish to say clearly that a
single case can have, until veriﬁed & supported by others, no importance at all. Still, I
96. The letter is in RL 482: 12–13. See Joseph Brent’s discussion of this episode in the second
(1998) edition of his Charles Sanders Peirce: A Life, pp. 209–212. Also Henry C. Johnson, Jr.,
“Charles Sanders Peirce and the Book of Common Prayer: Elocution and the Feigning of Piety” in
Transactions of the Charles S. Peirce Society 42.4 (2006): 552–73, esp. 562–64.
97. This letter draft is undated but is thought to have been written around the end of April. It is
not known if a ﬁnished letter was sent.
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write as a means of collecting other testimony.
st
Under the 1 head, my experience would, if generally borne out by others, go to
support the law of continuity. For ﬁrst, I ﬁnd, ideas about heaven of very little or no support, evidently because that life is completely cut off from this. Myself in a life the
whole aim, motives, means, problems, of which radically differ from those of this life,
does not seem to come within my special interests.
Second, I have found immense help from certain other reﬂections. Such as this. “If,”
I would say to myself, “by voluntarily enduring what I am forced to bear I could further
certain objects I had at heart, would I not do so and more? And if I could comprehend
the purposes of God, would I not give an absolute preference to these purposes over the
objects I actually have at heart,—which indeed I only now prefer as being as near as I
can make out the objects it is God’s will I should pursue? Since then God is doubtless
using me, so far as I can be of use, to promote his own purposes[, why] should I not be
content?
Why should I not feel particularly honored that I have been selected to undergo all
this agony?

Peirce’s reﬂections on the agony and aim of his life seem to have instilled in
him a new point of view, one that would receive clearer expression in his forthcoming articles for the Monist, especially the ﬁnal two (sels. 29 and 30). And
one cannot but sense that his conception that general experience is built out of
individual experiences is attuned to his notion that it is by spreading that ideas
get generalized.
As April drew to a close, Peirce’s inward focus seemed to yield to the need
to more quickly alleviate the dire straits he and Juliette were suffering. He
resumed his writing for the Nation and his efforts to place articles in other publications. But he did not devote his time exclusively to writing for pay. The
leading story in the New York Evening World on 4 May was about a murder
committed by a sixteen-year old boy, Robert Alden Fales. The murder was
gruesome and the Fales boy was unrepentant, but Peirce was struck by the fact
that though criminal behavior seemed to run in the boy’s family, he had a loving mother who had done all she could to protect him from “the danger of contamination.” Pressure was building to execute the boy and Peirce did not see
the point of it and especially felt sympathy for the boy’s mother. He wrote a
letter to the editor of the Independent questioning why we punish criminals
and outlining a case against it based on Christian, scientiﬁc, and economic
principles (sel. 52). Peirce urged that “the facts of science” should be recognized, “disagreeable as they may be to [the] blood-thirsty and politico-economical heart,” and that society should accept that “the criminal is a man of
diseased mind.” Criminals should be put in asylums, treated respectfully, and
rehabilitated if possible, but they should not be allowed to breed. “I do not
believe in punishments, unless it be in summary inﬂictions of bodily pain
springing from natural indignation. But as for the slow tortures we inﬂict upon
criminals, if that be the outcome of ideas of right and wrong, I think ideas of
right and wrong were better given up. I notice those ideas have might[y] little
inﬂuence in deterring men from evil; they serve chieﬂy to steel our hearts
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against other offenders.” Peirce signed his letter “Outsider,” the pseudonym he
had used in 1890 when he was feeling ostracized, and urged the editor to publish his letter: “I beg you will take it.” Peirce’s letter was not published.98
On 8 May, Peirce received a letter from Carus asking if he would assist
with a translation of Ernst Mach’s Der Geschichte der Mechanik that was
underway at the Open Court: “Although the translation is made with great care
I should nevertheless like someone who is an authority in this province or as
learned in similar ﬁelds of investigation to look over the proof sheets before
they go to press.” Peirce accepted Carus’s offer at once and in the ensuing
months he would devote a great deal of effort to helping with the translation,
even rewriting an entire section in the chapter on units and measures because
Mach’s original was not applicable to the United States and, besides, was
“slightly out of date.”99 Peirce assured Carus that he was working on his next
two articles for the Monist and expected them to be “the most valuable things I
have done,” and he took the opportunity to offer to come to Chicago for a reading of his Thessalian story if he could be assured of an audience large enough
to pay expenses: “I should like to go and read it there, and so have an opportunity of meeting you.”
Carus also wanted to meet Peirce so he asked Francis Russell to arrange for
a reading in Chicago. But when Russell wrote to Peirce on 10 May asking for
details, he concluded his letter with the question: “Why don’t you come here
and be a Professor in our new Chicago University where they are paying
$7000 per year?”100 Peirce was instantly interested and he replied on the 14th
that “The idea of a professorship in Chicago is new to me, but I confess rather
pleasing. I have always felt that Chicago was the real American city.” This was
an opportunity Peirce was anxious to pursue. He wrote to Russell again on the
17th:
I have been reﬂecting upon your suggestion that I should go to Chicago and become
professor there. It seems to be the thing for me to do, provided they call me. During
many years, I felt that for my peculiar powers the world had no use. Hence, I only threw
off pieces here and there, and my deeper studies in logic remain today unpublished, and
nobody dreams of the things I have found out. But during the last year or two, I have
been getting more and more impressed with a prevision of the miserable consequences
which must ensue from the prevalent necessitarian conception of the universe. It makes
98. See the textual headnote for sel. 52, pp. 670–72, for a more complete account of the Fales
case. Peirce’s views on punishing criminals were developed further in “Dmesis,” an article he published in the Open Court in September 1892. It will be published in W9.
99. Peirce worked closely with Open Court translator Thomas J. McCormack. Writing to the
latter on 5 July, Peirce made clear his views on translating: “Now let us not treat Dr Mach’s book
as if it were a Bible; but just ﬁnd out what he means to say & express that.” Work on the translation
continued into May 1893 and The Science of Mechanics was published a few weeks later. The section on “Mechanical Units in Use in the United States and Great Britain” will be published in W9,
the introduction to which will discuss Peirce’s work on the translation more fully.
100. The University of Chicago was established in 1891 with the support of John D. Rockefeller. William Rainey Harper was appointed as its ﬁrst president on 1 July 1891.
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God a limited monarch or roi fainéant, acting under law so blind and inexorable as to
leave no room for any acts of paternal love, or any listening & answering of prayer.
Now whoever will follow out with me the higher logic of relations will see as clearly
and as evidently as can be the baselessness of the materialistic-necessitarian fabric. Nor
can his eyes fail to be opened to the fearful abyss into which that machine-made doctrine is precipitating society. A return to christian principles, to which a knowledge of
my discoveries would lead, is the sole way of salvation. Accordingly, I now feel that if a
way is shown to me to teach logic, it is my sacred duty to pursue it.

Peirce decided to cancel plans for the Chicago reading of his “Tale”: “I fear the
telling of emotional stories is hardly compatible with the self-abnegation and
exclusive devotion to the cause of sound learning and education to which a
man who proposes to become a professor must surrender himself.” Peirce
noted that he was about to leave for Cambridge and would be there until further notice. Russell replied on the 19th with information about the Chicago
position and with some suggestions for pursuing it. Cambridge, Russell
thought, was a good place to ﬁnd the support Peirce would need. George Herbert Palmer, from Harvard’s philosophy department, had been recruited by
President William R. Harper for the Chicago position but eventually declined:
“so he ought to know about the avenues towards such a place.” President
Harper was, of course, “the Great Mogul in all the appointments,” so Russell
advised Peirce to arrange for inﬂuential friends to write to Harper on his
behalf.
Meanwhile, as he told Carus around 11 May, Peirce was “suffering torments” with his two articles “on the nature of mind,” in part probably because
he had not fully ﬁgured out how to disentangle them. He was busy developing
the molecular theory of protoplasm he had begun working up in April and
managed, in mid-May, to sketch out the molecular theory that he would use to
make his case for a new conception of mind (sel. 28). Peirce began by noting
that the “problem is to elucidate the relation between the physical aspect of a
substance and its psychical aspect.” He argued that nerve-cells do not seem to
do much “mechanical work” but that “the phenomenon of taking habits” is
“strongly predominant” in nerve action, so it is necessary to consider how habits can form. Peirce suggested that the capacity to feel is crucial to habit-taking
and that the molecular theory of protoplasm has to account for feeling. This
would be elaborated in the ﬁnished form of “Man’s Glassy Essence” (sel. 29).
The Nation carried three brief book notices in Peirce’s hand in May: on the
12th, Frank N. Cole’s translation of Eugene Netto’s Theory of Substitutions—
an improvement over the German original—and Joseph Edwards’s Elementary Treatise on the Differential Calculus; on the 19th, a highly critical oneparagraph notice of Robert Grimshaw’s Record of Scientiﬁc Progress for the
Year 1891—blind to real scientiﬁc progress, especially in astronomy; and a
somewhat longer review of W. W. Rouse Ball’s Mathematical Recreations,
appearing also on 12 May. Peirce’s notice of Ball was not one an author would
have hoped for: an entertaining book with “as good a notion of a fourth dimen-
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sion . . . as could be acquired without serious study,” but scrappy throughout,
with a bad sketch of non-Euclidean geometry and with the results of Klein and
Riemann misstated.
Peirce travelled to Cambridge around 17 May and stayed for about a week.
He spoke at the Philosophical Club on the 21st and a day or two later he gave
what William James described as “a godlike talk at Royce’s.” Much of what
we know about the Philosophical Club talk comes from Frank Abbot’s diary.
He recorded that some twenty graduates and friends, including Peirce’s
brother Jem, attended the talk on synechism, Peirce’s “new system of philosophy.” The paper Peirce read was his “Law of Mind” (sel. 27), which he was
about to submit to the Monist. Royce was probably also at the Philosophical
Club talk, possibly occasioning a little tension in light of the recent battle
between him and Abbot. James did not see Peirce at all because he was too
occupied with preparations to depart on the 25th for a ﬁfteen-month trip to
Europe with his family. James sent a note to Peirce probably on the 23rd: “It
has been a great chagrin to me to have you here all this time without meeting or
hearing you. I especially wanted to hear you on Continuity, and I hear of a godlike talk at Royce’s. But Continuity will appear in Monist. Talks can never
come again!!” James added a friendly remark about Peirce’s recent paper “The
Doctrine of Necessity Examined”: “I meant to write you long ago to say how I
enjoyed your last paper in the Monist. I believe in that sort of thing myself, but
even if I didn’t it would be a blessed piece of radicalism.”
It is unclear what the “godlike talk” was that James had heard about. Peirce
may have given a talk at Royce’s home or lectured in Royce’s seminar, “several séances” of which had been devoted to a discussion of Peirce’s “Doctrine
of Necessity” prior to his visit, as Peirce wrote to Carus on 24 May, adding that
101
Royce intended to attack the paper in the Philosophical Review. But one of
Royce’s students, Dickinson S. Miller (1868–1963), reminiscing about
Peirce’s Cambridge visit many years later, told Max Fisch that he and Shefﬁeld had been allowed to attend silently a long informal conversation between
Peirce and Royce in Royce’s study, and this might have been all that the “talk”
102
amounted to. While in Cambridge, Peirce probably followed Francis Russell’s suggestion to rally support for his candidacy for the University of Chi101. Royce’s “attack” did not appear in the Philosophical Review. He pronounced against
Peirce’s tychism in a paper read to the Philosophical Club at Brown University on 23 May 1895.
The paper was later expanded into chapter 8 of his Studies of Good and Evil (Appleton, 1898),
where Royce says on p. 237: “I do not myself accept this notion that the laws of phenomenal
nature, where they are genuinely objective laws, and not relatively superﬁcial human generalizations, are the evolutionary product of any such cosmical process of acquiring habits, as Mr. Peirce
has so ingeniously supposed in his hypothesis of ‘Tychism’.”
102. From notes typed up by Max H. Fisch after an interview with Miller on 6 May 1960.
Miller could not remember anything about the conversation except that Royce was making “continuous utterances,” suggesting that he had the lion’s share of that conversation, and that Peirce
would interrupt from time to time beginning with a polite “Pardon me.” Still, the thrill of the experience may have made Miller speak about it in high terms to James, his favorite professor.
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cago philosophy professorship, and he may have tried to learn more about it
from Palmer. With his note mentioned above, James enclosed “a scrap for
Harper which you can send with your other ‘credentials,’” and promised to
write to Harper from the steamer. Carus also wrote to recommend Peirce to
Harper, and others must have as well. But when Palmer learned that James had
written, he wrote to Harper to warn him about Peirce: “I am astonished at
James’s recommendation of Peirce. Of course my impressions may be erroneous, and I have no personal acquaintance with Peirce. I know, too, very well
his eminence as a logician. But from so many sources I have heard of his broken and dissolute character that I should advise you to make most careful
inquiries before engaging him. I am sure it is suspicions of this sort which have
prevented his appointment here, and I suppose the same causes procured his
103
dismissal from Johns Hopkins.” Palmer’s letter took Peirce out of the running.
With his 24 May letter to Carus Peirce had enclosed “The Law of Mind”
(sel. 27). This article plays a crucial role in his Monist series since it is an
examination of the general law of mental action, which was claimed by Peirce
to be fundamentally distinct from mechanical action. Peirce’s main objective
in “The Law of Mind” was to argue for the importance of continuity for mental
operations and to examine the law of mind guided by a mathematically
informed understanding of continuity. Peirce’s ideas about the “prime importance” of continuity for understanding mental processes, and for philosophy in
general, were brought together in the theory or doctrine he called “synechism.”
About a year later, Peirce wrote an article for the Open Court, “Immortality in
the Light of Synechism” (W9, sel. 54), in which he stated, concisely, that he
“proposed to make synechism mean the tendency to regard everything as continuous.” Peirce said that this third Monist paper was “intended chieﬂy to show
what synechism is, and what it leads to,” and he connected his work for the
Monist to his 1868–69 Cognition Series (W2, sels. 21–23) where his study of
mind was explicitly based on semiotic principles.
Peirce’s key challenge is to explain what makes mental or psychical processes fundamentally irreversible, in contradistinction to physical processes,
which, when they are irreversible, are so only in a statistical sense owing to
their inherent complexity (such as with the behavior of gases). As seen before,
Peirce hypothesizes that the general law of mental action is that “ideas tend to
spread continuously and to affect certain others which stand to them in a peculiar relation of affectibility.” In spreading, ideas lose intensity as they gain generality. Ideas must not be supposed to be ﬂeeting events in consciousness that
come and go abruptly but, rather, to be states of consciousness occupying
inﬁnitesimal intervals of time. In this inﬁnitesimal interval “we directly perceive the temporal sequence” and are thus able to immediately perceive rela103. Darnell Rucker, The Chicago Pragmatists (Minneapolis: University of Minnesota Press,
1969), p. 10.
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tions between emerging and passing, but temporally overlapping, ideas. “We
are thus brought to the conclusion that the present is connected with the past
by a series of real inﬁnitesimal steps.” Through inference, or mediate perception, a train of thought can be built up and comprehended.
The “peculiar relation of affectibility” is what gives the movement of
thought (and mental time) its forward direction. Ideas can only be affected by
ideas that have preceded them, not by ideas yet to come: “The present is
affectible by the past, but not by the future,” but the present affects the future.
Affectibility is a non-associative transitive relation like the copula of Peirce’s
algebra of logic, a point stressed in the earlier versions of “The Law of Mind”
(sels. 25 and 26). According to Peirce, we “encounter three elements” in considering how ideas affect other ideas: their intrinsic qualities as feelings, their
energy, and “the tendency of an idea to bring along other ideas with it.” As
ideas spread, their intrinsic quality remains “nearly unchanged,” but their
energy dissipates quickly while their tendency to affect other ideas increases.
As more and more ideas are affected they become “welded together in association,” which results in a general idea. The feeling associated with a general
idea is that of “a vague possibility of more than is present.”
Peirce says that the law of mind follows the forms of logic. By the “hypothetical process” (abduction), sensations somehow “suggest” general ideas; by
induction, habits become established (“a number of sensations followed by
one reaction become united under one general idea followed by the same reaction”); and by deduction, the mind functions under the domination of habit (by
“calling out certain reactions on certain occasions”). But a telling difference
between the law of mind and physical law is that the mental law is not “rigid”
and allows for some spontaneity in mental action: “the uncertainty of the mental law is no mere defect of it, but is . . . of its essence.” If the law of mind acted
with the rigidity of physical law, intellectual life would come to “a speedy
close.”
Peirce’s introduction of inﬁnitesimals into his philosophy of mind required
support from mathematics. Peirce held that the “spread-out” feeling in a
moment of consciousness was not just “consciousness continuous in a subjective sense” but was “ipso facto continuous.” Peirce devoted a lengthy section
of “The Law of Mind” to his philosophy of continuity and inﬁnity to provide
the formal basis for his theory of mind. One can see how Peirce’s distinction
between instants and moments of consciousness is elucidated, and justiﬁed, by
his distinction between mere (dimensionless) points on a line and the “thick”
(inﬁnitesimal) points he employs to construct his theory of real continuity—
especially as his theory will be developed in his 1898 Cambridge Conference
Lectures. Peirce supposed that it was the spreading of inﬁnitesimal feelings
through continuous space, by means of their overlapping and welding, that
could explain how “communities of feeling” arise and how communication is
possible.
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In a section on personality, near the end of “The Law of Mind,” Peirce
argues that “personality is some kind of coördination or connection of ideas”
and that a “personality, like any general idea, is not a thing to be apprehended
in an instant.” Personality, as something really continuous, is a welding of
inﬁnitesimal moments, like any general idea, and not a concatenation of
instants of “immediate self-consciousness.” Peirce claims that there is a “teleological harmony” in coordinated ideas and that “in the case of personality this
teleology is more than a mere purposive pursuit of a predeterminate end; it is a
developmental teleology. . . . A general idea, living and conscious now, it is
already determinative of acts in the future to an extent to which it is not now
conscious.” This account of personality explains the continuity of feeling and
consciousness that is generally supposed to attach to personal identity but
Peirce’s old semiotic account from his 1868 Journal of Speculative Philosophy
papers may provide a clearer sense of the role of the other (the interpreter) in
the development of a personality.
Peirce concludes by arguing that the synechistic philosophy “is forced to
accept the doctrine of a personal God” and, moreover, that “we must have a
direct perception of that person and indeed be in personal communication with
him.” How, then, can God’s existence be doubted? This may have been the
beginning of the line of thought that would lead to Peirce’s “Neglected Argument for the Reality of God” sixteen years later.
Back in New York after his Cambridge visit, Peirce quickly resumed his
“academic journalism” for the Nation. Toward the end of May, he reviewed
Arabella Buckley’s Moral Teachings of Science (sel. 53). The subject of Buckley’s book, though not the book itself, struck a chord with Peirce. One thing
that science teaches is “perfect fairness and moral indifference as to the outcome of any inquiry.” Truth may well be pursued by the same inquirer in the
church and in the laboratory, but both pursuits are radically different in their
objects and methods of study. Fairness and honesty require that each approach
exclude the other’s point of view. Should any conﬂict arise, the scientist would
reason that the inquiry was still in progress on either side, the regulative hope
being “that there is an ultimate resting-place which will be satisfactory from
both points of view.” Another important “teaching of science” is the need for
perfect candor in recognizing facts, “without trying to explain away real difﬁculties so as to make out a decided conclusion”: this “is the very ﬁrst point of
scientiﬁc morals.” Unlike the practice of law, with its “rules for excluding certain kinds of testimony,” science must exclude nothing: “It must let instincts
and superstitions have their say, unchecked, and listen to them; and then it
must let scientiﬁc observation have its say, equally unchecked. Science will
erect a theory which shall do full justice to both orders of facts, if it can.”
But these are more the teachings of “scientiﬁc logic” than the “moral teachings” that concerned Buckley, who meant to derive moral and spiritual beliefs
compatible with science. Only “airy optimism” could suppose such beliefs to
be necessarily sound, Peirce objected. As a historical process of progressive
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discovery, science “is essentially incomplete” and fundamentally incapable of
expressing anything about “eternal verities” or “teaching spiritual things.”
Besides, Peirce remarked grimly, moral teachings derived from science are “in
the main distinctly anti-Christian.” Science follows the mechanical philosophy
which leaves no room for ﬁnal causes and reduces “God to the condition of a
limited monarch, acting under laws which leave no room for personal favors.”
One can see how the thought Peirce was devoting to his Monist papers was
ﬂowing over into his more “popular” writings.
Following a brief spat Peirce had with Carus at the end of May over misgivings regarding Carus’s negative attitude toward Peirce’s philosophical views,
Peirce wrote to Carus on 3 June to clarify his concerns:
As for the ﬂags and parties in philosophy, I think it is 10 to 1 we are all in the wrong. We
should therefore exercise the utmost toleration. Besides philosophy has little practical
value. It is a poor thing to base religion or conduct or politics or business of any kind
on. . . . And I for one am not at all disposed to risk any skin upon it [the dictates of philosophy] or make a party to advocate any particular variety of philosophy. When I enter
a philosophical disputation it is in the hopes that I and the audience will learn something, not at all to cause the triumph of any doctrine. In fact, when philosophy becomes
partisan, it may be sophy but it ceases to be philosophy. . . . The scientist, like the philosopher, does not busy himself with vindicating doctrines but in searching out truth.
He is a student, not a party-leader. . . . I as a philosopher have no more to do with the
cause of religion than the chemist has. I am just pegging away at my studies and giving
the results to the world, without any ulterior purpose. I want to publish them in a journal
which does not care a straw what the results may be, or what cause they forward or
injure.

In mid June, Peirce wrote for the Nation a review of William Ridgeway’s
Origin of Metallic Currency (sel. 54). As a member of the National Academy
of Sciences Committee on Weights, Measures, and Coinage, and once in
charge of the U.S. Ofﬁce of Weights and Measures (in 1884–85), Peirce was
clearly an expert on the book’s subject-matter. His review provided a brief but
compelling critique of the history of standards and ﬁnished with restrained
praise for Ridgeway, who, despite being “old school”—“he attaches more
importance to documents than to monuments”—had admittedly managed to
produce a “strong work.”
Earlier in the month, on 9 June, pressed for money, Peirce had asked Carus
for immediate payment for “The Law of Mind” and for an advance for his next
article (sel. 29): “A succession of misfortunes in the last year has put me for the
time being into great straits ﬁnancially. I am on the point of placing two inventions each for a very large sum, but negotiations are slow, and it is essential
that I should keep up appearances. Consequently, a few hundred dollars now
will be worth to me many thousand a little later.” The next day Carus sent a
check for $200 for “The Law of Mind” and on the 16th he advanced $100 for
“Man’s Glassy Essence.”
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One of the inventions Peirce was referring to was his improvement of a new
bleaching process.104 In June, Peirce was brought into an investment scheme,
headed by Wall Street promoter Thomas J. Montgomery, formed to proﬁt from
the efﬁciencies of a new electrolytic bleaching process recently patented by
the inventor, Albert E. Woolf. Woolf, who lived in New York and was apparently aware of Peirce’s expertise as a chemical engineer, had invited him to
examine his bleaching process. Peirce’s examination and suggestions led
Montgomery to engage Peirce to thoroughly analyze the Woolf process and
prepare a report on its chemistry, and on possible improvements, for the investors. Montgomery agreed to pay Peirce $500 for the analysis and report and
offered him $100,000 in stock for signiﬁcant improvements to the process
(there is some indication that Peirce expected even higher fees and yields).
Peirce spent a great deal of time analyzing the Woolf process for bleaching by
electrolysis and succeeded in discovering patentable improvements that would
make the process more efﬁcient and more effective (doubling its “intrinsic
105
economy”). Peirce’s improvements included a new chemical action “hitherto unknown to science,” a new “cyclical process” that preserved the effectiveness of the bleaching solution, a new procedure for handling the bleaching
solution in relation to the electrodes in the decomposing tank, and a new alternating process of repeatedly bleaching in an acid solution and cleansing in an
alkaline solution that could yield marked efﬁciencies. Peirce reported these
ﬁndings in detail to Montgomery on 6 July and recommended that the latter
waste no time in applying for patents: “Woolf’s patents in my opinion are of no
great market value, because there is nothing new in his process except making
the solution alkaline. But the invention here described is certainly new in its
ﬁrst claim, and I believe in all; and it cannot be superseded.” Peirce’s innovations were not only relevant for the bleaching process but had relevance for the
electrolytic treatment of solutions more generally.
Peirce believed he had succeeded in ﬁnding a way out of his ﬁnancial hardship. But near the end of July, when Montgomery gave Peirce a check for
$500, it was returned for inadequate funds. Peirce’s brother, Herbert, who was
somehow involved in this scheme and was more familiar with the business
world, intervened to help resolve what he assumed was an inadvertent mix-up.
If the problem could not be resolved, however, Herbert was sure they could
ﬁnd someone who would pay more for Peirce’s report: “In fact it is a pity to
see so much sold for so little” (31 July). But Peirce became impatient and
made some unwise remarks in correspondence that turned Montgomery and
others in the investment group against him, forcing Herbert to abandon his
efforts. Regrettably for Peirce, he had not held back his report as Herbert had
recommended, and he never received a penny for his work or his ideas. This
104. What the second invention was is unclear. It might have been a process for distilling
wood-alcohol or a process for preventing scaling in locomotive boilers.
105. See various related manuscripts listed in the Chronological Catalog: 1892.78–80, 89, 96,
110–11.
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unfortunate episode would be alluded to in Peirce’s ﬁfth Monist paper, “Evolutionary Love,” where Montgomery made an appearance as Peirce’s “Master in
glomery.”106
Not long before the promise of the bleaching enterprise evaporated, Peirce
had written a note to Juliette listing his rather exaggerated expectations for
earnings from his 1892 ventures: Vanderbilt contract, $57,216.35;
Montgomery, $5,500.00; Woolf’s business, $106,018.14; Carus, $1,721.18;
Interest, $4, 567.75; for a total of $165,023.42. “Pretty well for hard times,”
Peirce concluded exuberantly. With the collapse of the bleaching scheme, his
hopes dissolved; it would be only his work for Carus that would pay, and his
Lowell lectures and work for the Nation, neither on his list. Financial hardship
again loomed before him.
107
“The Law of Mind” appeared as planned on the ﬁrst of July. Peirce must
have been pleased that a crucial part of his argument against mechanical philosophy was now before the intellectual public, and that he was on track with
the Monist for a continuation of his series in consecutive issues. The appearance of his article would not yield much-needed income, though, since he had
already been paid. Peirce turned to the ever dependable Garrison and picked
up two more books to review.
He ﬁrst took up Karl Pearson’s Grammar of Science (sel. 55, published on
7 July), a widely inﬂuential book whose second edition greatly inspired the
young Einstein ten years later. As Peirce saw him, Pearson was a compelling
archetype of the scientiﬁc nominalist carrying forth the Kantian agenda with
originality and gusto by applying it to contemporary scientiﬁc problems while
relying on an obsolete psychology, an uncritical logic, and an exploded metaphysics. Peirce could not but object to Pearson’s conceptualist account of science that entailed that laws of nature were the products of the perceptive
faculty, that Newton had not discovered the law of gravitation but had created
it, and that motion was “wholly relative.” Pearson saw concepts where he
should have seen percepts. Peirce’s criticism of Pearson’s nominalistic
account of reality as dependent on immediate sense-impressions (and thus on
an outdated theory of perception) was aimed at showing how any attempt at
denying the reality of generality ends up refuting itself. But Peirce acknowledged that Pearson’s book was “one of considerable power” and contained
“matter for salutary reﬂection for anybody who cares to think deeply.”
Peirce had cultivated an interest in elocution since his youth, even gaining
an early reputation for his mastery of oratory. His competence was such that,
toward the end of 1892 or a bit later, he would apply for a position to teach elocution at the Episcopal Church’s General Theological Seminary in New
108
York. So it is not surprising that he agreed to review Samuel Silas Curry’s
106. See annotation 188.39, pp. 411–12.
107. A lengthy summary extraction from Peirce’s “The Law of Mind” was published in the
Philosophical Review in September 1892, pp. 583–85.
108. See Henry C. Johnson’s paper referred to in note 96 above.
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Province of Expression (sel. 56, published on 14 July). Though admitting that
the work was “thoughtful and reﬁned,” he was disappointed that Curry had
“degraded” the art of eloquent delivery known as “elocution” to “an offensive
display of technique without soul or real art” that he called “expression.”
Curry’s criticisms of the methods of the four main “schools of delivery”—the
imitative, the mechanical, the impulsive, and the speculative—were not
entirely convincing, and Curry did not offer a clear substitute. In evaluating
rules of delivery, it was important to discuss their “truth and utility” independently of their “stupid, unreﬁned, and tasteless application.” Peirce observed
that an expert in elocution theory need not be a great orator. Indeed, “excessive
devotion to the theory of any art is somewhat unfavorable to its practice,” he
said, adding perhaps self-reﬂectively that this was true even in the principal
art, that of thinking.
Meanwhile, Peirce had been working on his Lowell lectures in his rare spare
time. By mid-year he was losing hope that he could ﬁnish by December, when
the course was scheduled. On 5 July, Peirce wrote to Augustus Lowell to tell him
he was in a great quandary; he did not want to cause any serious inconvenience
for Lowell but was afraid his lectures could not “be as good as they ought to
be.” Describing his impecunious state despite sustained efforts, Peirce dramatically suggested that, since “no man can do good work on the brink of starvation,” it might be in the “interest of the Lowell Institute and of its audiences” to
cancel his December engagement—but “I will go ahead and execute my contract, if desired, or ‘perish in the attempt’.” Lowell replied on the 8th that he
would be glad to advance part of the payment for the lectures: “let me know how
much you would require to secure the proper leisure for their preparation.”
Lowell assured Peirce that his lectures on the history of science would be a
credit to him and to the Institute, and that they “might afterwards be published
upon favorable terms.” Surely “it would be a mistake & misfortune if it were to
be given up.” Peirce was much relieved and asked for half his payment in
st
advance, “one fourth soon, and one fourth about October 1 ,” and he promised
to be ready in December. On 12 July, Lowell mailed Peirce a check for $450,
one fourth of what the Lowell Institute paid for a course of twelve lectures.
On 15 July, Peirce ﬁnally sent Carus the fourth article of his Monist series,
at ﬁrst entitled “Our Glassy Essence” but soon renamed, by an alteration to the
galley, “Man’s Glassy Essence.”109 This was the second of the two papers on
mind Peirce had begun working on in April—the companion to “The Law of
Mind.” He told Carus that the article was not as good as it should have been
“owing to preoccupations and anxieties” but that it still had “some value.” In
his “Notes” (sel. 28) for this second paper, Peirce had written that the “problem is to elucidate the relation between the physical aspect of a substance and
109. See the general headnote for sels. 28 and 29, pp. 594–96, for a detailed account of the
genesis of “Man’s Glassy Essence” and its relation to earlier writings. Peirce’s title, especially his
use of the word “glassy,” is discussed in the ﬁrst annotation for sel. 29, pp. 400–401.
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its psychical aspect.” In effect, he was aiming to contribute to the solution of
110
the mind-body problem, the crux of which, in his view, had to do with the
nature of habits and habit formation. “The Law of Mind” had concluded that
the growth of mind was a process of generalization, inﬁnitesimal feelings
welding together to become general ideas; yet the spreading and coordination
of feelings that results in a general idea works, somehow, through molecular
transformations and the dissipation of energy in a process that is essentially
mechanical. “Man’s Glassy Essence” was to explain the process of habit formation in physical organisms: how general ideas formed under the law of mind
can gain “the power of exciting reactions.”
Peirce’s ﬁrst step was to frame a general molecular theory of matter as a
basis for a molecular theory of protoplasm. He then reviewed the properties of
protoplasm that had to be accounted for (reaction to disturbances, nutrition and
growth, reproduction, and so on) and constructed a molecular theory of protoplasm accordingly. Assuming matter to be composed of molecules in swift
motion exerting signiﬁcant mutual attractions and repulsions, he hypothesized
that critical molecular changes occur because of dissociation or decomposition, when molecules “throw off” atoms or when they are “broken up” into
111
atoms or sub-atomic atomicules. Two especially important properties of
protoplasm are the capacity to take habits and to feel (in sum, to exercise all
the functions of mind). Peirce gave a complicated account of how repeated disturbances to complex molecules of protoplasm that result in derangements of
its atomic and sub-atomic parts and repeated restorations of equilibrium by the
exchange or replacement of similar but not necessarily exactly equivalent parts
(from nutrients or from neighboring molecules) can account for “the law of
habit.” This explanation of habit is “purely mechanical,” Peirce noted, so it
might be thought “unnecessary to suppose that habit-taking is a primordial
principle of the universe.” But this account of habit (as well as all cases of
actions apparently violating the law of energy) depends on “aggregations of
trillions of molecules in one and the same condition and neighborhood” which
Peirce believed couldn’t be accounted for by conservative forces: “let the
mechanical explanation be as perfect as it may, the state of things which it supposes presents evidence of a primordial habit-taking tendency.” Only “a principle of habit, itself due to the growth by habit of an inﬁnitesimal chance
tendency toward habit-taking,” can bridge “the chasm between the chancemedley of chaos and the cosmos of order and law.”
110. In 1890, in “Logic and Spiritualism” (W6, sel. 44, pp. 391–93), Peirce sketched out the
solution to the mind-body problem—which he referred to as “a rational account of the connection
of body and soul—that he would elaborate in “The Law of Mind” and “Man’s Glassy Essence.”
111. See note 84 above. The theory of atomicules was also treated by Ira Remsen in his Principles of Theoretical Chemistry with Special Reference to the Constitution of Chemical Compounds (Philadelphia: Lea Brothers & Co., 1892). Remsen was a professor of chemistry at Johns
Hopkins when Peirce and Sylvester were there; he attended Peirce’s 1884 lecture on “Design and
Chance.”
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It remained for Peirce to account for the property of feeling, for he believed
that all protoplasm is conscious to some degree. Could feeling also be accounted
for by a mechanical explanation of constituent molecular processes? Peirce
speculated that if protoplasm were synthesized in a laboratory out of its component chemical elements, which he assumed to be possible, it would be
“puerile and ultra-puerile” to refuse to admit that it would feel. Nevertheless, it
would be futile to try to account for its feeling by the three laws of mechanics:
“It can never be explained, unless we admit that physical events are but
degraded or undeveloped forms of psychical events.” Once this is granted,
Peirce could explain how the “breaking up of habit” in nerve-protoplasm,
given the considerable instability of protoplasm in general, leads to “fortuitous
departures from regularity . . . accompanied by an intensiﬁcation of feeling.”
Thus, Peirce said, the idealist “has no need to dread a mechanical theory of
life.” Chance-spontaneity, which engenders diversity, is always accompanied
by feeling, in fact “chance is but the outward aspect of that which within itself
is feeling.” The tendency to take habits, which strengthens by its own operation, increases uniformity, which reduces the intensity of feeling but doesn’t
eliminate it: “wherever actions take place under an established uniformity,
there so much feeling as there may be takes the mode of a sense of reaction.”
With this, Peirce concluded his account of “the relation between the psychical
and physical aspects of a substance,” the principal aim of “Man’s Glassy Essence.”
Peirce ﬁnished his paper by remarking that “it would be a mistake to conceive of the psychical and the physical aspects of matter as two aspects absolutely distinct. . . . [M]echanical laws are nothing but acquired habits, like all
the regularities of mind” and the “action of habit is nothing but generalization,
and generalization is nothing but the spreading of feelings.” A general idea,
according to Peirce, is “a certain modiﬁcation of consciousness which accompanies any regularity or general relation between chance actions.” There is a
“unity of the ego” in the consciousness of a general idea that is “quite analogous to a person.” Peirce pointed out that as early as 1868, in his Journal of
Speculative Philosophy paper, “Some Consequences of Four Incapacities”
(W2, sel. 22), he had claimed “that a person is nothing but a symbol involving
a general idea,” but he had been too nominalistic then to “see that every general idea has the uniﬁed living feeling of a person.” Peirce now believed that
what was necessary for personhood is a congeries of feelings—feelings that
are “in close enough connection to inﬂuence one another.” Based on this conception of personhood, Peirce put forward a theory of “corporate personality,”
the view that esprit de corps, national sentiment, and sympathy “are no mere
metaphors” and that churches and even corporations can have real personalities. This idea could be put to the test, he believed, by observing whether there
is “something like personal consciousness in bodies of men who are in intimate and intensely sympathetic communion.” Peirce noted that when some
“thirty thousand young people of the society for Christian Endeavor” gathered
in Madison Square Garden on 7 July 1892, “there seemed to me to be some
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mysterious diffusion of sweetness and light.”112 Peirce added that “if such a
fact is capable of being made out anywhere, it should be in the church.”
“Man’s Glassy Essence” appeared at the beginning of October in the third
volume of the Monist. On 7 October, Peirce sent in the ﬁfth and last article of
113
his cosmological series, “Evolutionary Love” (sel. 30). It was composed
while the U.S. was rapidly descending into a severe economic depression and
when labor unrest was escalating. Peirce’s personal ﬁnances were in terrible
shape and his career prospects were dismal. The bleaching project he had
hoped would solve his ﬁnancial problems was falling apart and he would soon
ﬁnd out that he had been swindled and would never see a penny of return for
his considerable efforts. He had been turned down for every university position
he had sought and the chance of university life seemed to have slipped from his
grasp. He had the Lowell lectures ahead of him and they would bring him an
additional $1350, certainly a great relief, but he would have to devote most of
his time in the coming weeks to their preparation and that would stop other initiatives. Peirce was working as diligently and intensely as he ever had but for
much less return, and on a job-by-job basis with no security for the future. And
yet, instead of simply losing faith in the institutions that were failing him or of
becoming cynical and dejected, Peirce had been undergoing a personal transformation all along that is reﬂected in “Evolutionary Love.”
This article, one of the most metaphorical in the Peirce corpus, adds a new
law to his account of the legal canon of the Universe. The law of love will take
its place alongside the mechanical laws and the law of mind. The love that
plays a role in the development of the cosmos is not the “exuberance-love” of
Eros, nor the “passionate-love” of Empedocles, but something closer to the
“cherishing-love” that John, the Ontological Gospeller, attributed to the
Supreme Being. From the message of 1 John 1:5, “that God is light, and in him
is no darkness at all,” together with the assurance of 1 John 4:8, that “God is
love,” Peirce concluded that just as darkness is the defect of light, so evil must
be the defect of love, and that God’s love must be great enough to embrace its
opposite. Henry James, Sr., a Swedenborgian, had expressed a similar position: “It is no doubt very tolerable ﬁnite or creaturely love to love one’s own in
another, to love another for his conformity to one’s self: but nothing can be in
more ﬂagrant contrast with the creative Love, all whose tenderness ex vi termini must be reserved only for what intrinsically is most bitterly hostile and
negative to itself.”114 This is true Christian love whose law is expressed in the
Golden Rule, which, on Peirce’s reading, is “Sacriﬁce your own perfection to
the perfectionment of your neighbor.” It is this Christian love, in some prime112. See annotation 183.7–8, p. 409.
113. “Man’s Glassy Essence” was published and “Evolutionary Love” was submitted several
weeks into the period covered by W9. “Evolutionary Love” would not appear in print until January
1893. The introduction to W9, whose chronological span starts in August 1892, will provide more
biographical and historical context for these selections.
114. See annotation 185.7–13, p. 411.
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val form, that somehow permeates the universe as the agent of development
and growth. “Everybody can see that the statement of St. John is the formula of
an evolutionary philosophy, which teaches that growth comes only from love,
from—I will not say self-sacriﬁce, but from the ardent impulse to fulﬁll
another’s highest impulse. . . . Love, recognizing germs of loveliness in the
hateful, gradually warms it into life, and makes it lovely. That is the sort of
evolution which every careful student of my essay ‘The Law of Mind,’ must
see that synechism calls for.”
Fundamental as the law of love may be cosmically, Peirce saw that it was
but rarely expressed in his age, especially as he had just been the victim of a
swindle. Historians of the future, Peirce supposed, would come to think of the
nineteenth century as the economical century “for political economy has more
direct relations with all the branches of its activity than has any other science,”
and Peirce expressed its “formula of redemption” in bitter terms: “It is this:
Intelligence in the service of greed ensures the justest prices, the fairest contracts, the most enlightened conduct of all the dealings between men, and leads
to the summum bonum, food in plenty and perfect comfort. Food for whom?
Why, for the greedy master of intelligence.” Peirce made it clear that he was
115
yet just as physics “has
not impugning political economy as a science,
encouraged necessitarianism,” a false and dangerous doctrine in Peirce’s opinion, so political economy “has induced an exaggeration of the beneﬁcial
effects of greed and of the unfortunate results of sentiment, until there has
resulted a philosophy which comes unwittingly to this, that greed is the great
agent in the elevation of the human race and in the evolution of the universe.”
Peirce believed that utilitarianism, a great force in the nineteenth century
which regarded persons only as abstractions, was a natural ally of the political
economists who openly endorsed the gospel of greed.
So in “Evolutionary Love” Peirce depicted two opposing gospels, “the gospel of Christ” and “the gospel of greed.” According to the gospel of Christ,
“progress comes from every individual merging his individuality in sympathy
with his neighbors.” According to the gospel of greed, “progress takes place by
virtue of every individual’s striving for himself with all his might and trampling his neighbor under foot whenever he gets a chance to do so.” The gospel
of Christ was an expression of the law of love. The gospel of greed was an
expression of the mechanical law that had been embraced so unreservedly by
the age. Peirce saw Darwin’s theory of evolution as a natural extension of the
gospel of greed to the “entire realm of animal and vegetable life.” The struggle
for existence was endorsed as the natural and appropriate engine for driving
the evolution of the species, an endorsement, Peirce thought, of “ruthless
115. See James Wible’s article “Complexity in Peirce’s Economics and Philosophy: An
Exploration of His Critique of Simon Newcomb.” Chapter 5 in David Colander, ed., Complexity
and the History of Economic Thought: Perspectives on the History of Economic Thought (London
& New York: Routledge, 2000), pp. 74–103.
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greed.” Darwin should have added a motto to the title-page of his Origin of
Species: “Every individual for himself, and the Devil take the hindmost!”
After confessing to have a “passionate predilection” for the law of love
over the law of greed, and cautioning his readers to be on guard because of his
“one-sidedness,” Peirce considered the different theories of evolution for their
“logical afﬁnities.” To some extent Peirce recapitulated his discussion of evolution in “The Architecture of Theories,” but from a different standpoint. In
“Evolutionary Love,” Peirce identiﬁed three principal kinds of evolution and a
number of sub-varieties. The main varieties were evolution by fortuitous variation, evolution by mechanical necessity, and evolution by creative love. Darwinian evolution is evolution by fortuitous variation, or chance, but with a
secondary action required to “secure advance in a deﬁnite direction.” The secondary action is “struggle for existence” in which greed is the motivating
desire. Although chance is the critical factor in Darwinian evolution, the success of nineteenth-century physicists in bringing non-conservative processes
into the domain of mechanical law by means of the statistical method satisﬁed
the prevailing nominalist scientiﬁc community that the non-conservative
action of organic development must also be fundamentally mechanical. Peirce
named evolution by fortuitous variation tychastic evolution, or tychasm.
The second principal kind of evolution was evolution by mechanical necessity. There are different varieties of evolution of this general kind, including
August Weismann’s theory that all biological forms are “mechanical resultants
116
of the heredity from two parents,” and the theory of geologists, like Clarence
King, that evolution is the result of cataclysmic changes in the environment of
the evolving organisms (other geologists point to environmental factors but
think cataclysms unnecessary). For Weismann, there is an inner necessity at
work and for King it is an external necessity, but for all varieties of evolution
of this kind, chance is not a factor. Peirce named evolution by mechanical
necessity anancastic evolution, or anancasm.
The third kind of evolution was Lamarckian evolution, or evolution by the
transmission to offspring of acquired characteristics (“hypertrophies or atrophies which have affected individuals early in their lives”). According to
Peirce, Lamarckians recognize that some transmitted characteristics, or “modiﬁcations of form,” may have been initially due to mechanical causes, but he
identiﬁed “the straining of endeavor” and “exercise” as the key factors. “Now,
endeavor, since it is directed toward an end, is essentially psychical, even though
it be sometimes unconscious; and the growth due to exercise, as I argued in my
last paper, follows a law of a character quite contrary to that of mechanics.”
Peirce was tempted to say that Lamarckian evolution is “evolution by the force
of habit,” but habit is “mere inertia, a resting on one’s oars, not a propulsion.”
Yet habit “serves to establish the new features, and also to bring them into har116. Weismann strictly ruled out the inheritance of acquired characteristics in opposition to
the views of Lamarck and also Darwin.

xciv

I n t ro du c t i o n

mony with the general morphology and function of the animals and plants to
which they belong.” Peirce’s discussion of Lamarckian evolution focuses
mainly on the development of mind; he even remarks at one point that the “ﬁrst
step in the Lamarckian evolution of mind is the putting of sundry thoughts into
situations in which they are free to play.” This seems compatible with the current view that Lamarckian evolution is not as applicable to biological evolution as it is to social evolution—but Peirce’s objective idealism may provide
the necessary theoretical bridge to span these realms. Peirce ﬁnally pointed
out, what had surely become obvious to any careful reader, that his “account of
Lamarckian evolution coincides with the general description of the action of
love.” Peirce considered this kind of evolution to be “evolution by creative
love” and called it agapastic evolution, or agapasm. Related names that are
probably more familiar to students of Peirce’s philosophy are tychism, anancism, and agapism, which name the doctrines “that absolute chance, mechanical necessity, and the law of love, are severally operative in the cosmos.”
In the ﬁnal section of “Evolutionary Love,” Peirce pointed out that there is
no sharp line of demarcation between the three kinds of evolution and that the
main questions were “whether three radically different evolutionary elements
have been operative” and “what are the most striking characteristics of whatever elements have been operative.” He brieﬂy considered these questions
from the standpoint of “the historical development of thought.” After identifying the main features of tychastic, anancastic, and agapastic developments of
thought, Peirce gave historical examples supporting the conclusion that these
different kinds of evolution really are operative in the world and revealing
some interesting characteristics, such as that what distinguishes anancasm
from agapasm “is its purposelessness.” Peirce’s description of the agapastic
development of thought stressed the key role that sympathy plays and that the
power of sympathy depends on the continuity of mind. Agapasm and synechism are closely linked. A telling conclusion Peirce drew from this exercise
was that “all of the greatest achievements of mind have been beyond the powers of unaided individuals.”
Although one might read the conclusion of “Evolutionary Love” as a satisfactory culmination of Peirce’s cosmological series, it was not intended as
such, and Peirce always regretted having to end it so abruptly. His lengthy
“Reply to the Necessitarians” (W9, sel. 38), a rejoinder to Carus’s attack on his
tychism, appeared in the Monist in July 1893, but was not the sixth paper he
had in mind. “Man’s Glassy Essence” included a statement suggesting that
Peirce expected to consider in a sixth paper how the number and distribution of
regions of positive and negative potential surrounding atoms would determine
their valency. Early in 1893, when Peirce was negotiating with Hegeler to publish a book of his philosophical papers, he planned to include twenty papers,
the ﬁnal six being the ﬁve Monist papers followed by chapter 20, a general
sketch of the theory of the universe—maybe what he intended for the sixth
paper. In 1895, Peirce wrote to Russell that had Hegeler kept his promise to
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allow him another article, “the 6th article, which would have been the keystone
of the whole, would have related to that branch which I variously call Second
intentional Logic, Objective Logic, & Pure Rhetoric. By this I mean the doctrine of the Evolution of thought.” Finally, ten years later, in 1905 in another
Monist paper, “What Pragmatism Is,” Peirce described what he had planned
for the concluding article of his cosmology series (EP2: 345):
Had a purposed article concerning the principle of continuity and synthetizing the ideas
of the other articles of a series in the early volumes of The Monist ever been written, it
would have appeared how, with thorough consistency, that theory involved the recognition that continuity is an indispensable element of reality, and that continuity is simply
what generality becomes in the logic of relatives, and thus, like generality, and more
than generality, is an affair of thought, and is the essence of thought. Yet even in its truncated condition, an extra-intelligent reader might discern that the theory of those cosmological articles made reality to consist in something more than feeling and action
could supply, inasmuch as the primeval chaos, where those two elements were present,
was explicitly shown to be pure nothing. Now, the motive for alluding to that theory just
here is that in this way one can put in a strong light a position which the pragmaticist
holds and must hold, whether that cosmological theory be ultimately sustained or
exploded, namely, that the third category,—the category of thought, representation, triadic relation, mediation, genuine Thirdness, Thirdness as such,—is an essential ingredient of reality, yet does not by itself constitute reality, since this category (which in
that cosmology appears as the element of habit) can have no concrete being without
action, as a separate object on which to work its government, just as action cannot exist
without the immediate being of feeling on which to act.

Thinking back on his Monist series around 1906, Peirce regarded it as “a
ﬁrst crude” try at a modern scientiﬁc metaphysics, no longer up-to-date in all
its detail but still “serving to indicate just what sort of a thing is wanted.”117
Peirce’s assessment of the series is pretty close to the settled view of those who
over the years have studied it. As the details of the science become less relevant, the radical and landmark nature of some of his main ideas has become all
the more apparent. Peirce’s clever reversal of the received view that uniformity
was primordial and that it was its absence that required explanation, so that in
his new cosmology the initial condition was one of total chaos out of which
uniformities evolved by habit, was a true milestone for both science and philosophy. Ilya Prigogine has recognized Peirce’s introduction of absolute
chance into his cosmology as “a pioneering step”118 and Ian Hacking has
noted Peirce’s success in his Monist papers in putting “emergentism together
with ideas of statistical mechanics, to form a new and vigorous indetermin119
ism.” By bringing together his absolute chance with the law of mind, Peirce
117. See annotation 110.7–9, p. 386.
118. Ilya Prigogine and Isabelle Stengers, Order out of Chaos: Man’s New Dialogue with
Nature (New York: Bantam, 1984), pp. 302–303.
119. Ian Hacking, “Nineteenth Century Cracks in the Concept of Determinism,” Journal of
the History of Ideas 44 (1983): 455–75.
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could comprehend an indeterminate and irreversible course of events through
time, a process of real growth. If, that is, we also admit his law of love, which
has received too little attention to this day. Peirce’s tychism and his synechism
have been for a long time topics of research for students of philosophy;
agapism much less so but perhaps that is beginning to change. It may be that
Peirce’s law of love will one day be understood to be the greatest contribution
of Peirce’s ﬁrst Monist series.
The reaction to Peirce’s Monist papers varied greatly when they ﬁrst
appeared. William James, as noted above, thought Peirce’s “Doctrine of
Necessity Examined” was “a blessed piece of radicalism.” Much attention was
given to Peirce’s papers in the pages of the Monist, and some in many other
publications that treated philosophical or theoretical subjects. In his presidential address to the American Medico-Psychological Association in 1919,
Elmer E. Southard, Director of the Boston Psychopathic Hospital, introduced
Peirce to his audience as “perhaps the most original of American philosophers.” After summarizing Peirce’s cosmology, with a surprising reference to
“Peirce’s celebrated paper on Evolutionary Love,” Southard concluded:
“Somehow Peirce has always seemed to me the most American of all philosophers. He
was, as you might say, with his Tychism, just the sort of thoroughgoing sport that the
Yankee prides himself on being, whereas, with his agapistic doctrines, he worked into
the world just that degree of bonhomie that the Yankee never quite can succeed in concealing. If it were possible to combine most intimately some of the elements of the
chance doctrine of the universe, namely Tychism, with some of the elements of the love
doctrine, namely Agapism, then we should perhaps ﬁnd that Charles S. Peirce stood for
being not merely a sport, but a good sport, and this is perhaps a sufﬁcient description of
120
the American end and aim.”

Of course Peirce’s Monist articles were not universally celebrated. Peirce
expected this when he exclaimed:121 “[A]s long as I have only begun to
explain my position, people have no disposition to wait to hear me state my
meaning in full; . . . and these may have a public interest if they prevent me, as
they threaten to do, from completing the exposition of a philosophy which
might lead science into the way of truth.” E. B. Wilson reported that Peirce’s
former student, Christine Ladd-Franklin, believed that “Man’s Glassy
Essence” showed “very deﬁnitely” that he “was losing his mind as early as the
ﬁrst half of the nineties.” Wilson added: “And I must say that it has always
seemed to me that his writings after 1890 gave much evidence of this when
compared with those before 1885.”122 If any of Peirce’s principal papers prior
to 1885 is compared with “Man’s Glassy Essence” or “Evolutionary Love,”
one can see why Ladd-Franklin thought Peirce was losing his mind—if she
120. Elmer E. Southard, “Cross-Sections of Mental Hygiene, 1844, 1869, 1894,” American
Journal of Insanity 76.2 (1919): 91–111, esp. 95–96.
121. See annotation 126.3–12, pp. 389–90.
122. E. B. Wilson to Paul Weiss, 22 November 1946.
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meant no longer being of one mind with one’s former self. She believed
Peirce’s transformation to be pathological, but that is not the only explanation.
Peirce’s 24 April 1892 letter to the Rector of St. Thomas’s Episcopal
Church represented a pivotal moment in Peirce’s life. If his experience was
one of true conversion, it was in the sense of “becoming a new man.” Peirce’s
letter shows that he was thinking of himself and his life in a new way. Many of
his friends and colleagues also saw him differently. When Peirce started working on “Man’s Glassy Essence,” he took up a project which in a sense he had
put on hold twenty-four years earlier when he ﬁnished “Some Consequences
of Four Incapacities.” In that paper he had argued that man was an external
sign and that as a sign, what a man was depended on “the ultimate decision of
the community.” If both Peirce and his community were interpreting the sign
that he was in a new way, then by the logic of it he was a new man, and he had
now accepted it.
It may be argued in the end that what the transformation described above
led Peirce to was to become a contrite fallibilist. As a lifelong practicing scientist, Peirce had always known that the path toward knowledge demanded
acceptance of the facts of the matter regardless of one’s wishes and expectations. The humbling experiences Peirce had endured in recent years, together
with the cold truth that he could no longer achieve his best, for want of opportunity and means—for want of a cooperating community—had intensiﬁed his
realization that we must approach our quest for knowledge with humility.
None of us alone can make progress or ever know if we have reached the truth.
Our greatest contribution is our dedicated participation in the quest for truth
along with our fellow searchers. Peirce’s deliberate turn toward contrite fallibilism may well be his most signiﬁcant advance during the period covered by
this volume. It is the path Peirce would continue on for the remainder of his
days.
Nathan Houser

Writings of Charles S. Peirce

1

Familiar Letters about the
Art of Reasoning
15 May 1890

Houghton Library

Stagira, May 15, 1890.
My dear Barbara:
The University of Cracow once conferred upon a very good fellow a
degree for having taught the philosophical faculty to play cards. I cannot tell you in what year this happened,—perhaps it was 1499. The
graduate was Thomas Murner, of whose writings Lessing said that they
illustrated all the qualities of the German language; and so they do if
those qualities are energy, rudeness, indecency, and a wealth of words
suited to unbridled satire and unmannered invective. The diploma of
the university is given in his book called Chartiludium, one of the
numerous illustrations to which is copied to form the title page of the
second book of a renowned encyclopaedia, the Margarita Philosoph1
ica. Murner’s pack contained 51 cards. There were seven unequal
suits; 3 hearts, 4 clubs (or acorns), 8 diamonds (or bells), 8 crowns, 7
scorpions, 8 ﬁsh, 6 crabs. The remaining seven cards were jokers, or
unattached to suits; for such cards formed a feature of all old packs. The
object of Murner’s cards was to teach the art of reasoning, and a very
successful pedagogical instrument they no doubt proved.
If you will provide yourself, my dear Barbara, with a complete pack
of cards with a joker, 53 in all, I will make a little lesson in mathematics
go down like castor-oil in milk. Take, if you will be so kind, the 1, 2, 3,
4, 5, 6, 7, 8, 9, 10 of spades, and arrange these ten cards in their proper
order. I mean by this that the ace, or 1, is to be at the back of the pack,
the 2 next, and so on, the 10 alone showing its face. I call this the
“proper order,” because I propose always to begin the count of cards in
1. Published at Heidelberg in 1496, at Freiberg in 1503, in Strassburg by Grüninger in 1504,
in Strassburg by Schott in 1504, in Basle in 1508; etc.
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a pack at the back, so that, in the pack of ten cards you have just been so
obliging as to arrange, every card is in its proper place, that is the number it bears on its face is equal to the number of its place from the back
of the pack. The face-value of the 2nd card is 2, that of the 3rd card, 3,
and so on.
Now let us add 3 to the face-value of each card in the pack. How
shall we do that without a printing-press? Why, by simply taking 3
cards from the back of the pack of ten and carrying them to the face.
The face-value of card number 1 is now 3 ⫹ 1, or 4; that of card 2 is 5,
and so on up to card 7 which is 10. Card 8 is 1; but 1 and 11 are the
same for us. Since we have only ten cards to distinguish, ten different
numbers are enough. We, therefore, treat 1, 11, 21, 31, as equal,
because we count round and round the 10, thus:
20
21

19

10

9

0

11

1

22

-1

12

2

-2

3

7

8

18

13

17

4

5

14

6
16

15

We say 13 and 23 are equal, meaning their remainders after division
by 10 are equal. This sort of equality of remainders after division is
called congruence by mathematicians and they write it with three lines,
thus
13 ⬅ 23 (mod. 10 ).
The number 10 is said to be the modulus, that is, the divisor, or the
smallest number congruent to zero, or the number of numbers in the
cycle.
Instead of ten cards you may take the whole suit of thirteen, and
then, imagining a system of numeration in which the base is thirteen
and in which we count
1 2 3 4 5 6 7 8 9 10 Jack Queen King
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we have a similar result. Fourteen, or king-ace, is congruent with 1; ﬁfteen, or king-two, with 2, etc.
It makes no difference how many cards there are in a pack. To cut it,
when arranged in its proper order, and transpose the two parts, is to add
a constant amount to the face-value of every card. So much for addition.
Now how shall we multiply? Suppose we have the pack of ten in its
proper order, and wish to multiply the face-value of the cards by 3. We
deal out the cards one by one from ﬁrst to last, into 3 piles, laying them
face up upon the table. We ﬁrst take up the pile the 10, or 0, falls upon,
then the next pile, last the third. Putting each pile after the ﬁrst at the
back of that last taken.
We now ﬁnd in place
in place
in place
in place
in place
in place
in place
in place
in place
in place

1
2
3
4
5
6
7
8
9
10

card
card
card
card
card
card
card
card
card
card

3, or 3 times 1;
6, or 3 times 2;
9, or 3 times 3;
2, congruent to 3 times
5, congruent to 3 times
8, congruent to 3 times
1, congruent to 3 times
4, congruent to 3 times
7, congruent to 3 times
0, congruent to 3 times

4;
5;
6;
7;
8;
9;
10.

Take this pack and multiply again by 3. Multiplying by 3 twice is multiplying by 9. But 9   1.
Accordingly we shall now ﬁnd
in place 1 card  1 or 9,
in place 2 card  2 or 8,
in place 3 card  3 or 7,
etc.
Multiply again by 3, and since 3  9  7, we shall ﬁnd
in place 1
in place 2
in place 3
in place 4
in place 5
in place 6
etc.

card
card
card
card
card
card

7  1  7,
7  2  4,
7  3  1,
7  4  8,
7  5  5,
7  6  2,

4
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Take a pack of 11 cards. We shall now have,
11  0
12  1
23  1
and, in short, to ﬁnd what any card will be, having performed the necessary arithmetical operation, we subtract the number in the tens place
from the number in the units place, and repay anything we borrow in
the addition. Thus, suppose we deal into 5 piles, and take up the piles
from left to right putting each one at the back of the pile that was at the
left of it. We shall now have
in place
in place
in place
in place

1,
2,
3,
4,

since
since
since
since

in place 5, since
in place 6, since
in place 7, since
in place 8, since
in place 9, since
in place 10, since
in place 11, since

5  1  5, card 5;
5  2  10, card 10;
5  3  15 and 1 from 5 leaves 4, card 4;
5  4  20 and 2 from 10 leaves 8, and
repaying 1 borrowed we have 9, card 9;
5  5  25 and 2 from 5 leaves 3, card 3;
5  6  30 and 3 from 10 leaves 7, and
repaying 1 we get 8, card 8;
5  7  35 and 3 from 5 leaves 2, card 2;
5  8  40 and 4 from 10 leaves 6, and
repaying 1 we get 7, card 7;
5  9  45 and 4 from 5 leaves 1, card 1;
5  10  50 and 5 from 10 leaves 5, and
repaying 1 we get 6, card 6;
5  11  55 and 5 from 15 leaves 10, and
repaying 1 we get 11, card 11 ( 0 ).

Suppose we now deal again into 9 piles. Now, the last card falls on
the second pile. How are we to take up the piles? Answer: After the
cards are exhausted, go on dealing in rotation upon the piles to the right
of the last single card dealt no longer single cards but whole piles,
always taking the extreme left hand one. Thus, in the present case, after
the piles are all dealt out, put the left hand pile upon the pile to the right
of the Jack, the last single card dealt; that is, put the pile headed by the 6
on that headed by the 4. Then, on the pile one further to the right, that
headed by the 9, put the extreme left one headed by the Jack. Next, on
the one headed by the 3 put the one headed by the 6, and so on until the
piles are reduced to one. You will then ﬁnd the proper order restored.
Why? Because you have multiplied by 5 and by 9, that is, by 45, and 4
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from 5 leaves 1, so that you have multiplied the cards in their proper
order by 1, which leaves them in their proper order.
I now beg you, my dear Barbara, to take the full pack of 53 cards,
and arrange them in their proper order, ﬁrst the spades, second the diamonds, third the clubs, and fourth the hearts, each suit in its proper
order,
1 2 3 4 5 6 7 8 9 X J Q K
with the Joker at the face. Deal them out into 12 piles and take up the
piles according to the rule. Namely, denoting the Joker by O,
then
"
"
"
"
"
"
"
"
"

place
"
"
"
"
"
"
"
"
"
"

the pile headed by the X on the pile headed by the 3;
" "
"
" " J " " "
"
" " 4;
" "
"
" " Q " " "
"
" " 5;
" "
"
" " K " " "
"
" " 6;
" "
"
" " O " " "
"
" " 7;
" "
"
" " X " " "
"
" " 8;
" "
"
" " J " " "
"
" " 9;
" "
"
" " Q " " "
"
" " X;
" "
"
" " K " " "
"
" " J;
" "
"
" " O " " "
"
" " Q;
" "
"
" " O " " "
"
" " K.

Next deal the cards out again into 31 piles, and take up the piles
according to the rule. Namely,
ﬁrst, place the pile headed by the K♠on the pile headed by the J♠;
then, " " "
"
" " Q♦ " " "
"
" " X♦;
"
" " "
"
" " J♣ " " "
"
" " 9♣;
"
" " "
"
" " X♥ " " "
"
" " 8♥;
"
" " "
"
" " 8♠ " " "
"
" " 6♠;
"
" " "
"
" " 7♦ " " "
"
" " 5♦;
"
" " "
"
" " 6♣ " " "
"
" " 4♣;
"
" " "
"
" " 5♥ " " "
"
" " 3♥;
"
" " "
"
" " 3♠ " " "
"
" " 1♠;
"
" " "
"
" " 2♦ " " "
"
" " K♠;
"
" " "
"
" " 1♣ " " "
"
" " Q♦;
"
" " "
"
" " K♣ " " "
"
" " J♣;
"
" " "
"
" " Q♥ " " "
"
" " X♥;
"
" " "
"
" " X♠ " " "
"
" " 8♠;
"
" " "
"
" " 9♦ " " "
"
" " 7♦;
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then, place the pile headed by the 8♣on the pile headed by the 6♣;
"
" " "
"
" " 7♥ " " "
"
" " 5♥;
"
" " "
"
" " 5♠ " " "
"
" " 3♠;
"
" " "
"
" " 4♦ " " "
"
" " 2♦;
"
" " "
"
" " 3♣ " " "
"
" " 1♣;
"
" " "
"
" " 2♥ " " "
"
" " K♣;
"
" " "
"
" " O" " "
"
" " Q♥;
"
" " "
"
" " 4♦ " " "
"
" " X♠;
"
" " "
"
" " 3♣ " " "
"
" " 9♦;
"
" " "
"
" " 2♠ " " "
"
" " 8♣;
"
" " "
"
" " O" " "
"
" " 7♥;
"
" " "
"
" " 4♦ " " "
"
" " 5♠;
"
" " "
"
" " 3♣ " " "
"
" " 4♦;
"
" " "
"
" " 2♥ " " "
"
" " 3♣;
"
" " "
"
" " O" " "
"
" " 2♥.
This restores the original order because 12  31  372, and 53 into
372 goes 7 times and 1 over; so that
12  31  1 (mod 53 );
that is, the two dealings are equivalent to multiplying by 1; that is, they
leave the cards in their original order.
You, Barbara, come from an ancient and a proud family. Conscious
of being raised above the necessity of using ideas, you scorn them in
your own exalted circle, while excusing them in common heads. Your
cousins Baroco and Bocardo were always looked upon askance in the
family, because they were suspected of harboring ideas,—a quite baseless suspicion, I am sure. But do you know that the unremitting study of
years has tempted me to favor a belief subversive of your kindred’s
supremacy, and of those principles of logic that are accepted upon all
hands, I mean a belief that one secret of the art of reasoning is to think?
In this matter of card-multiplication, instead of conceiving the dealing
out into piles as one operation and the gathering in as another, I would
prefer a general formula which shall describe both processes as one. At
the outset, the cards being in no matter what order, we may conceive
them as spread out into a row of 53 piles of 1 card each. If the cards are
in their proper order, the last card is the Joker. In any case, you will permit me to call any pile that it may head the Ultima. The dealing out of
the cards may be conceived to begin by our taking piles (single cards, at
ﬁrst) from the beginning of the row and putting them down in successive places following the ultima, until we reach the pile which we pro-
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pose to make the ﬁnal one, and which is destined to receive all the
cards. When in this proceeding, we have reached the ﬁnal pile, let us
say that we have completed the ﬁrst “round.” Thereupon we go back to
the pile after the ultima as the next one upon which we will deposit a
pile. We may complete a number of rounds each ending with placing a
pile (a single card) on the ﬁnal pile. We make as many as the number of
cards in the pack will permit, and we will call these the rounds of the
“ﬁrst set.” It will be found useful, by the way, to note their number.
Having completed them, we go on just as if we were beginning another;
but when we have moved the ultima, let us say that we have completed
the ﬁrst round of the second set. Every round of the ﬁrst set ends by
placing a pile on the ﬁnal pile. Let us call such a round “a round of the
odd kind.” Every round of the second set ends by moving the ultima.
Let us call such a round a round of the even kind. We make as many
rounds of this kind as the whole number of places after the ultima
enables us to complete. We call these the rounds of the second set. We
then return to making rounds of the odd kind and make as many as the
number of piles before the ultima enables us to make. So we go alternating sets of rounds of the odd and the even kind, until ﬁnally the
ultima is placed upon the ﬁnal pile; and then the multiplication process
is ﬁnished.
I will now explain to you the object of counting the rounds. But ﬁrst
let me remark that the last round, which consists in placing the ultima
upon the ﬁnal pile, should always be considered as a round of the odd
kind. When you dealt into 12 piles and gathered them up, with the ﬁrst
48 cards you performed 4 rounds of 12 cards each, and had 5 cards left
over. These ﬁve you dealt out, making the ﬁrst round of the second set;
and then you transferred these ﬁve piles over to the tops of the second
ﬁve, making another round of the second set. Then from these ﬁve piles
you dealt to the other two piles twice, making two rounds of the third
set. Next the ultima was placed upon the next pile, making a round of
the fourth set. Finally the ultima was placed on the last pile which,
being a round of an odd set, belonged to the ﬁfth set. So the numbers of
rounds were
4, 2, 2, 1, 1.
From this row of numbers, which we will call the M’s, we make a second row, which we will call the N’s. The ﬁrst two N’s are 0, 1, the rest
are formed by multiplying the last by the ﬁrst M not already used and
adding to the product the last N but one. Thus the N’s are
0, 1, 4, 9, 22, 31, 53.
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The last N is 53. It will always be the number of cards in the pack.
Reversing the order of the M’s
1, 1, 2, 2, 4
will make no difference in the last N. Thus, the N’s will be
0, 1, 1, 2, 5, 12, 53.
Leave off the ﬁrst M, and the last N will be the number of piles. Thus
from
2, 2, 1, 1
we get
0, 1, 2, 5, 7, 12.
Leaving off the last, will give the number of piles into which you must
deal to restore the order. Thus from
we get

4, 2, 2, 1
0, 1, 4, 9, 22, 31.

If you deal 53 cards into 37 piles, the numbers of rounds will be
1, 2, 3, 4, 1.
If you deal into 34 piles the numbers will be
1, 1, 1, 3, 1, 2, 1.
If you deal into 33 piles, the numbers will be
1, 1, 1, 1, 1, 5, 1.
If you deal into 32 piles, the numbers will be
1, 1, 1, 1, 10, 1.
If you deal into 30 piles, the numbers will be
1, 1, 3, 3, 2.
You perceive that the object of counting the rounds is to ﬁnd out how
many piles you must deal into to restore the proper order, and consequently by multiplication how many piles you must deal into to make
any given card the ﬁrst.
Going back to 10 cards, if we were to deal them into 5 piles or 2
piles, the piles could not be taken up so as to conform to the rule. The
reason is that 5 and 2 exactly divide 10; so that the last card falls on the
last pile, and there is no pile to the right of the last card upon which to
pile the others. To avoid that inconvenience, we had best deal only with
packs having a prime number of cards, or one less than a prime number;
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for, in the last case, we can imagine an additional last card which
remains in the zero place, as long as there is only multiplication, no
addition; that is, as long as the pack is not cut.
If we deal a pack of 10 cards into 3 piles twice or into 7 piles twice,
we multiply by ⫺ 1; for 3 ⫻ 3 ⫽ 9 and 7 ⫻ 7 ⫽ 9, and 9 is one less
than 0 or 10. Suppose, then, starting with 10 cards in their proper order
we deal them into 3 piles (or 7 piles) and, taking them up according to
the rule, next lay them down backs up in a circle, thus:—

4

3

6

1

7

0

9

2

5

8

Then, my dear Barbara, you can say to your little friend Celarent,
who is so fond of denying everything, “Celarent, what number do you
want to ﬁnd?” Suppose she says 6. Then, you count 6 places from the 0,
th
say in the right-handed direction. You turn up the 6 card, which is the
th
8; and you say: “If the 8 is in the 6 place clockwise, then the 6 is in the
8th place counter-clockwise.” Thereupon, you count 8 places from the 0
th
to the left and turn up the 8 card, and lo, it is the 6. Or you might have
th
counted, at ﬁrst, 6 places to the left and turning up the 6 card, have
th
found the 2. Then you would say “If the 2 is in the 6 place counternd
clockwise, then the 6 is in the 2 place clockwise.” And counting 2
places from the 0 to the right, you would again ﬁnd the 6. The same
would hold good if Celarent were to call for any other number.
If you want to do this little trick with 13 cards, you must deal them
into 5 or 8 piles. You might begin by asking Celarent how many piles
she would like the cards dealt into. If she says 2 (or 11), deal them as
she commands, and having done so, ask her whether she would now
like them dealt into 4 or 9 piles. If she makes you ﬁrst deal them into 3
or 10 piles, give her her choice afterward between 6 and 7 piles. If she
makes you ﬁrst deal into 4 or 9 piles, give her then a choice between 2
and 11. If she makes you ﬁrst deal into 6 or 7 piles, give her her choice
afterwards between 3 and 10 piles. If she makes you deal them into 5 or
8 piles, lay them down in a circle at once. In doing so let all be face
down except the king, which you place face up. The order will be

10
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K

5
X

3

2

J

7

6
1

Q
9

4

You ask: “What spade would you like to ﬁnd?” If she says “The knave,”
reply “Then we count to the knave place.” You count and turn up the 3.
Then you say “If the 3 is in the place of the Jack counting clockwise,
then the Jack is in the place of the 3 counting counter-clockwise.” You
can then count round to this place clockwise, and ﬁnd it is the 10th. So
you continue: “And if the Jack is in the place of the 10 counting clockwise, then the 10 is in the place of the Jack counting counter-clockwise.”
You count, turn up and ﬁnd it so. Then you count up to this card clockwise, and go on “And if the 10 is in the place of the 2 counting clockwise,
then the 2 is in the place of the 10, counting counter-clockwise.”
The same thing can be done with a full pack of 52 or 53 cards.
We have thus far considered addition and multiplication separately.
Now let us study them combined. Take a pack of 11 cards in their
proper order. Cut it so as to carry 3 cards from back to face of the pack.
That adds 3 to the face-value of the card in any given place.
Now deal them into 5 piles and gather up the piles according to rule.
This by itself would multiply the face-value of the card in any given
place by 5. But acting after the other operation, if x be the place and y
the face-value (or original place) we have
y ⫽ 5x ⫹ 3.
On the other hand, starting again with the cards in their proper order,
if we ﬁrst deal into 5 piles and then carry 3 cards from back to face, we
have
y ⫽ 5(x ⫹ 3 ).
In short, the order in which the operations are to be taken in the calculation of the face-values is just the reverse of that of their actual performance. The reason is too obvious to require explanation.
It is easy to see that before dealing the cards out in the little trick I
proposed your showing Celarent you can perfectly well allow her to cut
the pack ﬁrst, provided that after the dealing, or at any time, you recut
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so as to bring the zero card to the face of the pack. This will annul the
effect of the cutting.
I want to call your attention, Barbara, to the fact that there is another
way of effecting multiplication besides dealing out into piles and gathering in. Suppose for instance you hold in your hand the ﬁrst 11 spades
in their proper order while the ﬁrst 11 diamonds in their proper order
are lying in a pack face down upon the table. We will now effect upon
the spades the operation
5x  3
and simultaneously upon the diamonds the inverse operation
1
--- (y  3 ).
5

For this purpose begin by bringing 3 spades from the back to the face of
the pack. Then bring 5 spades from back to face, lay the face card down
on the table face up and in its place put the top diamond. Bring 5 more
spades from back of pack to its face, lay the face card down face up
upon the other card lying on the table face up, and replace it by the top
card in the pile of diamonds. Repeat this process until it can be repeated
no more owing to the exhaustion of the pile of diamonds. You will now
hold all the diamonds in your hand. Carry 3 cards from the face of the
pile to the back, and the whole double operation will be complete.
th
You can now say “If the 7 of diamonds is the 5 card in the pack of
th
diamonds, then the 5 of spades is the 7 card in the pack of spades,”
and, in short, each pack serves as an index to the other.
From the point of view of this proceeding, multiplication appears as
a continually repeated addition. Now let us ask what will result from
continually repeating multiplication. As before lay the 11 diamonds in
their proper order face down on the table, and take the 11 spades in their
proper order in your hand. Deal the spades into 2 piles and gather them
up. Put the back card, the 2, down on the table and replace it by the top
diamond. Again deal the cards in your hand into 2 piles and gather them
up, and put the back card (the 4) upon the one lying face up, and replace
it by the top diamond. Proceed in this way until you have laid down all
your spades except the knave which you never can get rid of in this way.
You will now ﬁnd that the spades run in geometrical progression, each
the double of the preceding
2 4 8 5( 16 ) 10 9( 20 ) 7( 18 ) 3( 14 ) 6 1( 12 ).
In fact, if, as before, x be the place, y the face-value,
x

y2.

12
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Then, in the other pack we ought to have
x  log y  log 2.
In fact, for these the face-value is increased by 1 when the place is doubled. For the order is
10 1 8 2 4 9 7 3 6 5.
Double 2 the number of the place of 1and you get 4 the place of 2
"
4 "
"
" " " " 2 " " "
8
" " " 3
"
8 "
"
" " " " 3 " " " 16  5 " " " 4
"
5 "
"
" " " " 4 " " " 10 " " " 5
" 10 "
"
" " " " 5 " " " 20  9 " " " 6
"
9 "
"
" " " " 6 " " " 18  7 " " " 7
"
7 "
"
" " " " 7 " " " 14  3 " " " 8
"
3 "
"
" " " " 8 " " "
6
" " " 9
"
6 "
"
" " " " 9 " " " 12  1 " " " 10
"
1 "
"
" " " " 10 " " "
2
" " " 1
You may now do this surprising trick. Ask Celarent to cut the pack
of diamonds (with the knave of spades but without the knave of diamonds). Then, ask how many piles she would like to have the diamonds
dealt into. Suppose, to ﬁx our ideas, she says 5. You obey and gather up
the cards according to rule. You then cut so as to bring the knave of
spades to the face; and in doing so you notice the face-value of the card
carried to the back. In the case supposed it will be 4. Then carry as
many cards (i.e. in this case, 4) from the face to the back of the pile of
spades. Then ask Celarent what diamond she would like to ﬁnd. Suprd
pose she says the 3. Count to the 3 card in the pack of spades. It will
rd
be the 6. Then say, “If the 6 of spades is the 3 card, then the 3 of diath
monds is the 6 card,” and so it will be found to be.
I have not given any reason for anything, my Barbara, in this letter.
In your family you are very high in reasons and in principles. But if you
think I have said anything not true, it will be a nice exercise in the art of
reasoning to make sure whether it is true or not.

2

Ribot’s
Psychology of Attention
19 June 1890

The Nation

The Psychology of Attention. By Théodule Ribot. Authorized
translation. Chicago: The Open Court Publishing Company.
1890. 8vo, pp. 121.
Every educated man wants to know something of the new psychology. Those who have still to make acquaintance with it may well begin
with Ribot’s little book on “attention,” which all who have made
progress in the new science will certainly wish to read. It is the chef
d’oeuvre of one of the best of those students who have at length erected
psychology into a science.
Ribot regards the doctrine of attention as “the counterpart, the necessary complement, of the theory of association.” He means that attention is related to suggestion as inhibition to muscular contraction.
Physiologists, however, would scarcely rank inhibitibility with contractility as an elementary property of protoplasm. Besides, though suggestion by association may be likened to muscular action, how can the
analogy be extended to the process of association itself, or the welding
together of feelings? This welding seems to be the only law of mental
action; and upon it suggestion and inhibition of suggestion alike
depend. Attention is said by Ribot to modify reverie’s train of thought
by inhibiting certain suggestions, and thereby diverting their energy to
suggestions not inhibited. This makes the positive element of attention
quite secondary. At the same time, we are told that the sole incitement
to attention is interest. That is to say, a preconceived desire prepares us
to seize promptly any occasion for satisfying it. A child’s cry, drowned
in clatter of talk for others’ ears, attracts the mother’s attention because
she is in some state of preparation for it. Ribot, however, does not
remark that to say the mind acts in a prepared way is simply to say it
acts from a formed association, such action not being inhibitory. If
interest be the sole incitement to attention, it is that the energy spent
13
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upon the interesting suggestion leaves none for others, rather than that a
positive inhibition of the latter throws waste energy into the former.
This only happens when attention is controlled for a conscious purpose.
If, in the beginning of his inquiry, Ribot had discarded the unscientiﬁc
word “attention,” and with it his feeble antithesis of association and
attention, the truth would have shone out that the main phenomenon is
emotional association, aided in certain cases by acts of inhibition.
The most interesting and valuable parts of the book are those
devoted to corporeal concomitants of attention. Evidence is that in this
act parts of the brain receive increase of blood. This must be due to
stimulation of the vaso-motor nerves, belonging to the sympathetic system, under the inﬂuence of the desire in the interest of which attention
is excited. Moreover, in intense attention the breath is held, and in every
case respiration is slackened. There are, besides, certain muscular
actions: in external attention, the eyebrows and the skin of the forehead
over them are drawn up, the eyes opened wide and directed to the
object, the jaw more or less dropped, and the whole body held immobile in an attitude as if approaching the object. In internal attention, the
brow is contracted, the eyebrow lowered, the lid at least partially
closed, the jaw clenched, the lips pursed up, the body usually immobile, preferentially in a sitting posture with the whole arms close to the
trunk. There are, however, often motions, as walking up and down.
These muscular states are indispensible conditions of attention. “It is
impossible to reﬂect while running at full speed or climbing a steep
ascent.” “A child, seven years old,” not able to breathe through its nose,
owing to a tumor, “had succeeded in learning, during a whole year, only
the ﬁrst three letters of the alphabet. Having been operated upon for its
adenoid tumor, the same child in a single week learned the entire alphabet.”
According to Ribot, these muscular actions are not aids to attention,
but constitute attention. The notion that we think with our muscles is
very attractive to the whole new school. Ask why, and you are told,
because “every act of volition, whether impulsive or prohibitory, acts
only upon muscles and through muscles; any other conception is vague,
incomprehensible, and chimerical.” This little burst of emphasis signiﬁes defective evidence. When positive evidence is at hand, it is calmly
put in; when prejudices have to be addressed, warmth is in order. The
truth is, all these physiological psychologists are “monists.” For theory
of connection of soul and body, they have struck a happy compromise
between materialism and spiritualism, in holding that mind and matter
are simply two aspects of the same thing. If the balance were really pre-
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served between the opposing tendencies, the result would be a doctrine
in harmony with philosophic pessimism, but not easily reconciled with
observed facts. But is the balance held even by the psychophysicists?
They say, for example, that unorganized matter feels, if at all, very little. But when we expect them to balance this by cases in which mind is
barely, if at all, connected with matter, they insist, on the contrary, that
the attributes of matter do not admit of augmentation and remission,
and that soul only exists as an aspect of that which otherwise appears as
corporeal. What is this but making mind to be a special determination
of that universal substance which is generally known to us as matter?
And to make mind a specialization of matter would seem, metaphysical
phrases apart, to be materialism. In our day, the charge of being materialist will scare nobody; and all the facts of life show dependence of soul
upon body. Yet common sense will never admit that feeling can result
from any mechanical contrivance; and sound logic refuses to accept the
makeshift hypothesis that consciousness is an “ultimate” property of
matter in general or of any chemical substance.
No philosophy will endure which does not freely allow to every reason, every fact, its full force. But this school is forever exaggerating the
resemblances of psychical and physical phenomena, forever extenuating their differences. Ribot, for example, often speaks of the “mechanism of association,” and even attempts to apply to it the physical
distinction of potential and kinetic energy. But looking at the matter
without prepossession, or with that of a student of mechanics, the analogy between the process of association and any mechanical motion
does not appear to be very close. Both are operations governed by law,
it is true. But the law of mechanics is absolute, prescribing (after two
positions are given) the precise point of space where each particle shall
be at each instant of time; while the force of association is essentially a
gentle one (two ideas that have occurred together having a gentle tendency to suggest one another), and if it were made absolute, ideas
would at once be rigidly bound together, and the whole phenomena of
learning, or generalization, which is the essence of association, would
be put to death.
Again, alike in the physical and the psychical world, we ﬁnd trains
of causation. In the latter, it is the past alone which directly and involuntarily inﬂuences the present by association; the future we only
divine; and all our efforts are to make our present actions conform to
our idea of that future. In the physical world, on the contrary, regard
being had to the law of the conservation of energy, which denies any
primordial force dependent on velocity, the past and the future are in
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relations to the present precisely similar to one another—a fact which
appears from the circumstance that, in the equations of motion, the sign
of the ﬂow of time may be reversed, provided the signs of the velocities
are reversed, the forces being unchanged, and still the formulae will
remain intact. We will not say that these distinctions between mental
and mechanical actions are facts large enough to blot out their slight
resemblances, for these latter should neither be overlooked nor disregarded; but the distinctions will certainly be prominent in a well-proportioned view of the subjects. Undoubtedly, there are physical
phenomena in which gentle forces seem to act, and others which seem
to violate the principle of energy; but these appearances are due to a
principle different from a law of motion, namely, to the action of probability. The type of such phenomena is the viscosity of a gas; and the
regularity of this, closely approximate but not strictly exact, is due to
the countless trillions of molecules which are ﬂying about in all directions with almost every rate of speed. That there is analogy between
spreading of motion through a gas by viscosity and association of ideas
need not be denied.
In regard to the doctrine that volition consists in, or is an aspect of,
muscular contraction or inhibition, it is to be considered that considerable time elapses during the passage of the motor impulse down the
nerve. During this interval we seem to be aware of a striving, like that
of nightmare. At any rate, something has taken place in which the muscle had no part. The muscle might even be amputated before the
impulse reached it. But if a motor impulse can thus be communicated to
a nerve ﬁbre to be transmitted over it, how can we be sure that this latter
may not abut against a nerve cell instead of against a muscle cell?
Ribot’s terminology sometimes seems open to criticism. Of the two
forms of attention, that which is governed by the course of outward perceptions and that which is controlled from within by deﬁnite purposes,
he terms the former spontaneous, the latter voluntary. Now, suppose a
man in a sudden ﬁt of anger blackguards another, can it be said that his
speech was involuntary simply because it was not controlled? And if he
wished to excuse himself on the ground of sudden provocation, would
he say that his language was purely spontaneous? It would seem better
to call every action which is subject to inward control voluntary,
whether actually controlled or not, and to apply the term spontaneous
only to those acts which are not reﬂexes from external stimuli.
The translation is sufﬁciently good, and the Open Court is doing
useful work in publishing such books.
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Six Lectures of Hints
toward a Theory of the Universe
Spring 1890

Houghton Library

Lecture I. Right reasoning in philosophy is only possible if grounded
on a sound theory of logic.
Fruitful thinking and experimentation are only two branches of one
process. They are essentially one. Thinking is experimentation; its
results as startling, as inexplicable. Experimentation is thinking.
The law of the development of fruitful conceptions, made out from
the history of science. A genuine development.
The nature of assurance. Induction & Hypothesis.
Lecture II. The ideas of philosophy must be drawn from logic, as Kant
draws his categories. For so far as anything intelligible and reasonable
can be found in the universe, so far the process of nature and the process of thought are at one.
What are the fundamental conceptions of logic? First, Second,
Third. Explanation and illustrations.
Chance, Law, and Continuity must be the great elements in the
explanation of the universe.
Lecture III. Critical survey of mental development in the last three centuries, and the ideas of today.
The social situation. Its philosophical suggestions.
The present conception of mathematics. The axioms exploded. Consequences for philosophy.
The present state of molecular physics. Unpromising forecast. Our
only hope is in a natural history of laws and forces.
Modern psychology. Its lessons for philosophy.
Lecture IV. The mathematical inﬁnite and absolute. Their relations to
philosophy.
Mathematical “imaginaries.” Cauchy’s view.
Inﬁnity; Cantor’s views partly accepted, partly rejected.
17
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Modern geometry; elementary explanation.
Non-Euclidean geometry and the absolute.
Theory of the absolute by Klein.
Application of these ideas to philosophy; Epicureanism, Pessimism,
Evolutionism.
Lecture V. Cartesian dualism, examined & rejected. Three systems
remain: Materialism, monism, idealism. The absurdity of materialism.
Monism consistently carried out would reduce itself to absurdity; but
practically it is but a modiﬁcation of materialism. Idealism, reasonable.
Matter is effete mind.
The controversy concerning Darwinian and Lamarckian evolution.
Abstract statement of Darwinianism, so as to show its applicability
wherever there is evolution of any kind. Abstract statement of Lamarckianism; its harmony with idealism. Is any third mode of evolution
conceivable?
Lecture VI. The ideal beginning of things. The law of assimilation, and
the breaking up of law.
The development of time.
The development of space, energy, inertia, etc.
Gravitation and molecular force.
The chemical elements.
Protoplasm.
The development of Consciousness, individual, social, macrocosmic.
The ideal end of things.

4

Sketch of a New Philosophy
Spring 1890

Houghton Library

DEVELOPMENT OF THE METHOD
1. It is not a historical fact that the best thinking has been done by
words, or aural images. It has been performed by means of visual
images and muscular imaginations. In reasoning of the best kind, an
imaginary experiment is performed. The result is inwardly observed,
and is as unexpected as that of a physical experiment. On the other
hand, the success of outward experimentation depends on there being a
reason in nature. Thus, reasoning and experimentation are essentially
analogous.
2. According to what law are fruitful conceptions developed? Their
ﬁrst germs present themselves in concrete and confused forms. The
human mind, without being able to draw certain truth from its own
depths, has nevertheless a natural bias toward true ideas of force and of
human nature. It ﬁnds such ideas simple, easy, natural. Natural selection may be supposed to account for this to some extent. Yet the ﬁrst
origins of fruitful ideas can only be referred to chance. They promptly
sink into oblivion if the mind is unprepared for them. If they meet allied
ideas, a welding process takes place. This is the great law of association, the one law of intellectual development. It is very different from a
mechanical law, in that it is only a gentle force. If ideas once together
were rigidly associated, intellectual development would be frustrated.
Association is external and internal, two grand divisions. These act in
two ways, ﬁrst to carry ideas up and make them broader, second to
carry them out in detail.
3. Development of the theory of assurance, mainly as in my previous
writings.
4. Philosophy seeks to explain the universe at large, and show what
there is of intelligible or reasonable in it. It is thus committed to the
notion (a postulate which however may not be completely true) that the
process of nature and the process of thought are alike.
19
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The opening sheet (R 928:2) of “Sketch of a New Philosophy,” with penciled markings in the upper-right corner, inscribed by the Collected Papers editors, suggesting
that this manuscript was at one point considered for inclusion in Collected Papers.
(By permission of the Houghton Library, Harvard University.)
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Analysis of the logical process. [Much of this in my previous writings.] The conceptions of First, Second, Third, rule all logic, and are
therefore to be looked for in nature. Chance and the law of high numbers. The process of stirring up a bag of beans preparatory to taking out
a sample handful analogous to the welding of ideas.
The only thing ever inferrible is a ratio of frequency. This truth compels the introduction of the conception of continuity throughout logic.
Logic teaches that Chance, Law, and Continuity must be the great
elements of the explanation of the universe.
5. The philosopher must regard opinions as so many vivisectionsubjects, to be studied for their natural history afﬁnities. He must even
take this attitude to his own opinion. Opinion has a regular growth,
though it may get stunted or deformed. To take the next step in philosophy vigorously and promptly, we must study our own historical position.
The drama of the last three centuries of struggling thought, in politics and sociology, in science, in mathematics, in philosophy, brieﬂy
narrated.
The ruling ideas of today.
6. How large numbers bring about regular statistics in social matters.
The peculiar reasoning of political economy; the Ricardian inference.
Analogy between the laws of political economy and those of intellectual development. This teaches the necessity of similar ideas in philosophy. Darwin and Adam Smith.
7. Mathematicians have exploded axioms. Metaphysics was always
an ape of mathematics, and the metaphysical axioms are doomed. The
regularity of the universe cannot be reasonably supposed to be perfect.
Absolute chance was believed by the ancients.
8. The present deadlock in molecular physics. If we are to cast about
at random for theories of matter, the number of such theories must be at
least ten million, and it must take the race a century to test each one.
Hence the chances are that there will be ﬁve million centuries before
any substantial advance.
Hence, the only hope is to get some notion what laws and forces are
naturally to be expected. We must have a natural history of laws of
nature. The only way to attain this is to explain these laws, and the only
explanation is to show how they came about, how they have grown. But
if they are growing, they are not absolutely rigid. Errors of observation
and real chance departures from law.
9. The Darwinian hypothesis stated in skeleton form, or a Darwinian
skeleton key to philosophy. Its elements are Sporting or accidental vari-
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ation, heredity not absolute but a gentle force, and adaptation, which
means reproductivity. This key opens a theory of evolution applicable
to the inorganic world also. The Lamarckian principle is limited, the
Darwinian general.
10. The modern psychology and the law of association. Habit and
breaking up of habit. Feeling sinks in habit. Application to philosophy.
11. The monism of the modern psychologists is really materialism.
The unreasonableness of it. The idea of supposing a particular kind of
machine feels is repugnant to good sense and to scientiﬁc logic. “Ultimates” cannot be admitted. The only possible way of explaining the
connection of body and soul is to make matter effete mind, or mind
which has become thoroughly under the dominion of habit, till consciousness and spontaneity are almost extinct.
12. The Absolute in metaphysics fulﬁlls the same function as the
absolute in geometry. According as we suppose the inﬁnitely distant
beginning and end of the universe are distinct, identical, or nonexistent,
we have three kinds of philosophy. What should determine our choice
of these? Observed facts. These are all in favor of the ﬁrst.
13. Résumé of all these principles of the method of philosophy.
Method relaxed for this sketch.
APPLICATION OF THIS METHOD
14. The process, the beginning, the end.
15. The law of assimilation. Disturbance and its propagation.
16. Development of Time. How to conceive of time being developed. How its different properties came about.
17. Development of space and of the laws of matter and motion.
They could not be otherwise.
18. Gravitation and molecular forces.
19. The chemical elements.
20. Protoplasm.
21. Consciousness. Development of God.
22. The end of things.

5

[On Framing Philosophical Theories]
late Spring 1890

Houghton Library

Three questions, at least, I think it must be admitted, ought to form
the subject of studies preliminary to the formation of any philosophical
st
nd
theory; namely, 1 , the purpose of the theory, 2 , the proper method of
rd
discovering it, 3 , the method of proving it to be true. I think, too, it can
hardly be denied that it will be safer to consider these questions concerning the particular theory which is to be sought out, in the light of
whatever we can ascertain regarding the functions, the discovery, and
the establishment of sound theories in general. But these are questions
of logic; and thus, no matter whether we ultimately decide to rest our
philosophy upon logical principles as data, or upon psychological laws,
or upon physical observations, or upon mystical experiences, or upon
intuitions of ﬁrst principles, or testimony, in any event these logical
questions have to be considered ﬁrst.
But if logic is thus to precede philosophy, will it not be unphilosophical logic? Perhaps logic is not in much need of philosophy. Mathematics, which is a species of logic, has never had the least need of
philosophy in doing its work. Besides, even if logic should require subsequent remodelling in the light of philosophy, yet the unphilosophical
logic with which we are obliged to set out will surely be better than no
logic at all.
The object of a theory is to render something intelligible. The object
of philosophy is to render everything intelligible. Philosophy thus postulates that the processes of nature are intelligible. Postulates, I say, not
assumes. It may not be so; but only so far as it is so can philosophy
accomplish its purpose; it is therefore committed to going upon that
assumption, true or not. It is the forlorn hope. But as far as the process
of nature is intelligible, so far is the process of nature identical with the
process of reason; the law of being and the law of thought must be practically assumed to be one. Hence, in framing a theory of the universe,
we shall do right to make use of those conceptions which are plainly
essential to logic.
23
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The two words logic and reason take their origin from two opposite
views of the nature of thought. Logic, from lovgo~, meaning word and
reason, embodies the Greek notion that reasoning cannot be done without language. Reason, from the Latin ratio, originally meaning an
account, implies that reasoning is an affair of computation, requiring,
not words, but some kind of diagram, abacus, or ﬁgures. Modern formal logic, especially the logic of relatives, shows the Greek view to be
substantially wrong, the Roman view substantially right. Words,
though doubtless necessary to developed thought, play but a secondary
role in the process; while the diagram, or icon, capable of being manipulated and experimented upon, is all-important. Diagrams have constantly been used in logic, from the time of Aristotle; and no difﬁcult
reasoning can be performed without them. Algebra has its formulae,
which are a sort of diagrams. And what are these diagrams for? They
are to make experiments upon. The results of these experiments are
often quite surprising. Who would guess beforehand that the square of
the hypotheneuse of a right-angled triangle was equal to the sum of the
squares of the legs? Though involved in the axioms of geometry and the
law of mind, this property is as occult as that of the magnet. When we
make a mathematical experiment, it is the process of reason within us
which brings out the result. When we make a chemical experiment, it is
the process of nature, acting by an intelligible, and therefore rational,
law, which brings about the result. All reasoning is experimentation,
and all experimentation is reasoning. If this be so, the conclusion for
philosophy is very important, namely, there really is no reasoning that
is not of the nature of diagrammatic, or mathematical, reasoning; and
therefore we must admit no conceptions which are not susceptible of
being represented in diagrammatic form. Ideas too lofty to be expressed
in diagrams are mere rubbish for the purposes of philosophy.
If we do not know how to express relations of virtue, honor, and
love, in diagrams, those ideas do not become rubbish; any more than
red, blue, and green are rubbish. But just as the relations of colors can
be expressed diagrammatically, so it must be supposed that moral relations can be expressed. At any rate, until this is done, no use can be
made of such conceptions in the theory of the universe.
Good reasoning is concerned with visual and muscular images.
Auricular ideas are the source of most unsound thinking.

6

The Non-Euclidean Geometry
Made Easy
late Spring 1890

Houghton Library

We have an a priori or natural idea of space, which by some kind of
evolution has come to be very closely in accord with observations. But
we ﬁnd in regard to our natural ideas, in general, that while they do
accord in some measure with fact, they by no means do so to such a
point that we can dispense with correcting them by comparison with
observations.
C

D

A

B

A
A

B
O
B

Given a line CD and a point O. Our natural (Euclidean) notion is that
st
1 there is a line AB through O in the plane OCD which will not
meet CD at any ﬁnite distance from O.
nd
2 that if any line AB or AB through O in the plane OCD be
inclined by any ﬁnite angle, however small, to AB, it will meet CD at
some ﬁnite distance from O.
Is this natural notion exactly true?
A. This is not certain.
B. We have no probable reason to believe it so.
C. We never can have positive evidence lending it any degree of
likelihood. It may be disproved in the future.
D. It may be true, perhaps. But since the chance of this is as 1 : or
S, the logical presumption is, and must ever remain, that it is not true.
25
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E. If there is some inﬂuence in evolution tending to adapt the mind
to nature, it would probably not be completed yet. And we ﬁnd other
natural ideas require correction. Why not this, too? Thus, there is some
reason to think this natural idea is not exact.
F. I have a theory which ﬁts all the facts as far as I can compare
them, which would explain how the natural notion came to be so
closely approximate as it is, and how space came to have the properties
we ﬁnd it has. According to this theory, this natural notion would not be
exact.
To give room for the non-Euclidean geometry, it is sufﬁcient to
admit the ﬁrst of these propositions.
Either the ﬁrst or the second of the two natural propositions on
page 25 may be denied, giving two corresponding kinds of non-Euclidean geometry. Though neither of these is quite so easy as ordinary
geometry, they can be made intelligible. For this purpose, it will sufﬁce
to consider plane geometry. The plane in which the ﬁgures lie must be
regarded in perspective.

A
B

S

I
A

D

B

C
D

1
Let ABCD be this plane, which I call the natural plane, seen edgewise. Let S be the eye, or point of view, or centre of projection. From
every point of the natural plane, rays, or straight lines proceed to the
point of view, and are continued beyond it if necessary. If three points
in the natural plane lie in one straight line, the rays from them through
the point of view will lie in one plane. Let AB be the plane of the
delineation or picture seen edgewise. It cuts all the rays through S in
1. Merely because so called by writers on Perspective. Nothing to do with the “natural
assumptions” of page 25.
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points, and so many of these rays as lie in one plane it cuts in a straight
line; for the intersection of two planes is a straight line. The points in
which this plane cuts those rays are the perspective delineations of the
natural points, i.e. the corresponding points in the natural plane. We
extend this to cases in which the point of view is between the natural
and the delineated points.
It is readily seen that the delineation of a point is a point, and that to
every point in the picture corresponds a point in the natural plane. And
to a straight line in the natural plane corresponds a straight line in the
picture. For the ﬁrst straight line and the point of view lie in one plane,
and the intersection of this plane by the plane of the picture is a straight
line.
All this is just as true for the non-Euclidean as for the Euclidean
geometry.
But now let us consider the parts of the natural plane which lie at an
inﬁnite distance and see how they look in perspective.
First suppose the natural, Euclidean, or parabolic geometry to be
true. Then all the rays through S from inﬁnitely distant parts of the
plane, themselves lie in one plane. For let SI be such a ray, then if SI
be turned about S the least bit out of the plane parallel to the natural
plane it will cut the latter at a ﬁnite distance.
These rays through S from the inﬁnitely distant parts of the natural
plane, since they lie in one plane, will cut the plane of the picture in a
straight line, called the vanishing line of the natural plane.
The delineations of any two parallel lines will cross one another on
this vanishing line.
Next, suppose that the 2nd natural proposition on p. 25 is false and
that SI may be tilted through a ﬁnite angle without cutting the natural
plane at a ﬁnite distance.
Then, I will state, what there is no difﬁculty in proving, that the
delineation of the inﬁnitely distant parts of the natural plane will
occupy a space on the picture bounded by a conic section.
The picture looks exactly as before, only that the REAL DISTANCES of
certain parts which on the ﬁrst assumption were ﬁnite, now become
inﬁnite.
The following two ﬁgures show the straight line which on the ﬁrst
assumption alone represents parts really inﬁnitely distant, as well as the
conic which on the second assumption bounds the delineation of the
really inﬁnitely distant parts. With two lines parallel on the ﬁrst
assumption.
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In this case, space is limited. But though limited, it is immeasurable.
Imagine, for instance, that every kind of unit of linear measure should
shrink up as it was removed from a ﬁxed centre, and perhaps differently
according as it was radially or peripherally placed, so that it never could
in any ﬁnite number of repetitions get beyond a certain spherical surface. Then that surface would be at an inﬁnite distance and no moving
body could ever traverse it, for the distance moved over in a unit of time
would be a unit of distance. But unless this linear unit were to shrink
according to a peculiar law, the result would be that different parts of
space would be unlike. That is to say, for example,
if we were to draw the plane ﬁgure ABCD, by
B
means of given lengths AB, AC, AD, BC, we
should ﬁnd the resulting length of CD to be differC ent in different parts of space. Now, geometers
A
assume, perhaps with little reason, that the fact
D
that rigid bodies move about readily in space
without change of proportions, shows that all the
parts of space are alike.
With this condition, I will state, what is again readily proved, what
the law of the representation of equal distances and equal angles is in
this second or hyperbolic geometry. For the distances. Let the conic be
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the “absolute,” or the perspective representation boundary of inﬁnitely
distant regions. Let AB be a unit of distance. Through AB draw the line
I
I
O
A
B

A
B

J

J

IJ, let IJ be any other line. Draw straight lines through their intersections II and JJ with the absolute. Let O be the point where these lines
intersect; from O draw rays to A and B; then the distance AB cut off
by these rays on the line IJ is equal to AB.
The rule for angles is this. Let the conic be the absolute. Let ACB be
a given angle. From C draw CI and CJ tangent to the absolute. Take any
other vertex C and draw tangents CI and CJ to the absolute. Through
I the intersection of CI and CI and J the intersection of CJ and CJ
draw the straight line IJ cutting AC and BC in A and B. Then
ACB  ACB.

C

I
B

A

J

C
st
The third kind of geometry, which denies the 1 natural assumption,
supposes space to be unlimited but ﬁnite, that is measurable. It is as if
the linear unit so expanded in departing from a centre as to enable us to
pass through what is naturally supposed to be at an inﬁnite distance.

7

Review of Jevons’s Pure Logic
3 July 1890

The Nation

Pure Logic, and Other Minor Works. By W. Stanley Jevons.
Edited by Robert Adamson and Harriet A. Jevons. Macmillan &
Co. 1890.
Though called Minor, these are scientiﬁcally Jevons’s most important writings. As when they ﬁrst appeared, they impress us by their
clearness of thought, but not with any great power. The ﬁrst piece,
“Pure Logic,” followed by four years De Morgan’s Syllabus of Logic, a
dynamically luminous and perfect presentation of an idea. In comparison with that, Jevons’s work seemed, and still seems, feeble enough. Its
leading idea amounts to saying that existence can be asserted indirectly
by denying the existence of something else. But among errors thick as
autumn leaves in Vallambrosa, the tract contains a valuable suggestion,
a certain modiﬁcation of Boole’s use of the symbol  in logic. This
idea, directly suggested by De Morgan’s work, soon presented itself
independently to half-a-dozen writers. But Jevons was ﬁrst in the ﬁeld,
and the idea has come to stay. Mr. Venn is alone in his dissent.
The substance of the second piece in this volume, “The Substitution
of Similars,” is in its title. Cicero had a wart on his nose; so Burke
would be expected to have something like it. This is Mill’s inference
from particulars to particulars. As a matter of psychology, it is true the
one statement suggests the other, but logical connection between them
is wholly wanting. The substitution of similars might well be taken as
the grand formula of bad reasoning.
Both these tracts warmly advocate the quantiﬁcation of the predicate—that it is preferable in formal logic to take A  B as the fundamental form of proposition rather than “If A, then B,” or “A belongs
among the Bs.” The question is not so important as Jevons thought it to
be; but we give his three arguments with refutations. First, he says the
copula of identity is logically simpler than the copula of inclusion. Not
so, for the statement that “man  rational animal” is equivalent to a
30
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compound of two propositions with the copula of inclusion, namely, “If
anything is a man, it is a rational animal,” and “If anything is a rational
animal, it is a man.” True, Jevons replies that these propositions can be
written with a copula of identity, A  AB. But A and B are not symmetrically situated here. They are not simply joined by a sign of equality.
Second, Jevons says that logic takes a more unitary development with
the proposition of identity than with that of inclusion. He thinks his
doctrines of not quantiﬁed logic and the substitution of similars call for
this copula, but this is quite an error. And then an inference supposes
that if the premises are true, the conclusion is true. The relation of premises to conclusion is thus just that of the terms of the proposition of
inclusion. Thus the illative “ergo” is really a copula of inclusion. Why
have any other? Third, Jevons holds the proposition of identity to be the
more natural. But, psychologically, propositions spring from association. The subject suggests the predicate. Now the difﬁculty of saying
the words of any familiar thing backwards shows that the suggesting
and suggested cannot immediately change places.
The third piece in the volume describes Jevons’s logical machine, in
every respect inferior to that of Prof. Allan Marquand, and adequate
only to inferences of childish simplicity. The higher kinds of reasoning
concerning relative terms cannot (as far as we can yet see) be performed mechanically.
The fourth paper advocates the treatment of logic by means of arithmetic—without previous logical analysis of the conception of number,
which would call for the logic of relatives. To exhibit the power of his
method, Jevons shows that it draws at once such a difﬁcult conclusion
as this: “For every man in the house, there is a person who is aged;
some of the men are not aged. It follows, that some of the persons in the
house are not men.” Unfortunately, this is an exhibition not of the
power of the method, but of its imbecility, since the reasoning is not
good. For if we substitute for “person,” even number, for “man,” whole
number, for “aged,” double of an integer, we get this wonderful reasoning: “Every whole number has its double; some whole numbers are not
doubles of integers. Hence, some even numbers are not whole numbers.”
The remainder of the book is taken up with Jevons’s articles against
Mill, which were interrupted by his death. The ﬁrst relates to Mill’s theory of mathematical reasoning, which in its main features is correct.
The only defect which Jevons brings out is, that no satisfactory mode of
proving the approximate truth of the geometrical axioms is indicated.
But this is a question of physical, not of mathematical, reasoning. The
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second criticism, relating to resemblance, seems due to Jevons’s not
seizing the distinction between a deﬁnite attribute, which is a resemblance between its subjects, and Resemblance in general, as a relation
between attributes. The third paper concerns Mill’s theory of induction.
That theory may be stated as follows: When we remark that a good
many things of a certain kind have a certain character, and that no such
things are found to want it, we ﬁnd ourselves disposed to believe that all
the things of that kind have that character. Though we are unable, at
ﬁrst, to defend this inference, we are none the less under the dominion
of the tendency so to infer. Later, we come to the conclusion that certain
orders of qualities (such as location) are very variable even in things
which otherwise are closely similar, others (as color) are generally
common to narrow classes, others again (as growth) to very wide
classes. There are, in short, many uniformities in nature; and we come
to believe that there is a general and strict uniformity. By making use of
these considerations according to four certain methods, we are able to
distinguish some inductions as greatly preferable to others. Now, if it be
really true that there is a strict uniformity in nature, the fact that inductive inference leads to the truth receives a complete explanation. We
believe in our inferences, because we are irresistibly led to do so; and
this theory shows why they come out true so often. Such is Mill’s doctrine. It misses the essential and dwells on secondary features of scientiﬁc inference; but it is an intelligible doctrine, not open to the charge of
paltering inconsistency which Mr. Jevons brings against it.
No doubt there is a good deal of truth in Jevons’s criticism of Mill,
who was a sagacious but not a very close thinker, and whose style, very
perspicuous for him who reads rapidly, is almost impenetrably obscure
to him who inquires more narrowly into its meaning. But Mill’s examination of Hamilton has a logical penetration and force which we look
for in vain in Jevons’s articles on Mill.

8

Review of Carus’s
Fundamental Problems
7 August 1890

The Nation

Fundamental Problems: The Method of Philosophy as a Systematic Arrangement of Knowledge. By Dr. Paul Carus. Chicago:
The Open Court Publishing Company, 1889.
A book of newspaper articles on metaphysics, extracted from Chicago’s weekly journal of philosophy, the Open Court, seems to a New
Yorker something singular. But, granted that there is a public with aspirations to understand fundamental problems, the way in which Dr.
Carus treats them is not without skill. The questions touched upon are
all those which a young person should have turned over in his mind
before beginning the serious study of philosophy. The views adopted
are, as nearly as possible, the average opinions of thoughtful men today
—good, ripe doctrines, some of them possibly a little passées, but of the
fashionable complexion. They are stated with uncompromising vigor;
the argumentation does not transcend the capacity of him who runs; and
if there be here and there an inconsistency, it only renders the book
more suggestive, and adapts it all the better to the need of the public.
The philosophy it advocates is superscientiﬁc. “There is no chaos,
and never has been a chaos,” exclaims the author, although of this no
scientiﬁc evidence is possible. The doctrine of “the rigidity of natural
laws . . . is a kth'ma ej~ ajeiv.” Such expressions are natural to Chicago
journalists, yet, emphatic as this is, we soon ﬁnd the kth'ma ej~ ajeiv is
nothing but a regulative principle, or “plan for a system.” When we
afterwards read that, “in our opinion, atoms possess spontaneity, or
self-motion,” we wonder how, if this is anything more than an empty
phrase, it comports with rigid regularity of motion.
Like a stanch Lockian, Dr. Carus declares that “the facts of nature
are specie, and our abstract thoughts are bills which serve to economize
the process of exchange of thought.” Yet these bills form so sound a
currency that “the highest laws of nature and the formal laws of thought
33
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are identical.” Nay, “the doctrine of the conservation of matter and
energy, although discovered with the assistance of experience, can be
proved in its full scope by the pure reason alone.” When abstract reason
performs such a feat as that, is it only economizing the interchange of
thought? There is no tincture of Locke here.
Mathematics is highly commended as a “reliable and well established” science. Riemann’s stupendous memoir on the hypotheses of
geometry is a “meritorious essay.” Newton is “a distinguished scientist.” At the same time, the views of modern geometers are correctly
rendered: “Space is not a non-entity, but a real property of things.”
The profession of the Open Court is to make an “effort to conciliate
religion with science.” Is this wise? Is it not an endeavor to reach a foredetermined conclusion? And is not that an anti-scientiﬁc, anti-philosophical aim? Does not such a struggle imply a defect of intellectual
integrity and tend to undermine the whole moral health? Surely, religion is apt to be compromised by attempts at conciliation. Tell the Czar
of all the Russias you will conciliate autocracy with individualism; but
do not insult religion by offering to conciliate it with any other impulse
or development of human nature whatever. Religion, to be true to itself,
should demand the unconditional surrender of free thinking. Science,
true to itself, cannot listen to such a demand for an instant. There may
be some possible reconciliation between the religious impulse and the
scientiﬁc impulse; and no fault can be found with a man for believing
himself to be in possession of the solution of the difﬁculty (except that
his reasoning may be inconclusive), or for having faith that such a solution will in time be discovered. But to go about to search out that solution, thereby dragging religion before the tribunal of free thought, and
committing philosophy to ﬁnding a given proposition true—is this a
wise or necessary proceeding? Why should not religion and science
seek each a self-development in its own interest, and then if, as they
approach completion, they are found to come more and more into
accord, will not that be a more satisfactory result than forcibly bending
them together now in a way which can only disﬁgure both? For the
present, a religion which believes in itself should not mind what science says; and science is long past caring one ﬁg for the thunder of the
theologians.
However, these objections apply mainly to the Open Court’s profession, scarcely at all to its practice; for a journal cannot be said to
wrench philosophy into a forced assent to religion which pronounces
that “it is undeniable that immaterial realities cannot exist,” and that
“the appearance of the phenomena of sensation will be found to depend
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upon a special form in which the molecules of protoplasma combine
and disintegrate,” and that “the activity called life is a special kind of
energy” (a doctrine whose attractiveness is inversely as one’s knowledge of dynamics).
Dr. Carus writes an English style several degrees less unpleasant
than that of many of our young compatriots who have imbibed the German taste by some years’ or months’ residence in Berlin or Heidelberg.
And as to consistency, whatever may be its importance in a systematic
work, in a series of brief articles designed chieﬂy to stimulate thought,
strictly carried out, it would be no virtue, but rather a fault. On the
whole, the Open Court is marked by sound and enlightened ideas, and
the fact that it can by any means ﬁnd support does honor to Chicago.

9

Review of Muir’s
The Theory of Determinants
28 August 1890

The Nation

The Theory of Determinants in the Historical Order of Its Development. Part I. “Determinants in General: Leibnitz (1693) to
Cayley (1841).” By Thomas Muir, M.A., LL.D., F.R.S.E. Macmillan & Co. 1890.
The only history of much interest is that of the human mind. Tales of
great achievements are interesting, but belong to biography (which still
remains in a prescientiﬁc stage) and do not make history, because they
tell little of the general development of man and his creations. The history of mathematics, although it relates only to a narrow department of
the soul’s activity, has some particularly attractive features. In the ﬁrst
place, the different steps are perfectly deﬁnite; neither writer nor reader
need be in the least uncertain as to what are the things that have to be set
forth and explained. Then, the record is, as compared with that of practical matters, nearly perfect. Some writings of the ancients are lost,
some early matters of arithmetic and geometry lie hidden in the mists of
time, but almost everything of any consequence to the modern development is in print. Besides, this history is a chronicle of uninterrupted
success, a steady succession of triumphs of intelligence over primitive
stupidity, little marred by passionate or brutal opposition.
Dr. Muir, already well known by many investigations into determinants and continued fractions, and by a charming little introduction to
determinants, has thoroughly studied the history of this subject, and has
arranged his account of it with remarkable clearness. Each writer’s
results are stated in his own language, followed by a luminous commentary. An ingenious table shows the history of forty-four theorems,
and at the same time serves as an index to the ﬁrst half of this volume,
which, it is to be presumed, is one-half of the ﬁrst part, and not more
than one-fourth of the whole work.
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Perhaps Dr. Muir attaches a little too much importance to theorems,
as contradistinguished from methods and ideas. Thus, he speaks rather
unfavorably of Bézout’s work (1779), although it contains the idea of
polar multiplication; but because this is not made a theorem, Dr. Muir
hardly notices it. The ﬁrst paper analyzed in the book is by Leibnitz,
and contains the umbral notation, which is the quintessential idea of the
theories of determinants as well as that of matrices, to which the theory
of determinants is but an appendage.
We have already mentioned that the last number of the American
Journal of Mathematics contains an admirable memoir upon matrices
by Dr. Henry Taber of Clark University.

10

Review of
Fraser’s Locke
25 September 1890

The Nation

Locke. By Alexander Campbell Fraser. [Philosophical Classics
for English Readers.] Edinburgh: Wm. Blackwood & Sons; Philadelphia: J. B. Lippincott Co. 1890.
Mr. Galton’s researches have set us to asking of every distinguished
personality, what were the traits of his family; although in respect, not
to Mr. Galton’s eminent persons, but to the truly great—those men
who, in their various directions of action, thought, and feeling, make
such an impression of power that we cannot name from all history more
than three hundred such—in respect to these men it has not been shown
that talented families are more likely than dull families to produce
them. The gifts of fortune, however, are of importance even to these. It
is not true that they rise above other men as a man above a race of intelligent dogs. In the judgment of Palissy the potter (and what better witness could be asked?), the majority of geniuses are crushed under
adverse circumstances. John Locke, whose biography by Berkeleyan
Professor Fraser is at our hand, came of a family of small gentry, his
mother being a tradesman’s daughter. The family had shown good, but
no distinguished ability, and no remarkable vitality. The philosopher,
John, the eldest child of his parents, was born (1632) two years after
their marriage; there was one other child ﬁve years later. John Locke
himself never contemplated marriage.
He resembled not in the least a genius of the regulation pattern—a
great beast, incapable of self-control, self-indulgent, not paying his
debts, subject to hallucinations, half-mad, absent-minded. He did not
even, like the popular hero, attribute all that distinguished him to his
mother’s inﬂuence. He called her “pious and affectionate,” but rarely
mentioned her. On the other hand, he often spoke of his father with
strong love, with respect for his character, and with admiration for his
“parts.” That father gave him all his instruction up to the age of fourteen
38
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years; and since he alone of Locke’s teachers escaped the bitter maledictions of his later life for their pedantry and “verbal learning,” the
father it doubtless was who ﬁrst taught our philosopher to think for
himself.
“I no sooner perceived myself in the world,” says Locke, “but I
found myself in a storm.” When he was ten years old, the Civil War
broke out, and the house was near Bristol, one of the centres of operations. His father at ﬁrst joined the Parliamentary army, but returned
within two years. Such events made food for reﬂection and doubtless
suggested toleration.
At fourteen he was put to Westminster school, under stern Dr.
Busby, whose pedantry he detested; at twenty sent to peripatetic
Oxford, and was still thoroughly discontented. He had not been a precocious boy, and was quite unconscious of superior power. At ﬁrst he
only read romances, and probably never studied very hard. He was
awakened by the books of Descartes, whose system he did not embrace,
but whose lucidity encouraged him to believe himself not a fool. “This
same John Locke,” says Anthony à Wood, “was a man of turbulent
spirit, clamorous and discontented; while the rest of our club took notes
deferentially from the mouth of the master, the said Locke scorned to
do so, but was ever prating and troublesome.” But this is the distortion
of hatred, such as that which later prompted the lie that caused Charles
II to order Locke’s expulsion from his studentship. The envious tribe
said to infest colleges must take everlasting comfort in the reﬂection
that efforts like theirs expelled John Locke from Oxford, and almost stiﬂed the Essay Concerning Human Understanding.
Two years before the Restoration, he took his master’s degree, and
was afterwards appointed to that life studentship, to lectureships in
Greek and rhetoric, and to a censorship in moral philosophy. At a later
date, he took the degree of Bachelor in Medicine. His father and brother
died in 1661, leaving him about half enough to live upon. In 1666,
being thirty-four years old, he made the acquaintance of Lord Ashley,
afterwards Earl of Shaftesbury, grandfather of the author of the Characteristics. This nobleman took up Locke and formed him into a man of
business, a man of the world, and a politician, ﬁt to become, as he did
become, the philosophical champion of the Glorious Revolution.
Locke falsiﬁes the maxim that he who has done nothing great at
twenty-seven years of age never will. His ﬁrst publication (barring a
few early verses) at double that age consisted of two anonymous articles in an encyclopædia. He never learned to write a good style. His
great Essay appeared three years later, May, 1689, though he had been
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at work upon it for nearly twenty years. He only lived ﬁfteen years
more, during which he was much engaged in public business, so that
the time of his active authorship was brief.
Locke’s was a frail and diminutive ﬁgure, with sloping shoulders, a
gracefully set head, a forehead appearing low because cut off below by
strong eyebrows rising to an angle over a nose long, pointed, and highridged. His eyes were prominent, his mouth well-formed, his chin
strong. He must have resembled a little the late E. H. Palmer. His health
was always delicate; he was a great sufferer from asthma.
That great observer, Sydenham, many years before Locke became
famous, wrote of him as “a man whom, in the acuteness of his judgment and in the simplicity—that is, the excellence—of his manners, I
conﬁdently declare to have amongst the men of our own time few
equals and no superiors.” That Locke’s manners should have made so
powerful an impression upon Sydenham bespeaks magnetism if not
greatness. A fascinating companion, gay, witty, observant, shrewd,
thoroughly in earnest in his convictions, he added to his good fellowship the air of meaning to get himself all the happiness out of life he
could, and to impart it to those about him. He maintained he had the
sanction of Scripture in living for enjoyment, and the great pleasures he
pursued were, he tells us, these ﬁve: health, reputation, knowledge, the
luxury of doing good to others, and the hope of heaven. Few men have
had so many warm friends; and to these friends he was devoted with a
passion strong as a lover’s.
At the same time he was no mean diplomatist, knew well enough
how to play upon weaknesses, and no one more than he possessed the
art of turning men inside out. Many little maxims on this head are scattered through his writings. He himself was impenetrable. “I believe
there is not in the world,” said one who had tried a lance with him,
“such a master of taciturnity and passion.” He confesses himself to be
choleric, though soon appeased; but, in fact, self-control is the characteristic mark of his thoroughly well-regulated life. His personal economy was strict. He was methodical in business to a fault. His prudence
was carried to the point of excessive caution. He was moderate in
everything, and probability was his guiding star. He was deeply religious; but it was public spirit, the benevolent wish to improve the condition of his country and the world, which was the mainspring of his
life and inspired all he wrote.
Hence, the vast inﬂuence which Locke’s philosophy exerted upon
the development of Europe for more than a century. If it be said that in
truth no such force was exerted, but that Locke only happened to be the
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mouthpiece of the ideas which were destined to govern the world, can
there after all be anything greater than so to anticipate the vital thought
of the coming age as to be mistaken for its master? Locke’s grand word
was substantially this: “Men must think for themselves, and genuine
thought is an act of perception. Men must see out of their own eyes, and
it will not do to smother individual thought—the only thought there
really is—beneath the weight of general propositions, laid down as
innate and infallible, but really only traditional—oppressive and
unwholesome heritages from a barbarous and stupid past.” When we
think of the manner in which the Cartesians, Spinoza, and the others
had been squeezing out the quintessence of blindness from “First Principles,” and consider to what that method was capable of lending itself,
in religion and in politics, we cannot fail to acknowledge a superior element of truth in the practicality of Locke’s thought, which on the whole
should place him nearly upon a level with Descartes.
Prof. Fraser’s is the fourth life of Locke drawn more or less from
unprinted sources. It cannot be said to be a sympathetic account of him.
The biographer seems to see no charm in his hero, and is perpetually
speaking of his want of imagination; which only means he was not
given to unpractical dreaming. The account of Locke’s writings is,
however, unusually good; and the insufferable sophistry of T. H. Green
is well disposed of in a paragraph. Prof. Fraser pleads for a new edition
of Locke’s works, and it is very true that this great man, whose utterances still have their lessons for the world, with wholesome inﬂuences
for all plastic minds, should be studied in a complete, correct, and critical edition.

11

[Notes on the First Issue
of the Monist]
23 October 1890

The Nation

—Many minds nowadays are turning towards high philosophy with
expectations such as wide-awake men have not indulged during ﬁfty
years of Hamiltonianism, Millism, and Spencerianism; so that the
establishment of a new philosophical quarterly which may prove a
focus for all the agitation of thought that struggles today to illuminate
the deepest problems with light from modern science, is an event worthy of particular notice. The ﬁrst number of the Monist (Open Court
Publishing Company) opens with good promise, in articles by two
Americans, one Englishman, three Germans, two Frenchmen. Mr. A.
Binet, student of infusorial psychology, treats of the alleged physical
immortality of some of these organisms. In the opening paper, Dr.
Romanes defends against Wallace his segregation supplement to the
Darwinian theory, i.e., that the divergence of forms is aided by varieties
becoming incapable of crossing, as, for instance, by blossoming at different seasons. Prof. Cope, who, if he sometimes abandons the English
language for the jargon of biology, is always distinguished by a clear
style, ever at his command in impersonal matters, gives an analysis of
marriage, not particularly original, and introduces a slight apology for
his former recommendation of temporary unions. Prof. Ernst Mach has
an “anti-metaphysical” article characteristic of the class of ingenious
psychologists, if not perhaps quite accurate thinkers, to which he
belongs. Mr. Max Dessoir recounts exceedingly interesting things
about magic mirrors considered as hypnotizing apparatus. Mr. W. M.
Salter and M. Lucien Arréat tell us something of the psychology of
Höffding and of Fouillée. Among the book-notices, a certain salad of
Hegel and mathematics excites our curiosity and provokes an appetite
for more of this sort. The writer makes much ado to state Dr. F. E.
Abbot’s metaphysics, certainly as easily intelligible a theory as ever
was.
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—It remains to explain the name Monist. Dr. Carus, the putative editor, says: “The philosophy of the future will be a philosophy of facts, it
will be positivism; and in so far as a unitary systematization of facts is
the aim and ideal of all science, it will be Monism.” But this is no deﬁnition of monism at all; in fact, the last clause conveys no idea. The
search for a unitary conception of the world, or for a unitary systematization of science, would be a good deﬁnition of philosophy; and, with
this good old word at hand, we want no other. To use the word monism
in this sense would be in ﬂagrant violation at once of usage and of the
accepted principles of philosophical terminology. But this is not what is
meant. Monism, as Dr. Carus himself explains it in his Fundamental
Problems, p. 256, is a metaphysical theory opposed to dualism or the
theory of two kinds of substance—mind and matter—and also conceiving itself to be different both from idealism and materialism. But idealism and materialism are almost identical: the only difference is that
idealism regards the psychical mode of activity as the fundamental and
universal one, of which the physical mode is a specialization; while
materialism regards the laws of physics as at the bottom of everything,
and feeling as limited to special organizations. The metaphysicians
who call themselves Monists are usually materialists sans le savoir. The
true meaning attaching to the title of the magazine may be read in these
words of the editor:
We are driven to the conclusion that the world of feelings forms an inseparable whole together with a special combination of certain facts of the objective world, namely, our body. It originates with this combination, and
disappears as soon as that combination breaks to pieces. . . . Subjectivity must
be conceived as the product of a coöperation of certain elements which are
present in the objective world. . . . Motions are not transformed into feelings,
but certain motions, . . . when coöperating in a special form, are accompanied
with feelings.

12

My Life
c. 1890

Houghton Library

An extraordinary thing happened to me at a tender age,—as I now
reﬂect upon it, a truly marvellous thing, though in my youthful heedlessness, I overlooked the wonder of it and just cried at the pickle. This
occurred 1839 September 10. At that time I commenced life in the
function of a baby belonging to Sarah Hunt (Mills) Peirce and Benjamin Peirce, professor of mathematics in Harvard College, beginning
to be famous. We lived in a house in Mason Street. This house belonged
to Mr. Hastings, who afterward built an ugly house between Longfellow’s and the Todd’s.
I remember nothing before I could talk. I remember starting out to
drive in a carryall and trying to say something about a canarybird; I
remember sitting on the nursery ﬂoor playing with blocks in an aimless
way and getting cramps in my ﬁngers; and I remember an old negro
woman who came to do scrubbing. I remember her because she frightened me and I dreamed about her. I remember a gentleman who came to
see my mother,—probably William Story, who drew a sketch of her.
At a later time, I remember well the Davis’s wedding which took
place in the house, the minister in his black gown, and my getting my
leg down in the register hole and being rescued by Uncle Henry Davis. I
well remember Aunt Harty before she was married and my trying to
mesmerize her, I think in imitation of Jem. I remember the dining room,
which had formerly been a kitchen, and eating hasty pudding for breakfast there. I remember distinctly my ﬁrst taste of coffee, given me surreptitiously by the kitchen girls. No mocha will ever again have that
quality for me. I remember Professor Sylvester at table there. I also
remember my Aunt Helen Huntington coming and being obliged to lie
at once on the bed. She died shortly after, Ned Huntington, her youngest child, being, I suppose, 2 or 3 years younger than me. I remember
many other things about the old house, and often dream about it. I
remember the Isabella grapes over the piazza.
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I forgot to mention that earlier (?) I remember Mrs. Harriet Gray
Otis who lived next door and had a poodle dog; and I had a toy poodle.
The Whittemores afterward moved into that house and Babby Whittemore,—a little girl a few months younger than me,—and I went
together to Ma’am Sessions’s school in the Craigie House when I was 5
years old. I remember how angry people were when a furniture dealer
cut down some elms to build a store. Cambridge was a lovely old place
at that time and people went to Boston in an “hourly.” The fare was
16N cents. The currency consisted of old worn Spanish pieces, valued
at 6L, 12K, 25 cts and $1; also bank bills of very doubtful value.
Money was expressed in shillings and pence, 6 shillings to a dollar.
I well remember how Jem used to go to Dr. Jennison’s school in a
very old house under the Washington elm; and later to Mr. Whitman at
the Hopkins Academy. There I once went with him. I remember old Dr.
Hedge who lived near by with two maiden daughters, and the Dixwells.
I remember old Mrs. Lowell, and Miss Louisa Greenough who lived in
a house facing the Common, and her bringing me a bottle of Stuart’s
syrop. I remember going to see Mr. Whittemore’s factory. They either
made or used curry combs there. Whittemore soon failed and was made
postmaster. Later he was clerk in a drygoods shop. I remember being
weighed in Deacon Brown’s store in a huge pair of scales.
I remember Dr. Gould coming to my father to take lessons, and he
left college in 1844.
I remember driving with father to Dr. Bache’s camp at Blue Hill, in
1845. I well remember the Quincys who left Cambridge in 1845. I also
remember a great deal about the building of the New House. I recollect
the discussion of the plans before it was begun, and the building of it.
Then it was not ﬁnished in time, and the Bartletts who were to take the
old house moved in and we boarded with them, and John Bartlett made
a wonderful trick cabinet of drawers out of cigar boxes. I remember eating my ﬁrst meal in the new house of oysters, seated on the back stairs.
I think we must have moved in 1845. I remember in that year Judge
Story’s funeral, the Irish Famine, the Mexican War, and the retirement
of Professor Treadwell. I soon after began going to Miss Ware’s school.
I remember early visits to my grandmother in Salem, to different
houses. One time in the cars with Aunt Lizzie, Miss Margaret Fuller
was with us, and had a book with pictures about an imp in a bottle. She
impressed me a good deal. She moved to N.Y. in 1844 and in 1846 left
this country and was drowned on the return voyage with her husband,
the Marquis Ossoli, in 1850, which event of course I remember the talk
about.
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Note on Pythagorean Triangles
c. 1890

Houghton Library

A Pythagorean triangle is a set of 3 integer numbers proportional to
the legs and hypotheneuse of a right triangle. It is irreducible if the 3
integers have no common measure. The number of irreducible
Pythagorean triangles of which a given number is hypotheneuse is 0, if
the number contains a prime factor not of the form (4n  1 ); otherwise,
it is equal to 2 p  1 where p is the number of its different prime factors.
For example, 725  5 2 29. Accordingly,
2

(364 )  132496

2

2

(627 )  393129

2

(725 )  525625

(333 )  110889

2

(644 )  414736

2

(725 )  525625
2

2

2

It is also true that (500 )  (525 )  (725 ) ; but that triangle is reducible. Again, 1105  5 13 17. Accordingly,
2

(47 ) 

2

(264 ) 

2209

69696

2

2

(1073 )  1151329

2

(1105 )  1221025

(1104 )  1218816

2

(1105 )  1221025
2

2

(576 )  331776

(744 ) 

2

2

(943 )  889249

(817 ) 

2

2

(1105 )  1221025

553536
667489

(1105 )  1221025
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Hints toward the Invention
of a Scale-Table
c. 1890

Houghton Library

[Version 1]
§1. A system of logarithms is a system of numbers corresponding,
one-to-one, to natural numbers in such a way that pairs of natural numbers which are in the same ratio to one another have logarithms which
differ from one another by the same amount. Thus, since
10 : 15  14 : 21
it follows that
log 10  log 15  log 14  log 21.
Logarithms were invented by Napier, 1614.
§2. A logarithmic scale is a scale on which natural numbers are set
down at distances from the origin measured by their logarithms. If we
apply a piece of paper to such a scale and mark off the distance of 15
from 10 and measure this on from 14 we shall ﬁnd 21; thus solving the
proportion.
The logarithmic scale was invented by Edmund Gunter, 1624.
§3. All linear logarithmic scales are similar. Consequently, different
systems of logarithms are only different scales of measurement along a
logarithmic scale.
§4. Suppose I convert the edge of this sheet into a rude logarithmic
scale, using the spaces between the lines as units of measurement. If I
have no means at hand of subdividing them, except that of writing the
numbers regularly, the proper subdivision of the scale may be treated in
the use of it as a separate problem.
Practice with this scale will suggest several patentable inventions.
You will see the scale is at the same time a table of antilogarithms, that
is of numbers corresponding to given logarithms.
§5. How long must the slip of paper be for use with this scale?
48
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100| 111| 122| 135| 149| 165| 182| 202| 223| 246| 272| 301| 332| 367| 406| 449| 496| 548| 606| 670| 741| 819| 905|

§6. With how many places of ﬁgures can this scale be usefully
inscribed? If too many are used the subdivisions of one space will not
be in equal proportion throughout the space. Thus, if the last numbers
were instead of 670, 741, 819, 905
6700190
7405684
8185466
9047342
the differences would be
705494
779782
861876
952658
and the second differences would be
74288
82094
90782.
The intervals evidently could not be subdivided proportionally.
But if not enough places were inscribed, the table would lose very
much of its utility.
§7. You will notice that the ﬁrst differences are very nearly (though
not exactly) tenths of the means between successive pairs of numbers.
This can evidently be put to use in subdividing the intervals.
Then what should be the number of spaces on the scale-table?
§8. Suppose you have the problem As 25 is to 55 so is 28 to the
answer, how do you proceed? The roughest use of the scale gives 61;
but how to get the next ﬁgure? We have

55  28
Answer  -------------------25
1
( 548  2 ) ( 272  8 )
 ------  -------------------------------------------------10
246  4
2 -⎞ ⎛
8
⎛ 1  -------1  ---------⎞
⎝
1
548⎠ ⎝
272⎠
548 272
 ------  -----------------------  ---------------------------------------------------- .
4
10
246
1  --------246
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The second sheet (R 221:3) of the ﬁrst version of “Hints toward the Invention of a
Scale-Table.” Peirce used the vertical space between the lines (present but invisible in
the image above) to deﬁne a unit of measurement for the three-place logarithmic scale
inscribed along the left-hand margin of the sheet. (By permission of the Houghton
Library, Harvard University.)
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This is very nearly
2
8
4
1
272- ⎛
------  548
--------------------- 1  ---------  ---------  ---------⎞
⎝
10
246
548 272 246⎠
1
1
606
606
606
 ⎛ ------  606⎞  ------  ⎛2 ---------  8 ---------  4 ---------⎞
⎝ 10
⎠
10 ⎝ 548
246⎠
272
1
 ------ (606  2  18  10 )  61.6.
10
This is precisely right.
Required to multiply 23 by .0434. This is
7
15
(223  7 )(449  15 )  223 449  ⎛ 1  ---------⎞ ⎛ 1  ---------⎞
⎝
223⎠ ⎝
449⎠
 1000  (1  7  .0434  15  23 )
 1000  (1  0.314  .335 )
 1000 (1  0.021 )  0.9979.
The true answer is 0.9982.
Had we inscribed the scale with an additional ﬁgure, we should have
had
for
223 222.8
for
449 448.9
and the answer would have been .9981.

[Version 2]
A system of logarithms is a set of numbers in a table one for each
natural number, such that different pairs of natural numbers having the
same ratio correspond to pairs of logarithms having the same difference. Thus, since 14 : 21  22 : 33, log 14  log 21  log 22  log 33.
A table of antilogarithms is a table in which the numbers are entered
for constant intervals of the logarithms. In other words, it is a geometrical progression.
A logarithmic scale is one having numbers set down at distances
from the origin measured by their logarithms, so that the operation of
addition is replaced by measurement along the scale.
Logarithms were invented in 1614 by Napier, and the logarithmic
scale in 1624 by Edmund Gunter. Things patentable are combinations
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of ideas. What is the difference between a table of antilogarithms and a
logarithmic scale?
In a table of antilogarithms, what use are the logarithms anyway?
When you make a scale of anything is it not simpler to have the divisions equal even if the numbers attached are irregular (so that the measurement is speedy and precise), rather than have regular numbers at
irregular distances the measurement of which requires inﬁnite reﬁnement?
Here make invention No 1.
Now make a model of the thing you have invented, whether you call
it scale or table. To do so you want a geometrical progression from 1 to
10. For your convenience I set down several such.
1
1

3.1623
2.1544

10
4.6416

10
1
1.7783
3.1623
5.6234
10
1 1.2589 1.5849 1.9953 2.5119 3.1623 3.9811 5.0119 6.3096 7.9433 10

Rules of logic are unfortunately not patentable and therefore the following will have to be used without protection. Rule for Invention. Take
any useful thing. Make an accurate logical analysis of the good it does,
and of the means whereby that is effected. Consider each element by
itself and generally, and compare it with analogous processes; tabulate
all possible methods of reaching the given result; consider the precise
advantages and essential disadvantages of each, and select the combination which answers best in the case considered.
We will apply this rule to Invention No 1, bearing in mind the aphorism: “Anything is applicable to anything.”
Your invention, what does it do? It works the rule of three, (of which
multiplication and division are special cases). Good, but take a broader
view of it so as to make it as useful as possible to the persons for whom
it is intended. Say, it computes a number from 3 given numbers,
(including computation from 2 numbers as a special case).
How does it do this? By the transference of one part of a scale to
another. The essence of this is the transference. The thing transferred
only has to have its parts immovable or capable of being moved into a
certain right position. No reason why it should be stretched out into a
line. If 100 points can be measurably distinguished on a line, 10 000
can be so on a sheet, and 1 000 000 in a book of a hundred sheets or
pages.
Here make general invention No 2.
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Now as to transference. Who constantly practice accurate transference? Draughtsmen. What means do they ﬁnd the most convenient and
speedy?
Here make patentable application No 3.
It is to be remarked in passing that photography is the most marvellous record of transfer. Note side-patent No 4. Also when a record is
not required a camera-lucida is very accurate. Note side-patent No 5.
These we won’t use at present.
Old things may be patentable very properly as new inventions. For
seven hundred years all the world, even the most ignorant, have been in
daily use of logarithms,—nay, of a logarithmic scale,—nay, of the very
system of measuring down to a unit of measurement and then using
computation, which is precisely what we propose to patent in our scaletable. I mean the decimal places of the Arabic system of numeration.
In crowding our numbers into the scale-table of course we shall use
the decimal places of these numbers and the spaces between them as
units of the scale . .5..6..8..2. . This will subdivide the interval into ten
parts. Patentable feature No 6.
In this way there is no difﬁculty in making numerical and trigonometrical scale-tables of a million divisions. It is perfectly practicable.
Such a thing, equivalent to a 6-place table of logarithms would be used
with extreme facility. Anybody who wanted to measure on it (merely
adding and subtracting the numbers of the pages) could do so. Anybody
who preferred to set down the numbers and use arithmetic (though this
would be folly) could do so. Patent this No 7.
We have now to consider the management of the interpolation. Suppose we wish to calculate
( A  a) (B  b)
--------------------------------------------Cc
where A, B, C, are the tabular numbers nearest to A  a, B  b, and
C  c, respectively. We have
( A  a) (B  b)
AB Ab aB AB
---------------------------------------------  --------  -------  -------  -------Cc
C
C
C
C
ab Ab aB AB
 ------  -------  -------  -------C
C
C
C
C
C
where C  C ---- and C  C ---- .
c
c
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994 1098 1213 1340 1480 1634 1805 1993 2201 2430 2682 2960 3267 3605 3977 4386 4837 5333 5879 6478 7136 7859 8651
1000| 1105| 1222| 1350| 1492|1650| 1823| 2015| 2228| 2462| 2721| 3008| 3325| 3648| 4062| 4489| 4962| 5484| 6062| 6700| 7406| 8185| 9047|

In the case of extensive tables where the terms on the last line must be
exceedingly small, this formula may be useful. The expressions
Ab aB
AB
------- , ------- and -------C C
C
can be calculated by a scale-table.
In other cases, this formula is inconvenient. We may then use
a ⎞ ⎛ 1  --b-⎞
⎛ 1  --A⎠ ⎝
B⎠
( A  a)( B  b)
AB ⎝
----------------------------------------  --------  -----------------------------------------.
c
C
Cc
1  ---C
In this case, we may insert into the table opposite or under each number, say n, the value of
n
n
log ⎛ 1  ---------⎞ or log ⎛ 1  ------------⎞
⎝
⎝
100⎠
1000⎠
a
or whatever may be convenient. In other cases the fractions --- , etc. may
A
be calculated in the head, when it will be convenient to use such a system of logarithms that
a
a
log ⎛ 1  ---⎞  --⎝
A⎠
A
nearly. This system must be nearly the natural system or some system
where the logs are multiples of the natural system. That is the logarithm
of 10 must be nearly 2.3026 or 23.026 or some such number. But to get
the advantage of the ordinary system the log of ten must be a whole
number.
Here invent the most convenient system for the scale-table. Invention No 8.
I will now put a simple scale-table on the length of this paper.
This scale is carried two signiﬁcant ﬁgures too far. A scale-table for
4 signiﬁcant ﬁgures should have 230 divisions. One for 6 ﬁgures should
have 2300 divisions, occupying 10 pages. The advantage of the scaletable will only be decidedly great when 6 places is reached. For the
present table, it is quite as good as a 3-place table and only slightly inferior.

15

Logical Studies of the
Theory of Numbers
c. 1890

Houghton Library & Max H. Fisch Papers

The object of the present investigation is to analyze carefully the
logic of the theory of numbers. I especially desire to clear up the question of whether there can be fundamentally different ways of proving a
theorem from given premises; and the law of reciprocity seems likely to
be instructive in this respect. I also wish to know whether there is not a
regular method of proof in the higher arithmetic, so that we can see in
advance precisely how a given proposition is to be demonstrated.
I make use of my last notation for relatives. I write li to mean that
two objects l and i are connected. These two objects generally pertain to
different universes; thus, l may be a character and i a thing. But there is
no reason why I should not, instead of li, write (l, i ), except that the ﬁrst
way is more compact. A line over an expression negatives it, so that ¯li
means that l and i are disconnected. I also write li j to signify that l, i and
j are connected; thus, l might be a mode of relation; and i and j two
objects so related the one to the other.
I use the signs of addition and multiplication as in the modiﬁed Boolian calculus. Thus, li mj means that l and i are connected and also m and
j. While li  mj means that either l and i are connected or else m and j.
I further use the symbols S and P as follows. Si means that i is
something suitably selected from the universe of i’s, while Pi means
that i may be anything however taken from the universe of i’s. For
example, Si Pj li j will mean that an object i can be found such that, taking any object j whatever, i and j are related in the way signiﬁed by l.
While Pi Sj li j will mean that any object whatever, i, being taken, an
object j can then be found such that i has the relation to j signiﬁed by l.
Numbers are characters of collections; or, since every collection
may be considered as a class deﬁned as having a certain essential character, we may say that numbers are certain characters of characters. For
55
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example, if we write 2l to signify that the collection l is 2 in number, we
may write

¯ l  l¯ i  l¯ j  ¯lk  mi mj  m
Pp Pn Pm Pl Pi Pj Pk (2
¯ im
¯ j

 ni nk  n¯ i n¯ k  pj pk  p¯ j p¯ k ).

That is to say, take any collection l, then, either this is not 2 in number, or if it is, take any objects, i, j, k, then either i or j or k does not
belong to the collection l, or if they all do, taking any character m whatever, either i and j both possess or both want this character, or if they
differ in this respect, taking any character n whatever, either i and k
both possess or both want this character, or if they also differ, then taking any character p whatever, j and k either both possess or both want
this character. This is merely given as an example of the mode of writing a proposition so as to analyze its meaning completely. We should
ordinarily express it by saying that if any objects i, j, k all belong to a
collection of two objects, some pair of them are identical. The fact that
2 is the character of a character is shown by its subjacent index, l,
appearing on the line, itself having indices, i, j, k.
The comparison of collections with regard to their number depends
upon putting their members into correspondence with one another.
How, then, shall we write that for every l there is an m? We must say
that there is a relation, r, such that every l is in this relation to some m
and no two different ones to the same m.
Sr Pi Sk Pj Pn . l¯ i  ri k mk(l¯ j  r¯ j k  ni nj  n¯ i n¯ j ).
This does not appear to differ from the broader
Sr Pi Sk Pj Pn . l¯ i  l¯ j  ri k mk(r¯ j k  ni nj  n¯ i n¯ j ).
As an abbreviation for this we may write Gl m, that is, there are at
least as many m’s as l’s.

16

Promptuarium of Analytical
Geometry
c. 1890

Houghton Library

Let P1 and P2 be any two points.

•

•

P1

P2

Now consider this expression
l P1  (1  l ) P2
where l is a number. P1 and P2 are not numbers, and therefore the binomial cannot be understood exactly as in ordinary algebra; but we are to
seek some meaning for it which shall be somewhat analogous to that of
algebra. If l  0, it becomes
0 P1  1 P2
and this we may take as equal to P2, making 0 P1  0 and 1 P2  P2.
Then if l  1, the expression will become equal to P1. When l has any
other value, we may assume that the expression denotes some other
point, and as l varies continuously we may assume that this point
moves continuously. As l passes through the whole series of real values, the point will describe a line; and the simplest assumption to make
is that this line is straight. That we will assume; but at present we make
no further assumption as to the position of the point on the line when l
has values other than 0 and 1. We may write
l P1  (1  l ) P2  P3.
Transposing P3 to the ﬁrst side of the equation and multiplying by any
number, we get an equation of the form
a1 P1  a2 P2  a3 P3  0
where a1  a2  a3  0. Such an equation will signify that P1, P2, P3
are in a straight line; for it is equivalent to
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a1
a2
P 3 ⫽ ------------------- P 1 ⫹ ------------------- P 2 .
a1 ⫹ a2
a1 ⫹ a2
Let P1, P2, P3 be any three points, not generally in a straight line.
Then l P1 ⫹ (1 ⫺ l ) P2 may be any point in the straight line through P 1
and P2 and m (l P1 ⫹ (1 ⫺ l ) P2 ) ⫹ (1 ⫺ m ) P3, where m is a second
number, will be any point in a line with that point and with P3. But that
plainly describes any point in the plane through P1, P2, P3 so that
P4 ⫽ a1 P1 ⫹ a2 P2 ⫹ a3 P3
where a1 ⫹ a2 ⫹ a3 ⫽ 1 denotes any point in that plane. By transposing and multiplying by any number, we can give this the form
b1 P1 ⫹ b2 P2 ⫹ b3 P3 ⫹ b4 P4 ⫽ 0
where b1 ⫹ b2 ⫹ b3 ⫹ b4 ⫽ 0. To avoid the necessity of the second
equation, we may put for b1, b2, b3, b4, four algebraical expressions
which identically add up to zero; and may write
(a ⫺ b ⫺ c ) P1 ⫹ (⫺ a ⫹ b ⫺ c ) P2 ⫹ (⫺ a ⫺ b ⫹ c ) P3
⫹ (a ⫹ b ⫹ c ) P4 ⫽ 0.
This expression will signify that P1, P2, P3, P4 lie in one plane.
I will now give an example to show the utility of this notation. Let
P1

P2

P5

P7
P4

P3

P6

P1, P2, P3, P4 be any four points in a plane. Assume for the equation
connecting them
(a ⫺ b ⫺ c ) P1 ⫹ (⫺ a ⫹ b ⫺ c ) P2 ⫹ (⫺ a ⫺ b ⫹ c ) P3
⫹ (a ⫹ b ⫹ c ) P4 ⫽ 0.
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Let a line1 be drawn through P1 and P2 and another through P3 and
P4. How shall we express the point P5 where these two lines meet? Very
simply; for the above equation gives by transposition
(a  b  c ) P1  ( a  b  c ) P2
 (a  b  c ) P3  ( a  b  c ) P4,
and therefore for the point P5, which is equal to some binomial in P1
and P2 and also to some binomial in P3 and P4, we must have the equation
 2 c P5  (a  b  c ) P1  ( a  b  c ) P2
 (a  b  c ) P3  ( a  b  c ) P4.
For this equation requires it to be on a line with P1 and P2 and also on a
line with P3 and P4; and there is but one point so situated. In like manner, the mere inspection of the equation shows us that P6 where the
lines P1 P3 and P2 P4 intersect is represented by the equation
 2 b P6  (a  b  c ) P1  ( a  b  c ) P3
 (a  b  c ) P2  ( a  b  c ) P4.
And in like manner, the point P7, where P1 P4 and P2 P3 intersect, is represented by
 2 a P7  ( a  b  c ) P2  ( a  b  c ) P3
 ( a  b  c ) P1  ( a  b  c ) P4.
Let us now join the points P5 and P6. How are we to ﬁnd the point,
which I will call P56 14, where the line P5 P6 is cut by the line P1 P4? For
this purpose, we have to ﬁnd an equation between the four points P1, P4,
P5, P6. The ﬁrst two members of the equation of P5 give
2 c P5  (a  b  c ) P1  ( a  b  c ) P2  0.
The ﬁrst and third member of the equation of P6 give
2 b P6  (a  b  c ) P2  ( a  b  c ) P4  0.
Adding these we get
2 c P5  2 b P6  (a  b  c ) P1  ( a  b  c ) P4  0.
We now see, at once, that
1. In analytical geometry, a line always means a straight line.
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2 (b  c ) P56 14  2 c P5  2 b P6
 ( a  b  c ) P1  (a  b  c ) P4.
To ﬁnd, now, the point P56 23 where the line P5 P6 is cut by the line P2 P3,
we have only to reﬂect that its coefﬁcient must be composed of 2 b and
2 c, and also of  a  b  c and  a  b  c. In order to eliminate a
between the last, we must take their difference, which is 2 b  2 c.
Hence, we see that
2 (b  c ) P56 23  2 b P6  2 c P5
 ( a  b  c ) P2  (a  b  c ) P3.
A little attentive practice will enable the student to write down the
equations for the intersections without difﬁculty. Thus, to ﬁnd the equation of the point P57 13 where the line P5 P7 is cut by the line P1 P3 we
have to consider that being on P1 and P3, the coefﬁcient of P57 13 must
be composed of (a  b  c ) and ( a  b  c ), and being on P5 P7 it
must be composed of 2 c and 2 a. Hence the equation is
2 (a  c ) P57 13  2 a P7  2 c P5  (a  b  c ) P1  (a  b  c ) P3
and in like manner
2 (a  c ) P57 24  2 a P7  2 c P5  (a  b  c ) P2  (a  b  c ) P4.
To ﬁnd P67 12 we simply consider that the coefﬁcient must be composed of a and b and that in the coefﬁcients of P1 and P2 these letters
have opposite signs, so that
2 (a  b ) P67 12  2 a P7  2 b P6  (a  b  c ) P1  (a  b  c ) P2
and so
2 (a  b ) P67 34  2 a P7  2 b P6  (a  b  c ) P3  (a  b  c ) P4.
We now come upon a very curious theorem. Namely, if we take the
equations of the three points P56 14, P57 24, P67 12,
2 (b  c ) P56 14 

2 b P6  2 c P5

 2 (a  c ) P57 24 

 2 c P5  2 a P7

2 (a  b ) P67 12   2 b P6

 2 a P7

we see that they can be so added as to give zero
2 (b  c ) P56 14  2 (a  c ) P57 24  2 (a  b ) P67 12  0
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and therefore these three points lie in a straight line. And we can ﬁnd
several other sets, for if the coefﬁcients add up to zero, the points will
be certain to do so. Thus we have
2 (a  b ) P67 34  2 (  a  c ) P57 13  2 ( b  c ) P56 14  0
2 (a  b ) P67 34  2 (  a  c ) P57 24  2 ( b  c ) P56 23  0
2 (a  b ) P67 12  2 (  a  c ) P57 13  2 (b  c ) P56 23  0
2 (a  b ) P67 12  2 (  a  c ) P57 24  2 (b  c ) P56 14  0.
Compare the relations of these 4 lines with those of the 4 points
originally taken.

The original 4 points lie in pairs
These 4 lines intersect in 6
points P67 34, P67 12, P57 13, P57 24, on the 6 lines P1 P2, P3 P4, P1 P3,
P56 14, P56 23.
P2 P4, P1 P4, P2 P3.
Those 6 lines intersect in three
Those 6 points lie in pairs on
three other lines besides the 4 with other points besides the original 4,
namely P5, P6, P7.
which we started. Namely P6 P7,
P5 P7, P5 P6.
These 3 lines intersect in 3
points P5, P6, P7.

These 3 points lie in pairs on 3
lines P6 P7, P5 P7, P5 P6.

These 3 points lie in pairs with
the other 6 points on 6 new lines,
namely P5 P67 34, P5 P67 12,
P6 P57 13, P6 P57 24, P7 P56 14,
P7 P56 23.

These 3 lines intersect the other
6 lines on 6 new points namely
P67 12, P67 34, P57 13, P57 24, P56 14,
P56 23.

These 6 lines intersect in threes
in 4 points P1, P2, P3, P4.

These 6 points lie in threes on 4
lines.

Figure 2 shows all these points and lines.
If L1 and L2 are any two lines in a plane, they have a point of intersection, and we may write
L3  l L1  (1  l ) L2
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P1

P67.12

P2

P57.13
P7
P57.24

P3
P67.34

P56.23

P6

P4

P56.14

P5

for any third line passing through that point. Or if L1, L2, L3 have not a
common intersection,
m (l L1 ⫹ (1 ⫺ l ) L2 ) ⫹ (1 ⫺ m ) L3
may represent any line in the plane. Thus, the whole theory of lines is
exactly like that of points.

17

Boolian Algebra
c. 1890

Houghton Library

The algebra of logic was invented by the celebrated English mathematician, George Boole, and has subsequently been improved by the
labors of a number of writers in England, France, Germany, and America. The deﬁciency of pronouns in English, as in every other tongue,
begins to be felt as soon as there is occasion to discourse of the relations
of more than two objects, and forces the lawyer of today in speaking of
parties, as it did Euclid of old in treating of the relative situations of
many points, to designate them as A, B, C, etc. This device is already a
long stride toward an algebraical notation. Two other kinds of signs,
however, must be introduced at once. The ﬁrst embraces the parentheses and brackets which are the punctuation marks of algebra. The
imperfection of the ordinary system of punctuation is notorious; and it
is too stale a joke to ﬁll up the corner of a newspaper to show a phrase
may be ambiguous when written from which the pause of speech would
exclude all uncertainty. In our algebraical notation, we simply enclose
an expression within a parenthesis to show that it is to be taken together
as a unit. We thus easily distinguish the “black (lady’s veil),” from the
“(black lady)’s veil.” In case it becomes necessary to enclose one
parenthesis within another, we resort to square brackets [ ] for the
outer one. The other signs of which we shall have immediate need are
, , , are of the nature of abbreviations. The sign , now read
plus, can be historically traced back, through successive insensible
modiﬁcations, to the ancient word et, and. Without stopping to explain
the origin of  and , I merely remark that these signs are, virtually at
least, mere phonograms of minus and est. Everybody knows how much
abbreviations may lighten the labor of thought. In our ordinary Arabic
notation for numbers, we have two kinds of signs, ﬁrst, the ten ﬁgures,
and second, the decimal places. Important as the ﬁgures are, they are
not nearly so much so as the decimal places. Of the two conceivable
imperfect systems of notation which should discard one and the other
of these two classes of signs, we should ﬁnd that one the more useful
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which should write for 123456 one, two, three, four, ﬁve, six, rather
than that which should write 1 hundred and 2-ty 3 thousand 4 hundred
and 5-ty 6. For what we need to aid our reasoning is a sign the parts of
which stand to one another in relations analogous to those on which our
reasoning is to hinge, so that we may just think of the signs themselves
that are before our eyes, and not have to think of the things signiﬁed,
which we could only do after all by calling up some mental image or
sign which might answer the purpose of reasoning better than those that
would be written down. Because the Arabic ﬁgures fulﬁll this condition
to a certain extent, we are able to rattle off a long multiplication, thinking only of the ﬁgures and not of the numbers; and because we possess
no notation for numbers which fulﬁll the condition perfectly, we ﬁnd a
great difﬁculty in reasoning about the divisibility of numbers and such
like problems. A similar quasi-diagrammatical power is what gives the
algebraical signs , , , their great utility.
In that particular modiﬁcation of the Boolian algebra to which I
shall ﬁrst introduce you, and which I shall chieﬂy use, the letters of the
alphabet are used to signify statements. The special statement which
each letter signiﬁes will depend on the convenience of the moment. The
statement signiﬁed by a letter may be one that we believe or one that we
disbelieve: it may be very simple or it may be indeﬁnitely complex. We
may, if we like, use a simple letter to signify the entire contents of a
book, or the sum total of omniscience, or a falsehood as such. To use
the consecrated term of logic, which Appuleius, in the second century
of our era, already speaks of as familiar, the letters of the alphabet are to
be PROPOSITIONS. The ﬁnal letters x, y, z, will be specially appropriated
to the expression of formulae which hold good whatever statements
these letters may signify. Of the special signs of invariable signiﬁcance,
the ﬁrst consists in the writing down of a proposition by itself; and this
has the effect of asserting it. This sign will receive a further development further on.
Equality and the cognate words, as well as the sign , are used in
such a sense that x  y (no matter what statements x and y may signify)
means that x and y are equally true, that is, are either both true or both
false. Thus, let D signify that the democrats will carry the next election
and R that the republicans will lose it; then D  R means that either the
democrats will carry the next election while the republicans will lose it,
or the democrats will not carry it nor the republicans lose it. The exact
meaning of the sign of equality, then, may be summed up in the following propositions, which I mark L, M, N, for convenience of future reference.
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L. If x  y, then either x is true or y is false.1
M. If x  y, then either x is false or y is true.
N. If x and y are either both true or false, then x  y.
From this deﬁnition of the sign of equality, it follows that in this
2
algebra it is subject to precisely the same rules as in ordinary algebra.
These rules are as follows:
Rule l. x  x.
Rule 2. If x  y, then y  x.
Rule 3. If x  y, and y  z, then x  z.
I proceed to give formal proofs of these rules; for though they are
evidently true, it may not be quite evident that their truth follows necessarily, or how it does so, from the propositions L, M, N. At any rate the
proofs will be valuable as examples of demonstration carried to the last
pitch of formalism.
Rule l. Any proposition, x, is either true or false. Call this statement
E. In N, write x in place both of x and of y. From N, so stated, together
with E, we conclude x  x.
Rule 2. Suppose x  y, which statement we may refer to as P. Then,
all we have to prove is that y  x. From L and P, it follows that either x
is false or y is true. Call these alternatives A and A respectively. We
examine ﬁrst the alternative A. By M and P, either x is true or y is false.
Call this statement (having two alternatives) B. But no proposition, x, is
both true and false. Call this statement C. From B and C, we conclude
that y is false. Thus, the ﬁrst alternative, A, is that x is false and y is
false. Next, we examine the other alternative, A. From M and P, we
conclude B, as before. But no proposition, y, is both true and false. Call
this statement C. From B and C, we conclude that x is true. Then the
second alternative is that y is true and x is true. Thus, there are but two
alternatives, either that x and y are both true or that they are both false.
Call this compound statement D. In the statement of N, substitute x for
y and y for x. Then, from N so stated, together with D, we conclude that
y  x, which is all we had to prove.
Rule 3. Any proposition, y, is either true or false. Call these two
alternatives A and A. We ﬁrst examine the alternative A. No proposition, y, is both true and false. Call this statement C. By M, A, and C, if
x  y, then x is true. Call this conditional proposition B. In the state1. I never use the locution “either . . . or . . .” to exclude the case of both members being true.
2. Note that the rules of algebra are “rules” in rather a peculiar sense. They do not compel us
to do anything, but only permit us to perform certain transformations.
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ment of L substitute y for x and z for y. Then, from L, so stated, A, and
C, we conclude that if y  z then z is true. Call this conditional proposition D. In the statement of N, substitute z for y. Then, from N, so stated,
from A, D, it follows that if x  y and y  z, then x  z. Next, I examine the other alternative A. From L, A, and C, it follows that if x  y,
then x is false. Call this statement B. From M, stated as before, A, and
C, we conclude that if y  z, then z is false. Call this statement D.
Then from N, stated as before, A, B, and D, we conclude that if x  y
and y  z, then x  z. This being the case under both alternatives, we
conclude it unconditionally.
Addition and multiplication, and their cognate words and algebraical signs, are used in such sense that x  y means that either x or y is
true (without excluding the possibility of both being so), while xy
means that both x and y are true. More explicitly, the meanings of the
sum and product are summed up in the following propositions, which
are lettered A, B, C, X, Y, Z, for convenience of reference.
A. Either x is false or x  y is
true.
B. Either y is false or x  y is
true.
C. Either x  y is false or y is
true.

X. Either x y is false or x is true.
Y. Either x y is false or y is true.
Z. Either x or y is false or x y is
true.

From these deﬁnitions it follows that in this algebra, all the ordinary
rules of addition and multiplication hold good, together with some
other rules besides. The rules common to logical and arithmetical algebra are the following.
Rule 4. The associative principle of addition.
(x  y )  z  x  (y  z ).
Rule 5. The associative principle of multiplication. (x y ) z  x (y z ).
Rule 6. The commutative principle of addition. x  y  y  x.
Rule 7. The commutative principle of multiplication. x y  y x.
Rule 8. The distributive principle of multiplication with reference to
addition. x (y  z )  x y  x z.
The rules peculiar to logical algebra may be stated as follows:
Rule 9. x  x  x x.
Rule 10. If x  y  x z, then either x  y  x or x z  x.

17. Boolian Algebra, c. 1890

67

EXERCISE l. Prove the above rules, from propositions L, M, N, A, B,
C, X, Y, Z.
The above rules are made to conform as much as possible to those of
ordinary algebra, and suppose that we are dealing with equations. But
as a general rule, we shall not have any equations, but having written
down a statement, the problem before us will be to ascertain what follows from it. In that case, it will be better to work by the following system of rules, which for the sake of distinction, I shall term principles.
Principle I. The commutative principle. The order of factors and
additive terms is indifferent, that is, x  y  y  x and x y  y x.
Principle II. The principle of erasing parentheses. We always have a
right to erase a parenthesis in any asserted proposition. This includes
the associative principle, and also permits us to infer x  y z from
(x  y ) z.
Principle III. From any part of an asserted proposition, we have the
right to erase any factor; and to any part we have a right to logically add
anything we like. Thus, from xy we can infer x  z.
Principle IV. We have a right to repeat any factor, and to drop any
additive term that is equal to another such term. Thus, from x we can
infer xx, and from x  x we can infer x.
EXERCISE 2. Prove the above four principles from propositions
L, M, and N, together with rules 4 to 10.
EXERCISE 3.
1. By means of the ten rules alone, prove that addition is distributive with respect to multiplication; that is, that
x  y z  (x  y ) (x  z ).
2. By means of the four principles alone, show that from x (y  z )
we can infer x y  x z.
3. A chemist having a substance for examination, ﬁnds by one test
that it contains either silver or lead, by a second test that it contains
either silver or mercury, and by a third test that it contains either lead or
mercury. Show by the four principles that it contains either silver and
lead or silver and mercury or lead and mercury.
4. Show the same thing by means of the ten rules.
5. A substance known to be simple salt is shown by one test to be
either a potassic or a sodic salt, by a second test to be either a potassic
salt or a sulphate, by a third test to be either a sodic salt or a nitrate, and
by a fourth test to be either a sulphate or a nitrate. Show by the four
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principles that it is either potassic nitrate or sodic sulphate. Show the
same thing by the ten rules.
6. A simple salt is shown by one test to be either a salt of calcium,
strontium, or barium; by a second test to be either a salt of calcium or
strontium or an iodide; by a third test to be either a salt of strontium or
barium or a chloride; by a fourth test to be either a salt of barium or calcium or a bromide; by a ﬁfth test to be either a salt of calcium or a bromide or iodide; by a sixth test to be either a salt of strontium or a
chloride or iodide; by a seventh to be either a salt of barium or a chloride or bromide; and by an eighth test to be either a chloride or bromide
or iodide. Prove that it is either the chloride of calcium or the bromide
of strontium or the iodide of barium.

18

Boolian Algebra. First Lection
c. 1890

Houghton Library

§1. INTRODUCTORY
The algebra of logic (which must be reckoned among man’s precious possessions for that it illuminates the tangled paths of thought)
was given to the world in 1842; and George Boole is the name, an
honoured one upon other accounts in the mathematical world, of the
mortal upon whom this inspiration descended. Although there had been
some previous attempts in the same direction, Boole’s idea by no
means grew from what other men had conceived, but, as truly as any
mental product may, sprang from the brain of genius, motherless. You
shall be told, before we leave this subject, precisely what Boole’s original algebra was; it has, however, been improved and extended by the
labors of other logicians, not in England alone, but also in France, in
Germany, and in our own borders; and it is to one of the modiﬁed systems which have so been produced that I shall ﬁrst introduce you, and
shall for the most part adhere. The whole apparatus of this algebra is
somewhat extensive. You must not suppose that you are getting it all in
the ﬁrst, the second, or the third lection. But the subject-matter shall be
so arranged that you may from the outset make some use of the notation
described, and even apply it to the solution of problems.
A deﬁciency of pronouns makes itself felt in English, as in every
tongue, whenever there is occasion to discourse concerning relations
between more than two objects; so that, to supply the place of the wanting words, the designations, A, B, and C are resorted to, not only by
geometricians for points, but also by lawyers and economists for persons and other parties. This device is already a long stride toward an
algebraical notation; and in any mode of expression whose only elegance is to consist in absolute clearness and in the aid it affords to the
mind in reasoning, the use of letters in place of words ought to be further extended.
Another serious imperfection of ordinary language, in its written
form at least, belongs to our feeble marks of punctuation. The illustra69
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tion of how a phrase may be ambiguous when written, from which the
pauses of speech would remove all uncertainty, is now too stale a joke
for the padding of a newspaper. But in algebra we ﬁnd a method of
punctuation which answers its purpose to perfection and is at the same
time of the utmost simplicity. The plan is simply to enclose a phrase in
parenthesis to show that it is to be treated as a unit in its combination
with other phrases or single words. When one such parenthesis is
included within another, the appearance of the ordinary curvilinear
marks ( ) is varied, either by the use of square brackets [ ] or braces { },
or by making the lines heavier ( ), or larger. Sometimes, a vinculum or
straight line drawn over the phrase or compound expression is used
instead of the parenthesis. By this simple means, we readily distinguish
between the black (lady’s veil) and the (black lady)’s veil; or between
the following:—
The {(church of England)’s[(gunpowder plot) services]},
[The (church of England)’s][(gunpowder plot) services],
{(The church) of [England’s (gunpowder plot)]} services,
The {[(church of England)’s gun][(powder plot) services]},
etc. etc. etc.
Another fault of ordinary language as an instrument of reasoning is
that it is more pictorial than diagrammatic. It serves the purposes of literature well, but not those of logic. The thought of the writer is encumbered with sensuous accessories. In striving to convey a clear
conception of a complicated system of relations, the writer is driven to
circumlocutions which distract the attention or to polysyllabic and
unfamiliar words which are not very much better. Besides, almost every
word signiﬁes the most disparate and even contrary things in different
connections, (for example, the “number of millimetres in an inch” is
the same as “an inch in millimetres”), so that if the reader seizes the
idea at all, he only does it by substituting for the signs in which it is
expressed some mental diagram which embodies the same relations in
a clearer form. Games of chess are described in old books after this
fashion: “The white king’s pawn is advanced two squares. The black
king’s pawn is advanced two squares. The white king’s knight is placed
on the square in front of the king’s bishop’s pawn,” etc. In ancient writings arithmetical processes are performed in words with the same intolerable prolixity. To remedy this vice of language, what is required is a
system of abbreviations of invariable signiﬁcations and so chosen that
the different relations upon which reasoning turns may ﬁnd their analogues in the relations between the different parts of the expression.
[Please to reﬂect on this last condition.] Among such abbreviations of
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quasi-diagrammatical power, we shall ﬁnd the algebraical signs  and
 of the greatest utility, owing to their being familiarly associated with
the rules for using them.
§2. THE COPULA
In the special modiﬁcation of the Boolian calculus now to be
described, which I shall designate as Propositional Algebra, the letters
of the alphabet are used to signify statements, the special statement signiﬁed by each letter depending on the convenience of the moment. The
statement signiﬁed by a letter may be one that we believe or one that we
disbelieve: it may be very simple or it may be indeﬁnitely complex. We
may, if we choose, employ a single letter to designate the whole contents of a book, or the sum of omniscience, or a falsehood as such. To
use the consecrated term of logic which Appuleius, in the second century of our era, already speaks of as familiar, the letters of the alphabet
are to be PROPOSITIONS. The ﬁnal letters x, y, z, will be specially appropriated to the expression of formulae which hold good whatever statements these letters may represent; so that in such a formula each of
these letters may be replaced throughout by any proposition whatever.
The idea is to express the degree of truth of propositions upon a
quantitative scale, as temperatures are expressed by degrees of the thermometer scale. Only, since every proposition is either true or false, the
scale of truth has but two points upon it, the true point and the false
point. We shall conceive truth to be higher in the scale than falsity.
In that branch of the art of reasoning which this algebra immediately
subserves, we are to study the modes of necessary inference. A proposition or propositions, called PREMISES, being taken for granted, the
question is what other propositions, called CONCLUSIONS, these premises entitle us to afﬁrm. The truth of the premises is not now to be
examined, for that is assumed to have been satisfactorily determined,
already; and any process of inference (i.e., formation of a conclusion
from premises) will be satisfactory, provided it be such that the conclusion is certainly true unless the premises are false. That is to say, if P
signiﬁes the premises and C the conclusion, the condition of the validity of the inference is that either P is false or C is true. For human reason cannot undertake to guarantee that the conclusion shall be true if
the premises on which it depends are false. It is true that we can imagine inferences which satisfy this condition and yet are illogical. Such
are the following:—
P true, C true. The world is round; therefore, the sun is hot.
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P false, C true. The world is square; therefore, the sun is hot.
P false, C false. The world is square; therefore, the sun is cold.
The reason why such inferences would be bad is that nobody could, in
such cases, know that either P is false or C true, unless he knew already
that P was false (when it would not properly be a premise), or else knew
independently that C was true (when it would not properly be a conclusion drawn from P). But if the proverbial Angel Gabriel, who has been
imagined as making so many extraordinary utterances, were to descend
and tell me “Either the earth is not round, or the further side of the
moon is blue,” it would be perfectly logical for me, from the known fact
that the earth is round, to conclude that the other side of the moon is
blue. It is true that the inference would not be what is called a complete
or logical one; that is to say, the principle that either P is false or C true
could not be known from the study of reasonings in general; but it
would be a perfectly sound or valid inference.
From what has been said it is plain that that relation between two
propositions which consists in our knowing that either the one is true or
the other false is of prime importance as warranting an inference from
the former to the latter. It is, therefore, desirable to have an abbreviation
to express this relation. The sign R is to be used in such a sense that
x R y means that x is at least as low on the scale of truth as y. The
sign R is to be called the COPULA, and for the sake of brevity it may be
read “gives,” that is, warrants the inference of. A proposition like x R y
will be called a HYPOTHETICAL, the proposition x preceding the copula
will be called the ANTECEDENT, and the proposition y following the copula will be called the CONSEQUENT. The meaning of R may be more
explicitly stated in the following propositions, which, for convenience
of reference, I mark A, B, C.
A. If x is false, x R y.
B. If y is true, x R y.
1
C. If x R y, either x is false or y is true.
Rules of the Copula
The sign R is subject to three algebraical rules,2 as follows:—
RULE I. If x R y and y R z, then x R z. This is called the principle
of the transitiveness of the copula.
1. In using the conjunctions “either . . . or,” I always intend to leave open the possibility that
both alternatives may hold good. By “either x or y,” I mean “Either x or y or both.”
2. A “rule” in algebra differs from most other rules, in that it requires nothing to be done, but
only permits us to make certain transformations.
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RULE II. Either x R y or y R z.
RULE III. There are two propositions, u and v, such that v R u is
false.
To these is to be added the following:
RULE OF INTERPRETATION. If y is true, v R y; and if y is false, y R u.
Rule I can be proved from propositions, A, B, C. For by C, if x R y
either x is false or y is true. In the statement of A, substitute z for y. It
then reads that if x is false, x R z. Hence, if x R y, either x R z or y is
true. Call this proposition P. In the statement of C, substitute y for x,
and z for y. It then reads that if y R z, either y is false or z is true. Combining this with P, we see that if x R y and y R z, either x R z or z is
true. Call this proposition Q. In the statement of B, substitute z for y. It
then reads that if z is true, x R z. Combining this with Q, we conclude
that if x R y and y R z, x R z. Q.E.D.
Rule II can be proved from propositions A and B alone. For in the
statement of A, substitute y for x and z for y. It then reads that if y is
false, y R z. But by B, if y is true, x R y. Hence, either x R y or y R z.
Q.E.D.
Rule III can be proved from proposition C alone. For in the statement of C, substitute v for x and u for y; and it reads that if v R u, either
v is false or u is true. If, therefore, v is any true proposition, and u any
false one, it is not true that v R u. Thus, it is possible so to take u and v
that v R u shall be false. Q.E.D.
The rule of interpretation evidently follows from propositions A
and B.
That these four rules fully represent propositions A, B, C, can be
shown by deducing the latter from the former. It is left to the student to
construct these proofs.
Let us consider the three algebraical rules by themselves, independently of the rule of interpretation. Rule I shows that x R y expresses a
relation between x and y analogous to that of numbers on a scale, the
number x being at least as low on the scale as y. For if x is at least as low
as y, and y at least as low as z, then x is at least as low as z. Rule II shows
that this scale has not more than two places upon it. For if one number,
y, could be lower on the scale than a second, x, and at the same time
higher than a third, z, neither x R y nor y R z would be true. Rule III
shows that the scale has at least two places. For if it had but one, any
one number would be as low as any other and we should have x R y for
all values of x and y. Finally the rule of interpretation shows that the
higher point on the scale represents the truth and the lower falsity. [Note
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A. In the ordinary logic, the fact that there are not more than two varieties of propositions in respect to truth is expressed by the so-called Principle of Excluded Middle, which is that every proposition is either true
or false, (or A is either B or not-B); while the fact that there are at least
two different varieties is expressed by the so-called Principle of Contradiction, which is that nothing is both true and false, (or A is not notA).]
I now proceed to deduce a few useful formulae from Rules I, II, III.
In Rule II, substitute x for z, and we have
(1). Either x R y or y R x.
In (1), substitute x for y, and we have
(2). x R x.
By Rules II and III,
(3). x R v.
(4). u R x.
By Rule I,
(5). If x R y, while it is false that x R z, then it is false that y R z.
(6). If y R z, while it is false that x R z, then it is false that x R y.
(7). If it is false that x R z, it is either false that x R y or that y R z.
By Rules I and III,
(8). It is either false that v R x or false that x R u.
By Rule II,
(9). Either v R x or x R u.
[Note B. An entire calculus of logic might be made with the
sign R alone. Some of the most important formulae would be, as follows:—
x R x.
If x R (y R z ), then y R (x R z ).
(v R x ) R x.
But such a calculus would be useless on account of its complexity.]
[Note C. The equation x  y means, of course, that x and y are at
the same point of the scale. That is to say, the deﬁnition of x  y is contained in the following propositions:
A. If x  y, x R y.
B. If x  y, y R x.
C. If x R y and y R x, then x  y.
From these propositions, it follows that logical equality is subject to the
following rules:—
i. x  x.
ii. If x  y, then y  x.
iii. If x  y and y  z, then x  z.
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iv. Either x  y or y  z or z  x.
The proof of these from A, B, C, by means of Rules I, II, III, is left to the
student.]
§3. LOGICAL ADDITION AND MULTIPLICATION
[Note. The sign R as explained above, is, we may trust, free from
every trace of ambiguity. But while it does not hesitate between two
meanings, it does carry two meanings at one and the same time. The
expression x R y means that either x is false or y true; but it also means
that x is at least as low as y upon a scale. In short, x R y not only states
something, but states it under a particular aspect; and though it is anything but a poetical or rhetorical expression, it conveys its purport by
means of an arithmetical simile. Now, elegance requires that this simile, once adopted, should be adhered to; and elegance, as we shall ﬁnd,
is every whit as important a consideration in the art of reasoning as it is
in the more sensuous modes to which the name of Art is commonly
appropriated. Following out this analogy, then, we proceed to inquire
what are to be the logical signiﬁcations of addition, subtraction, multiplication, and division.]
Any two numbers whatever (say 5 and 2) might be chosen for u and
v, the representatives of the false and the true; though there is some convenience in making v the larger. Then, the principle of contradiction is
satisﬁed by these being different numbers; for a number, x, cannot at
once be equal to 5 and to 2, and therefore the proposition represented
by x cannot be at once true and false. But in order to satisfy the principle of excluded middle, that every proposition is either true or false,
every letter, x, signifying a proposition must, considered as a number,
be supposed subject to a quadratic equation whose roots are u and v. In
short, we must have
(x  u ) (v  x )  0.
Since the product forming the left hand member of this equation vanishes, one of the factors must vanish. So that either x  u  0 and
x  u, or v  x  0 and x  v. Another way of expressing the principle
of excluded middle would be:
1
1
--------------  ------------- 
xu xv

.
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It will be found, however, that occasion seldom arises for taking
explicit account of the principle of excluded middle.
The propositions
Either x is false or y is true,
and
Either y is false or z is true,
are expressed by the equations
(x  u ) (v  y )  0
(y  u ) (v  z )  0.
For, as before, to say that the product forming the ﬁrst member of each
equation vanishes, is equivalent to saying that one or other factor vanishes.
Let us now eliminate y from the above two equations. For this purpose, we multiply the ﬁrst by (v  z ) and the second by (x  u ).
We, thus, get
(x  u ) (v  y ) (v  z )  0
(x  u ) (y  u ) (v  z )  0.
We now add these two equations and get
(x  u ) (v  u ) (v  z )  0.
But the factor v  u does not vanish. We, therefore, divide by it, and so
ﬁnd
(x  u ) (v  z )  0.
The signiﬁcation of this is,
Either x is false or z is true;
and this is the legitimate conclusion from the two propositions
and

Either x is false or y is true,
Either y is false or z is true.

Suppose, now, that we seek to ﬁnd the expression of the precise
denial of x [which in logical terminology is called the contradictory of
x]. Call this X. Then it is necessary and sufﬁcient that X should be true
when x is false and false when x is true. We may therefore put
or

X uvx
X  u v  x.

These two expressions are equal, by the equation of excluded middle.
The simplest expression of that proposition which is true if x, y, z are
all true and is false if any of them are false is
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( x  u)( y  u)(z  u)
-.
u  -------------------------------------------------------( v  u )2
The simplest expression for the proposition which is true if any of
the propositions x, y, z, is true, but is false if all are false is
(v  x)(v  y)(v  z)
-.
v  ------------------------------------------------------( v  u )2
It is now easy to see that some values of u and v are much more convenient than others. For example, the proposition which asserts that
some two at least of the three propositions, x, y, z, are true, is, if u  2,
v  5,
7

2

7

2

7 --9-  2 --9- ( x  y  z )  --9- ( xy  xz  yz )  --9- xyz ;
but if u   1, v   1, the same statement is simply
x  y  z  x y z.
Perhaps the system which would most readily occur to a mathematician would be to take the true, v, as an odd number, and the false, u, as
3
an even one, and not to discriminate between numbers except as odd
or even. Thus, we should have
v  1  3  5  7  etc.
u  0  2  4  6  etc.
In other words, we should measure round a circle, having its circumference equal to 2; so that 2 would fall on 0, 3 on 1, etc. On this system,
every possible algebraical expression formed by means of the addition
and multiplication of propositions would have a meaning. Thus,
x  y  z  etc. would mean that some odd number of the propositions, x, y, z, were true. While x y z etc. would mean that the propositions
x, y, z, were all true. For these would be the conditions of the expressions representing odd numbers. Subtraction would have the same
meaning as addition for we should have  x  x. A quotient, as x  y,
would not properly signify a proposition, since it would not necessarily
represent any possible whole number. Namely, if x were odd and y
even, x  y would be a fraction.
3. The Pythagorean notion was that odd was good, even bad.
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Notes on the Question of the
Existence of an External World
c. 1890

Houghton Library

1. The idealistic argument turns upon the assumption that certain
things are absolutely “present,” namely what we have in mind at the
moment, and that nothing else can be immediately, that is, otherwise
than inferentially known. When this is once granted, the idealist has no
difﬁculty in showing that that external existence which we cannot know
immediately we cannot know, at all. Some of the arguments used for
this purpose are of little value, because they only go to show that our
knowledge of an external world is fallible; now there is a world of difference between fallible knowledge and no knowledge. However, I
think it would have to be admitted as a matter of logic that if we have no
immediate perception of a non-ego, we can have no reason to admit the
supposition of an existence so contrary to all experience as that would
in that case be.
But what evidence is there that we can immediately know only what
is “present” to the mind? The idealists generally treat this as self-evident; but, as Clifford jestingly says, “it is evident” is a phrase which
only means “we do not know how to prove.” The proposition that we
can immediately perceive only what is present seems to me parallel to
that other vulgar prejudice that “a thing cannot act where it is not.” An
opinion which can only defend itself by such a sounding phrase is
pretty sure to be wrong. That a thing cannot act where it is not, is
plainly an induction from ordinary experience which shows no forces
except such as act through the resistance of materials, with the exception of gravity which, owing to its being the same for all bodies, does
not appear in ordinary experience like a force. But further experience
shows that attractions and repulsions are the universal types of forces.
A thing may be said to be wherever it acts; but the notion that a particle
is absolutely present in one part of space and absolutely absent from all
the rest of space is devoid of all foundation. In like manner, the idea that
78
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we can immediately perceive only what is present, seems to be founded
on our ordinary experience that we cannot recall and reexamine the
events of yesterday nor know otherwise than by inference what is to
happen tomorrow.

Peirce’s “Notes on the Question of the Existence of an External World” was written
on the same type of laid paper as “The Architecture of Theories” and several other
documents all dated 1890. The paper Peirce used for these notes is an important clue
in dating this document circa 1890. (By permission of the Houghton Library, Harvard University.)
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[Note on Kant’s
Refutation of Idealism]
c. 1890

Houghton Library

Kant’s refutation of idealism in the second edition of the Critic of
the Pure Reason has been often held to be inconsistent with his main
position or even to be knowingly sophistical. It appears to me to be one
of the numerous passages in that work which betray an elaborated and
vigorous analysis, marred in the exposition by the attempt to state the
argument more abstractly and demonstratively than the thought would
warrant.
In “Note 1,” Kant says that his argument beats idealism at its own
game. How is that? The idealist says that all that we know immediately,
that is, otherwise than inferentially, is what is present in the mind; and
things out of the mind are not so present. The whole idealist position
turns upon this conception of the present. Obviously, then, the ﬁrst
move toward beating idealism at its own game is to remark that we
apprehend our own ideas only as ﬂowing in time, and since neither the
future nor the past, however near they may be, is present, there is as
much difﬁculty in conceiving our perception of what passes within us
as in conceiving external perception. If so, replies the idealist, instead
of giving up idealism we must go still further to nihilism. Kant does not
notice this retort; but it is clear from his footnote that he would have
said: Not so; for it is impossible we should so much as think we think in
time unless we do think in time; or rather, dismissing blind impossibility, the mere imagination of time is a clear perception of the past.
Hamilton stupidly objects to Reid’s phrase “immediate memory”; but
an immediate, intuitive, consciousness of time clearly exists wherever
time exists. But once grant immediate knowledge in time, and what
becomes of the idealist theory that we immediately know only the
present? For the present can contain no time.
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[Notes on Consciousness]
c. 1890

Houghton Library

Utterly incredible that consciousness is a property of a particular
mechanical contrivance or chemical combination.
The doctrine of “ultimate facts,” altogether illogical.
So that the only thing left is to say it is diffused throughout the universe.
But in that case of what nature is the unity of consciousness? And why
cannot this continuous consciousness be in immediate connection?
First let us see what we can make out by considering the nature of conscious nerve matter. It has the general properties of nerve matter.
Two states a calm and an excited. In the excited state protoplasm
generally has a tendency to contract; but this is little seen in nerve
matter. Excited state brought on by any disturbance. Propagated
through the whole mass. Growth. This is stimulated by exercise
which is perhaps necessary to it. Excessively complex & unstable
chemical constitution. Great & endless variety of kind which growth
keeps up & conserves. Takes habit.
Any way you can look upon these facts, the excited state (which is the
conscious state) is a state of derangement, disturbance, disorder.
Shall we say then that perfect order and law is dead, and that disorder
and irregularity is everywhere conscious?
Quality of feeling.
Shall we say a gas has feeling? Perhaps so but this is not a disorder
propagating & spreading itself. It is not coordinated. Feeling is a
small thing in itself.
Now this question arises. If a lot of balls in disorderly movement are
conscious, where does that consciousness reside? What are the limits of its unity?
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Of the ﬁfty or hundred systems of philosophy that have been
advanced at different times of the world’s history, perhaps the larger
number have been, not so much results of historical evolution, as happy
thoughts which have accidentally occurred to their authors. An idea
which has been found interesting and fruitful has been adopted, developed, and forced to yield explanations of all sorts of phenomena. The
English have been particularly given to this way of philosophizing; witness, Hobbes, Hartley, Berkeley, James Mill. Nor has it been by any
means useless labour; it shows us what the true nature and value of the
ideas developed are, and in that way affords serviceable materials for
philosophy. Just as if a man, being seized with the conviction that paper
was a good material to make things of, were to go to work to build a
papier mâché house, with roof of rooﬁng-paper, foundations of pasteboard, windows of parafﬁned paper, chimneys, bath tubs, locks, etc., all
of different forms of paper, his experiment would probably afford valuable lessons to builders, while it would certainly make a detestable
house, so those one-idea’d philosophies are exceedingly interesting and
instructive, and yet are quite unsound.
The remaining systems of philosophy have been of the nature of
reforms, sometimes amounting to radical revolutions, suggested by certain difﬁculties which have been found to beset systems previously in
vogue; and such ought certainly to be in large part the motive of any
new theory. This is like partially rebuilding a house. The faults that
have been committed are, ﬁrst, that the dilapidations have generally not
been sufﬁciently thorough going, and second, that not sufﬁcient pains
have been taken to bring the additions into deep harmony with the
really sound parts of the old structure.
When a man is about to build a house, what a power of thinking he
has to do, before he can safely break ground! With what pains he has to
84

22. Architecture of Theories. Initial Version, 1890

85

excogitate the precise wants that are to be supplied! What a study to
ascertain the most available and suitable materials, to determine the
mode of construction to which those materials are best adapted, and to
answer a hundred such questions! Now without riding the metaphor too
far, I think we may safely say that the studies preliminary to the construction of a great theory should be at least as deliberate and thorough
as those that are preliminary to the building of a dwelling-house.
That systems ought to be constructed architectonically has been
preached since Kant; but I do not think the full import of the maxim has
by any means been apprehended. What I would recommend is that
every person who wishes to form an opinion concerning fundamental
problems, should ﬁrst of all make a complete survey of human knowledge, should take note of all the valuable ideas in each branch of science, should observe in just what respect each has been successful and
where it has failed, in order that in the light of the thorough acquaintance so attained of the available materials for a philosophical theory
and of the nature and strength of each, he may proceed to the study of
what the problem of philosophy consists in, and of the proper way of
solving it. I must not be understood as endeavoring to state fully all that
these preparatory studies should embrace; on the contrary, I purposely
slur over some points in order to give emphasis to my special recommendation of today, namely, to make a systematic study of the conceptions out of which a philosophical theory may be built, in order to
ascertain what place each conception may ﬁtly occupy in such a theory
and to what uses it is adapted.
I would begin, for example, with inquiring what are the governing
conceptions of modern logic,—I do not mean the aimless gabble of
Bradley and his opponent Bosanquet,—but the logic of those who keep
real scientiﬁc, and especially mathematical, reasoning steadily in view,
at close range. It is no new thing to attach high philosophical importance to the conceptions of logic. The categories of Aristotle, as well as
those of Kant, were derived from the logical analysis of propositions.
But what would be new would be to use the conceptions so obtained to
form the framework of the philosophical theory.
Three peculiar concepts of great generality, I may well call them category-concepts, run through logic from beginning to end. This appears
most clearly in the best development of logic; but were I to undertake to
make it clear in that way, it might be thought that my judgment as to the
doctrine of logic had been warped by my prepossession in regard to
those three conceptions. I will therefore consider logic as it is presented
in Aldrich’s Rudiments (1690), a book taught for a century and a half at
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Oxford, which is as guiltless of any fanciful thinking,—or, for the matter of that, of any independent thinking at all,—as academical treatise
ever could be. I will begin at the beginning of this work, and will mention every logical division it contains until I dare task the reader’s
patience no further. The conceptions I expect to ﬁnd are: 1st, the idea of
existing or acting independently, without reference to anything else;
2nd, the idea of action and reaction between two things; 3rd, the idea of
mediation, or of one thing bringing others into connection. But the conceptions are here stated in a rather too concrete and special form, so as
to be readily intelligible. We must not expect precisely these ideas, but
ideas resembling them; for ideas which resemble one another contain a
common idea.
§1. Aldrich begins by dividing the logical operations of the mind
into (1) simple apprehension, (2) judgment, and (3) reasoning. Simple
apprehension is conceiving an idea independently of others. Judgment
is recognizing two ideas to be bound together in a fact. Reasoning is
thought which brings two ideas into connection.
Simple apprehension is incomplex or complex. Here we have the
ﬁrst two concepts, of independent position, and of connectedness.
Judgment is afﬁrmative or negative. An afﬁrmative judgment is one
which is made independently of any other; a negative judgment is one
which revolts against another possible judgment. Again the ﬁrst two
concepts.
§2. A proposition consists of (1) subject, (2) predicate, and (3) copula. The subject is the term which is conceived as existing independently, the predicate is connected with it, the copula is that which
brings subject and predicate into connection.
Parallel to the three operations of the mind, we have the three products, (1) terms, (2) propositions, and (3) syllogisms.
§3. Words are either (1) categorematic, or (2) syncategorems. Categorematic words are those which can be subjects or predicates. Syncategorems are such words as all, some, not. That is, there are words
having independent meaning, and words whose meaning depends on
their connections with other words.
A name is either (1) singular, or (2) common. That is, it names
something having an independent existence or a class existing only in
the connection of resemblance between singulars.
A name is either (1) ﬁnite, or (2) inﬁnite, that is, formed by the negative particle preﬁxed to another name, as non-man. This follows the
division of propositions into afﬁrmative and negative.
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A name is either (1) positive, (2) privative, or (3) negative. A positive name is an independent one, a negative name is one which is connected with a quality not possessed; a privative name is one in which
this connection is suggested by a really analogous case where the quality denied is possessed. Thus, when a stone is said to be non-seeing, this
is a negative predicate; when a man is said to be blind, this is a privative
predicate.
A name is either (1) univocal, (2) equivocal, or (3) analogous. A
univocal name has but one meaning, unconnected with any other. An
equivocal name has two or more meanings which it reunites in a blind,
irrational way. An analogous name has two or more meanings which
are connected by a mediating reason.
Anybody who chooses to do so can easily go through the whole treatise in this way, and convince himself that these concepts,—or independency, blind connection, mediation,—enter into every distinction of
logic. Independency or arbitrariness is the idea of something being a
ﬁrst, and no second to anything. Blind connection is the idea of something being second to something else, without any third to bring the
connection about. Mediation is the idea of thirdness to a ﬁrst and second that are thus brought into relation.
Of course, many maxims of logic require attention in the prolegomena of philosophy. I will illustrate one of these. The sole justiﬁcation
that any hypothesis can have is that it explains facts and renders them
intelligible. If then a philosopher like Herbert Spencer tells us that the
principle of the conservation of energy or anything else of the sort is a
primitive law of nature, or if another tells me that feeling is an ultimate
property of protoplasm, I ask them how they know this. To say that a
law is primitive or a fact ultimate is to say that this law or this fact is
absolutely inexplicable and unintelligible. But this is a hypothesis. And
what does this hypothesis serve to explain? Nothing, except that it is
difﬁcult to show from what the law or fact in question is derived; a fact
sufﬁciently explicable by the vera causa of our ignorance. There are, I
grant, some facts of which it is absurd to ask for an explanation; as, for
example, that things are many and not all alike, for it is of the nature of
a hypothesis to explain likenesses or deﬁnite relations of unlikeness.
The mere absence of deﬁnite relations is not a thing requiring any
explanation at all. To ask what determines anything to indeterminacy is
a senseless and meaningless question. But when a fact or principle is
determinate and peculiar, to silence inquiry as to its derivation by the
theory that no theory can explain it, this is an affront to reason, and a
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plain inconsistency. A philosopher who confesses his inability to
explain why space has three dimensions, no more and no less, or anything else of like difﬁculty, may be pardoned, so long as he offers no
other excuse than his ignorance. But if he sets up a theory of space
which represents its three-dimensional character to be something absolutely inexplicable, now and forever, that theory is to be condemned as
involving the hypothesis that no hypothesis is possible. It is the old
sophism of the Cretan.
The science which, next after logic, may be expected to throw the
most light upon philosophy, is mathematics. It is historical fact, I
believe, that it was the mathematicians Thales, Pythagoras, and Plato
who created metaphysics, and that metaphysics has always been the
ape of mathematics. Seeing how the propositions of geometry ﬂowed
demonstratively from a few postulates, men got the notion that the
same must be true in philosophy. But of late mathematicians have fully
agreed that the axioms of geometry (as they are wrongly called) are not
by any means evidently true. Euclid, be it observed, never pretended
they were evident; he does not reckon them among his koinai; e[nnoiai,
1
or things everybody knows, but among the ai[thmata, postulates, or
things the author must beg you to admit, because he is unable to prove
them. At any rate, it is now agreed that there is no reason whatever to
think the sum of the three angles of a triangle precisely equal to 180 . It
is generally admitted that the evidence is that the departure from 180
(if there is any) will be greater the larger the triangle, and in the case of
a triangle having for its base the diameter of the earth’s orbit and for its
apex the furthest star, the sum hardly can differ, according to observation, so much as 0@1. It is probable the discrepancy is far less. Nevertheless, there is an inﬁnite number of different possible values, of
which precisely 180 is only one; so that the probability is as 1 to , or
0 to 1, that the value is just 180 . In other words, it seems for the present
impossible to suppose the postulates of geometry precisely true. The
matter is reduced to one of evidence; and as absolute precision is
beyond the reach of direct observation, so it can never be rendered
probable by evidence, which is indirect observation.
Thus, the postulates of geometry must go into the number of things
approximately true. It may be thousands of years before men ﬁnd out
1. Except the proposition that two lines cannot enclose a space, though only one of the three
best MSS places even this in the list. But what Euclid meant was that two straight lines can have
but one intersection, which is evident.
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whether the sum of the three angles of a triangle is greater or less than
180 ; but the presumption is it is one or the other.
Now what is metaphysics, which has always formed itself after the
model of mathematics, to say to this state of things? The mathematical
axioms being discredited, are the metaphysical ones to remain unquestioned? I trow not. There is one proposition, now held to be very certain, though denied throughout antiquity, namely that every event is
precisely determined by general laws, which evidently never can be
rendered probable by observation, and which, if admitted, must, therefore, stand as self-evident. This is a metaphysical postulate closely
analogous to the postulates of geometry. Its fate is sealed. The geometrical axioms being exploded, this is for the future untenable. Whenever
we attempt to verify a physical law, we ﬁnd discrepancies between
observation and theory, which we rightly set down as errors of observation. But now it appears we have no reason to deny that there are similar, though no doubt far smaller, discrepancies between the law and the
real facts. As Lucretius says, the atoms swerve from the paths to which
the laws of mechanics would conﬁne them. I do not now inquire
whether there is or not any positive evidence that this is so. What I am
at present urging is that this arbitrariness is a conception occurring in
logic, encouraged by mathematics, and ought to be regarded as a possible material to be used in the construction of a philosophical theory,
should we ﬁnd that it would suit the facts. We observe that phenomena
approach very closely to satisfying general laws; but we have not the
smallest reason for supposing that they satisfy them precisely.
Philosophy can draw from mathematics many other valuable ideas,
at which I can here only hint.
Certain other conceptions of modern mathematics are indispensible
to a philosophy which is to be upon the intellectual level of our age. In
the ﬁrst place, there is the conception of a space of more than three
dimensions, ordinarily regarded as highly mysterious, but really easy
enough. We can have no visual image of a space of three dimensions;
we can only see its projections upon surfaces. A perspective view, or
picture on a plane surface, represents all we can see at any one time. It
would, therefore, be unreasonable to ask how a space of four or ﬁve
dimensions would look, in any other than a projective sense. Take one
of those glass paper-weights cut into the form of a polyhedron. Photographs of such a body of three dimensions taken from one point of view
before and after giving it one turn are sufﬁcient to determine how it
must look however it be turned. Now, if it had four dimensions instead
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of three, the difference would be that by a certain peculiar effort we
could turn it so as to give a different perspective form from any that the
ﬁrst two pictures would account for. Now, the reader does not know all
about the geometry of three or even that of two dimensions; therefore,
he cannot ask to have a complete idea of space of four dimensions; but
the property that I have just mentioned, that in such a space by a peculiar effort a body could be turned so as to look in a way that ordinary
perspective would not account for, this gives a sufﬁcient idea of space
of four dimensions. From this, all the other properties of that space
could be deduced.
The principal use that philosophy has to make of the conception of
n-dimensional space is in explaining why the dimensions of real space
are three in number. We see from this study that it is the restriction in
the number of dimensions which constitutes the fact to be explained.
No explanation of why space has more than two dimensions is called
for, because that is a mere indeterminacy. But why bodies should be
restricted to move in three dimensions is one of the problems which
philosophy has to solve.
Another mathematical conception to be studied is that of imaginary
quantities. Several illusory accounts of this conception have been
given; yet I believe the true account is the most usual. If one man can
lift a barrel of ﬂour, how many men can just lift a bushel? The answer
one fourth of a man is absurd, because we are dealing with a kind of
quantity which does not admit of fractions. But a similar solution in
continuous quantity would be correct. So, there is a kind of quantity
which admits of no negative values. Now, as the scheme of quantity
with negatives is an extension of that of positive quantity, and as the
scheme of positive quantity is an extension of that of discrete quantity,
so the scheme of imaginary quantity is an extension of that of real
quantity. To determine the position of a point upon a plane requires two
numbers (like latitude and longitude) and if we choose to use a single
letter to denote a position on a plane and choose to
D
call what that letter signiﬁes a quantity, then that
quantity is one which can only be expressed by
two numbers. Any point on the plane taken arbiC
trarily is called zero, and any other is called 1.
Then, the point which is just as far on the other
side of zero is, of course, ⫺1; for the mean of 1
B
and ⫺1 is 0. Take any three points ABC forming a
triangle, and ﬁnd another point, D, such that the
A
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triangle ACD is similar to the triangle ABC. Then, we naturally write
(B ⫺ A ) : (C ⫺ A ) ⫽ (C ⫺ A ) : (D ⫺ A ). Apply this to the case where
A is the zero point, B the point, 1, and D the
point ⫺1. Then C will be the point at unit
B
distance from A, but at right angles to AB and
this point will represent a quantity i such that
i 2 ⫽ ⫺1.
A
C
Imaginary quantities are put to two very
different uses in mathematics. In some cases,
as in the theory of functions, by considering
D
imaginary quantity, and not limiting ourselves to real quantity (which is but a special
case of imaginary quantity) we are able to form important generalizations and bind together different doctrines in a manner which leads us
to great advances of the most practical kind. In other cases, as in geometry, we use imaginary quantity, because the problems to be solved are
too difﬁcult in the case of real quantity. It is very easy to say how many
inﬂexions a curve of a certain description will have, if imaginary inﬂexions are included, but very difﬁcult if we are restricted to real inﬂexions. Here imaginaries serve only a temporary purpose, and will one of
these days give place to a more perfect doctrine.
To give a single illustration of the generalizing power of imaginaries, take this problem. Two circles have their centres at the distance D,
their radii being R1 and R2. Let a straight line be drawn between their
two points of intersection, at what distances will the two centres be
from this line? Let these distances be x1 and x2, so that x1 ⫹ x2 ⫽ D.
Then the square of the distance from one of the intersections of the circle to the line through their centres will be, by the Pythagorean proposition
2
2
2
2
R1 ⫺ x1 ⫽ R2 ⫺ x2 .
These two equations give
2

2

R1 ⫺ R2
1
x 1 ⫽ --- D ⫹ ---------------------2
2D
2
2
R1 ⫺ R2 .
x 2 ⫽ 1--- D ⫺ ---------------------2
2D

Now the two circles may not really intersect at all, and yet x1 and x2
continue to be real. In other words, there is a real line between two
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imaginary intersections whose distance from the line of centres
is
12 2
2
2 2
2
-----4R 1 R 2  ( D  R 1  R 2 ) .
2D
I do not know whether the theory of imaginaries will ﬁnd any direct
application in philosophy or not. But, at any rate, it is needed for the
full comprehension of the mathematical doctrine of the absolute. For
this purpose we must ﬁrst explain the mathematical extension of the
2
theory of perspective. In the ﬁgure,
let O be the eye, or centre of projeca
tion, let the line afeDc represent the
3
f
O
plane of projection seen edgewise,
e
and let the line ABCDE represent a
natural plane seen edgewise. Any
A
B
C D
E
straight line, as OE, being drawn
from the eye to any point on the natural plane, will cut the plane of the
c
picture, or plane of projection, in e,
the point which represents the point
E. The mathematician (sometimes, the artist, too) extends this to the
case where C, the natural point, is nearer the eye than the corresponding
point of the picture. He also extends the same rule to the case where A,
the natural point, and a, the point of the picture, are on opposite sides of
the eye. Here is the whole principle of geometrical projection. Suppose
now that three points in nature, say P, Q, R, really lie in one straight
line. Then the three lines OP, OQ, OR, from these points to the eye,
will lie in one plane. This plane will be cut by the plane of the picture in
a straight line (because the intersection of any two planes is a straight
line). Hence, the points p, q, r, which are the representations in the picture of P, Q, R, also lie in a straight line, and in general every straight
line in nature is represented by a straight line in the picture and every
straight line in the picture representing a line in a plane not containing
the eye represents a straight line. Now according to the doctrine of
Euclid, that the sum of the angles of a triangle is 180 , the parts of a natural plane at an inﬁnite distance are also represented by a straight line
in the picture, called the vanishing line of that plane. In the ﬁgure f is
the vanishing line (seen endwise) of the plane ABCDE. Note how the
2. In the main given in Brooke Taylor’s Perspective, 1715.
3. The reader need not be informed that a plane is not a plain. It is ﬂat but need not be level.
Thus the vertical wall of a room is a plane.

22. Architecture of Theories. Initial Version, 1890

93

passage from e through f to a corresponds to a passage from E off to
inﬁnity and back from inﬁnity on the other side to A. Euclid or no
Euclid, the geometer is forced by the principles of perspective to conceive the plane as joined on to itself through inﬁnity. Geometers do not
mean that there is any continuity through inﬁnity; such an idea would
be absurd. They mean that if a cannon-ball were to move at a continually accelerated rate toward the north so that its perspective representation should move continuously, it would have to pass through inﬁnity
and reappear at the south. There would really be a saltus at inﬁnity and
not motion proper. Persons absorbed in the study of projective geometry almost come to think there really is in every plane a line at inﬁnity.
But those who study the theory of functions regard the parts at inﬁnity
as a point. Both views are ﬁctions which severally answer the purposes
of the two branches of mathematics in which they are employed.
As I was saying, if the Euclidean geometry be true and the sum of
the angles of a triangle equal 180 , it follows that the parts of any plane
at inﬁnity are represented by a right line in perspective. If that proposition be not true, still the perspective representation of everything
remains exactly the same. Could some power suddenly change the
properties of space so that the Euclidean doctrine should cease to be
true,—and all things would look exactly as they did before. Only when
you came to measure the real differences between objects you would
ﬁnd those distances, especially the long distances, essentially altered.
There would be two possible cases. Either, according to Helmholtz’s
supposition, you would ﬁnd you could measure right through what
used to be inﬁnity, nothing being inﬁnitely distant; so that a man might
walk round space, somewhat as he might walk round our globe, only he
would come round walking on the under side of the ﬂoor (if he had anything to hold him on); or a man could part his back hair by looking
round space, only he would see himself upside down. Or, on the other
hand, according to Lobatchewsky’s hypothesis, you would ﬁnd that all
the points of a certain (geometrical, not physical) sphere or ellipsoid
about you were at any inﬁnite distance. On the outside of this sphere
there would be another world, which would be in singular geometrical
antithesis to this. To every plane in this world (of course, extending
through to the Jenseits) would correspond a point in that world. To
every point in this world would correspond a plane lying wholly in the
other world; and to every line partly in this world would correspond a
line wholly in the other world. Any two points in the same world are at
real ﬁnite distances from one another. Any two points in different
worlds are at imaginary ﬁnite distances from one another. Any two
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planes both wholly in the other world or both partly in this are at real
angles with one another; any two planes one wholly in the other world,
the other partly in this are at imaginary angles with one another. About
any axis partly in this world angles can never exceed 360 , about any
axis wholly in the other world angles may be inﬁnite and imaginary.
Along any line partly in this world distances can be inﬁnite and imaginary. Along any line wholly in the other world distances are all ﬁnite.
The manner in which distances are compared in such a space is this.

[. . .]
After pure mathematics, pass we to dynamics, ﬁeld in our day of
perhaps the grandest discovery science has ever made, I mean the Conservation of Energy. Besides what is to be learned from this, another
lesson dynamics has for philosophy, long ago signalized by Whewell,
but obscured by Stuart Mill’s skillful-shallow objections. This last
mentioned lesson lies in the historical fact that dynamics, most perfect
of physical sciences, has been in large part pumped up from the well of
truth within us. No doubt observation afforded indispensible correctives and kept us from going quite wrong; but there were no observations at all adequate to determining the precise laws of motion. Only
read Galileo, I pray you, and see how much he relies on il lume naturale, and how amazingly slender is his experimentation.
So, in dynamics, at least, simple theories have a tolerable chance of
being true. Observe, that the character of a theory as to being simple or
complicated depends entirely on the constitution of the intellect that
apprehends it. Bodies left to themselves move in straight lines, and to
us straight lines appear as the simplest of all curves. This is because
when we turn an object about and scrutinize it, the line of sight is a
straight line; and our minds have been formed under that inﬂuence. But
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abstractly considered, a system of like parabolas similarly placed, or
any one of an inﬁnity of systems of curves, is as simple as the system of
straight lines. Again, motions and forces are combined according to the
principle of the parallelogram, and a parallelogram appears to us a very
simple ﬁgure. Yet the whole system of parallelograms is no more simple than any relief-perspective of them, or than any one of an inﬁnity of
other systems. As Sir Isaac Newton well said, geometry is but a branch
of mechanics. No deﬁnition of the straight line is possible except that it
is the path of a particle undisturbed by any force; and no deﬁnitions of
parallels, etc. are possible which do not depend upon the deﬁnition of
equal distances as measured by a rigid body, or other mechanical
means.
Thus, in dynamics, the natural ideas of the human mind tend to
approximate to the truth of nature, because the mind has been formed
under the inﬂuence of dynamical laws. Now, logical considerations
show that if there is no tendency for natural ideas to be true, there can
be no hope of ever reaching true inductions and hypotheses. So that
philosophy is committed to the postulate,—without which it has no
chance of success,—[. . .]
Psychology has only lately become a positive science, and in my
humble opinion the new views are now carried too far. I cannot see, for
example, why psychologists should make such a bugbear of “faculties.”
If in dynamics it has proved safe to rely upon our natural ideas,
checked, controlled, and corrected by experience, why should not our
natural ideas about mind, formed as they certainly have been under the
inﬂuence of the true laws of mental action, be likely to approximate to
the truth as much as natural ideas of space, force, and the like have been
found to do? Upon this point, I must confess to entertaining somewhat
heterodox opinions. The Herbartian philosophy, with the mode of reasoning which leads to it, seems to me thoroughly unsound and illusory,—though I fully admit the value and profundity of some of the
suggestions of that philosophy. But to trust to such reasoning in the
slightest degree seems to me ever so much less safe than trusting to
one’s native or natural notions about mind, though these no doubt need
to be modiﬁed by observation and experiment.
For my part it seems to me that the elementary phenomena of mind
fall into three categories. First, we have feelings, comprising all that is
immediately present, such as pleasure and pain, blue, cheerfulness, and
the feeling which arises upon the contemplation of a complete theory. It
is hard to deﬁne what I mean by feeling. If I say it is what is present, I
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shall be asked what I mean by present, and must confess I mean nothing
but feeling again. The only way is to state how any state of consciousness is to be modiﬁed so as to render it a feeling, although feeling does
not essentially involve consciousness proper. But imagine a state of
consciousness reduced to perfect simplicity, so that its object is entirely
unanalyzed, then that consciousness reduced to that rudimentary condition, unattainable by us, would be a pure feeling, and not properly consciousness at all. Let the quality of blue, for example, override all other
ideas, of form, of contrast, of commencement or cessation, and there
would be pure feeling. When I say that such impossible states exist as
elements of all consciousness, I mean that there are ideas which might
conceivably thus exist alone and monopolize the whole mind.
Besides feelings, we have in our minds sensations of reaction, as
when a person blindfold suddenly runs against a post, when we make a
muscular effort, or when any feeling gives way to another feeling. Suppose I had nothing in my mind but a feeling of blue, which were suddenly to give place to a feeling of red; then, at the instant of transition
there would be a sense of reaction, my blue life being transmuted to red
life. If I were now also endowed with a memory, that sense would continue for some time. This state of mind would be more than pure feeling, since in addition to the feeling of red a feeling analogous to blue
would be present, and not only that but a sense of reaction between the
two. This sense of reaction would itself carry along with it a peculiar
feeling which might conceivably monopolize the mind to the exclusion
of the feelings of blue and red. But were this to happen, though the feeling associated with a sense of reaction would be there, the sense of
reaction as such would be quite gone; for a sense of reaction cannot
conceivably exist independent of at least two feelings between which
the reaction takes place. A feeling, then, is a state of mind having its
own living quality, independent of any other. A sense of reaction, or say
for short a sensation, is a state of mind containing two states of mind
between which we are aware of a connection, even if that connection is
no more than a contrast. No analysis can reduce such sensations to feelings. Looking at the matter from a physiological point of view, a feeling
only calls for an excited nerve-cell,—or indeed a mere mass of excited
nerve-matter without any cell, or shut up in any number of cells. But
sensation supposes the discharge or excitation of a nerve-cell, or a
transfer of excitement from one part of a mass of nerve-matter to
another, or the spontaneous production or cessation of an excited condition.
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Besides feelings and sensations, we have general conceptions; that
is, we are conscious that a connection between feelings is determined
by a general rule; or, looking at the matter from another point of view, a
general conception is the being aware of being governed by a habit.
Intellectual power is simply facility in taking habits and in following
them in cases essentially analogous to, but in non-essentials widely
remote from, the normal cases of sensation, or connection of feelings,
under which those habits were formed.
The one primordial law of mental action is a tendency to generalization; that is, every connection between feelings tends to spread to
neighboring feelings. If you ask what are neighboring feelings, it is like
the question that was answered by the parable of the Good Samaritan.
A neighboring feeling is simply a connected feeling. These connections
are of two kinds, internal or manifest, and external or occult. A feeling
is manifestly connected with feelings which it resembles or contrasts
with; the connection is merely an identity of feeling. A feeling is
occultly connected with feelings bound to it by some external power, as
the roll of thunder with the ﬂash of lightning.
The mental law belongs to a widely different category of law from
physical laws. A physical law determines that a certain component
motion must take place, otherwise the law is violated. But such absolute conformity is not required by the mental law. It does not call for
any deﬁnite amount of assimilation in any case. Indeed such a precise
regulation would be in downright conﬂict with the law. For it would
instantly crystallize thought and prevent all further formation of habit.
The law of mind makes something the more likely to happen. It thus
resembles the “non-conservative” forces of physics, such as viscosity
and the like, which are due to chance encounters of molecules.
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Of the ﬁfty or hundred systems of philosophy that have been
advanced at different times of the world’s history, perhaps the larger
number have been, not so much results of historical evolution, as happy
thoughts which have accidentally occurred to their authors. An idea
which has been found interesting and fruitful has been adopted, developed, and forced to yield explanations of all sorts of phenomena. The
English have been particularly given to this way of philosophizing; witness, Hobbes, Hartley, Berkeley, James Mill. Nor has it been by any
means useless labour; it shows us what the true nature and value of the
ideas developed are, and in that way affords serviceable materials for
philosophy. Just as if a man, being seized with the conviction that paper
was a good material to make things of, were to go to work to build a
papier mâché house, with roof of rooﬁng-paper, foundations of pasteboard, windows of parafﬁned paper, chimneys, bath tubs, locks, etc., all
of different forms of paper, his experiment would probably afford valuable lessons to builders, while it would certainly make a detestable
house, so those one-idea’d philosophies are exceedingly interesting and
instructive, and yet are quite unsound.
The remaining systems of philosophy have been of the nature of
reforms, sometimes amounting to radical revolutions, suggested by certain difﬁculties which have been found to beset systems previously in
vogue; and such ought certainly to be in large part the motive of any
new theory. This is like partially rebuilding a house. The faults that
have been committed are, ﬁrst, that the dilapidations have generally not
been sufﬁciently thorough going, and second, that not sufﬁcient pains
have been taken to bring the additions into deep harmony with the
really sound parts of the old structure.
When a man is about to build a house, what a power of thinking he
has to do, before he can safely break ground! With what pains he has to
excogitate the precise wants that are to be supplied! What a study to
ascertain the most available and suitable materials, to determine the
98
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mode of construction to which those materials are best adapted, and to
answer a hundred such questions! Now without riding the metaphor too
far, I think we may safely say that the studies preliminary to the construction of a great theory should be at least as deliberate and thorough
as those that are preliminary to the building of a dwelling-house.
That systems ought to be constructed architectonically has been
preached since Kant; but I do not think the full import of the maxim has
by any means been apprehended. What I would recommend is that
every person who wishes to form an opinion concerning fundamental
problems, should ﬁrst of all make a complete survey of human knowledge, should take note of all the valuable ideas in each branch of science, should observe in just what respect each has been successful and
where it has failed, in order that in the light of the thorough acquaintance so attained of the available materials for a philosophical theory
and of the nature and strength of each, he may proceed to the study of
what the problem of philosophy consists in, and of the proper way of
solving it. I must not be understood as endeavoring to state fully all that
these preparatory studies should embrace; on the contrary, I purposely
slur over many points, in order to give emphasis to one special recommendation, namely, to make a systematic study of the conceptions out
of which a philosophical theory may be built, in order to ascertain what
place each conception may ﬁtly occupy in such a theory, and to what
uses it is adapted.
The adequate treatment of this single point would ﬁll a volume; but I
shall endeavor to illustrate my meaning by glancing at several sciences
and indicating conceptions in them serviceable for philosophy. As to
the results to which long studies thus commenced have led me, I shall
just give a hint at their nature.
We may begin with dynamics,—ﬁeld in our day of perhaps the
grandest conquest human science has ever made,—I mean the law of
the conservation of energy. But let us revert to the ﬁrst step taken by
modern scientiﬁc thought,—and a great stride it was,—the inauguration of dynamics by Galileo. A modern physicist on examining Galileo’s works is surprised to ﬁnd how little experiment had to do with the
establishment of the foundations of mechanics. His principal appeal is
to common sense and il lume naturale. He always assumes that the true
theory will be found to be a simple and natural one. And we can see
why it should indeed be so in dynamics. For instance, a body left to its
own inertia, moves in a straight line, and a straight line appears to us the
simplest of curves. In itself, no curve is simpler than another. A system
of straight lines has intersections precisely corresponding to those of a
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system of like parabolas similarly placed, or to those of any one of an
inﬁnity of systems of curves. But the straight line appears to us simple
because, as Euclid says, it lies evenly between its extremities; that is,
because viewed endwise it appears as a point. That is, again, because
light moves in straight lines. Now, light moves in straight lines because
of the part which the straight line plays in the laws of dynamics. Thus it
is that our minds having been formed under the inﬂuence of phenomena governed by the laws of mechanics, certain conceptions entering
into those laws become implanted in our minds, so that we readily
guess at what the laws are. Without such a natural prompting, having to
search blindfold for a law which would suit the phenomena, our chance
of ﬁnding it would be as one to inﬁnity. The further physical studies
depart from phenomena which have directly inﬂuenced the growth of
the mind, the less we can expect to ﬁnd the laws which govern them
“simple,” that is, composed of a few conceptions natural to our minds.
The researches of Galileo, followed up by Huygens and others, led
to those modern conceptions of Force and Law, which have revolutionized the intellectual world. The great attention given to mechanics in
the XVIIth century soon so emphasized these conceptions as to give rise
to the Mechanical Philosophy, or doctrine that all the phenomena of the
physical universe are to be explained upon mechanical principles.
Newton’s great discovery imparted a new impetus to this tendency. The
old notion that heat consists in an agitation of corpuscles was now
applied to the explanation of the chief properties of gases. The ﬁrst suggestion in this direction was that the pressure of gases is explained by
the battering of the particles against the walls of the containing vessel,
which explained Boyle’s law of the compressibility of air. Later, the
expansion of gases, Avogadro’s chemical law, the diffusion and viscosity of gases, and the action of Crookes’s radiometer were shown to be
consequences of the same kinetical theory; but other phenomena, such
as the ratio of the speciﬁc heat at constant volume to that at constant
pressure, require additional hypotheses, which we have little reason to
suppose are simple, so that we ﬁnd ourselves quite aﬂoat. In like manner with regard to light, that it consists of vibrations was almost proved
by the phenomena of diffraction, while those of polarization showed
the excursions of the particles to be perpendicular to the line of propagation; but the phenomena of dispersion, etc., require additional
hypotheses which may be very complicated. Thus, the further progress
of molecular speculation appears quite uncertain. If hypotheses are to
be tried haphazard, or simply because they will suit certain phenomena,
it will occupy the mathematical physicists of the world say half a cen-
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tury on the average to bring each theory to the test; and since the number of possible theories may go up into the trillions, only one of which
can be true, we have little prospect of making further solid additions to
the subject in our time. When we come to atoms, the presumption in
favor of a simple law seems very slender. There is room for serious
doubt whether the fundamental laws of mechanics hold good for single
atoms, and it seems quite likely that they are capable of motion in more
than three dimensions.
To ﬁnd out much more about molecules and atoms, we must search
out a natural history of laws of nature, which may fulﬁll that function
which the presumption in favor of simple laws fulﬁlled in the early days
of dynamics, by showing us what kind of laws we have to expect and by
answering such questions as this:—Can we with reasonable prospect of
not wasting time try the supposition that atoms attract one another
inversely as the 7th power of their distances, or can we not? To suppose
universal laws of nature capable of being apprehended by the mind and
yet having no reason for their special forms, but standing inexplicable
and irrational, is hardly a justiﬁable position. Uniformities are precisely
the sort of facts that need to be accounted for. That a pitched coin
should sometimes turn up heads and sometimes tails calls for no particular explanation; but if it shows heads every time, we wish to know how
this result has been brought about. Law is par excellence the thing that
wants a reason.
Now the only possible way of accounting for the laws of nature and
for uniformity in general is to suppose them results of evolution. This
supposes them not to be absolute, not to be obeyed precisely. It makes
an element of indeterminacy, spontaneity, or absolute chance in nature.
Just as, when we attempt to verify any physical law, we ﬁnd our observations cannot be precisely satisﬁed by it, and rightly attribute the discrepancy to errors of observation, so we must suppose far more minute
discrepancies to exist owing to the imperfect cogency of the law itself,
to a certain swerving of the facts from any deﬁnite formula.
Mr. Herbert Spencer wishes to explain evolution upon mechanical
principles. This is illogical, for four reasons. First, because the principle of evolution requires no extraneous cause; since the tendency to
growth can be supposed itself to have grown from an inﬁnitesimal germ
accidentally started. Second, because law ought more than anything
else to be supposed a result of evolution. Third, because exact law obviously never can produce heterogeneity out of homogeneity; and arbitrary heterogeneity is the feature of the universe the most manifest and
characteristic. Fourth, because the law of the conservation of energy is
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equivalent to the proposition that all operations governed by mechanical laws are reversible; so that an immediate corollary from it is that
growth is not explicable by those laws, even if they be not violated in
the process of growth. In short, Spencer is not a philosophical evolutionist, but only a half-evolutionist,—or, if you will, only a semi-Spencerian. Now philosophy requires thorough going evolutionism or none.
The theory of Darwin was that evolution had been brought about by
the action of two factors: ﬁrst, heredity, as a principle making offspring
nearly resemble their parents, while yet giving room for “sporting,” or
accidental variations,—for very slight variations often, for wider ones
rarely; and second, the destruction of breeds or races that are unable to
keep the birth rate up to the death rate. This Darwinian principle is
plainly capable of great generalization. Wherever there are large numbers of objects, having a tendency to retain certain characters unaltered,
this tendency, however, not being absolute but giving room for chance
variations, then, if the amount of variation is absolutely limited in certain directions by the destruction of everything which reaches those
limits, there will be a gradual tendency to change in directions of departure from them. Thus, if a million players sit down to bet at an even
game, since one after another will get ruined, the average wealth of
those who remain will perpetually increase. Here is indubitably a genuine formula of possible evolution, whether its operation accounts for
much or little in the development of animal and vegetable species.
The Lamarckian theory also supposes that the development of species has taken place by a long series of insensible changes, but it supposes that those changes have taken place during the lives of the
individuals, in consequence of effort and exercise, and that reproduction plays no part in the process except in preserving these modiﬁcations. Thus, the Lamarckian theory only explains the development of
characters for which individuals strive, while the Darwinian theory
only explains the production of characters really beneﬁcial to the race,
though these may be fatal to individuals.1 But more broadly and philosophically conceived, Darwinian evolution is evolution by the operation of chance and the destruction of bad results, while Lamarckian
evolution is evolution by the effect of habit and effort.
A third theory of evolution is that of Mr. Clarence King. The testimony of monuments and of rocks is that species are unmodiﬁed or
scarcely modiﬁed under ordinary circumstances, but are rapidly altered
1. The neo-Darwinian, Weismann, has shown that mortality would almost necessarily result
from the action of the Darwinian principle.
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after cataclysms or rapid geological changes. Under novel circumstances, we often see animals and plants sporting excessively in reproduction, and sometimes even undergoing transformations during
individual life, phenomena no doubt due partly to the enfeeblement of
vitality from the breaking up of habitual modes of life, partly to
changed food, partly to direct speciﬁc inﬂuence of the element in which
the organism is immersed. If evolution has been brought about in this
way, not only have its single steps not been insensible, as both Darwinians and Lamarckians suppose, but they are furthermore neither haphazard on the one hand, nor yet determined by an inward striving on the
other, but on the contrary are effects of the changed environment, and
have a positive general tendency to adapt the organism to that environment, since variation will particularly affect organs at once enfeebled
and stimulated. This mode of evolution, by external forces and the
breaking up of habits, seems to be called for by some of the broadest
and most important facts of biology and paleontology; while it certainly has been the chief factor in the historical evolution of institutions
as in that of ideas; and cannot possibly be refused a very prominent
place in the process of evolution of the universe in general.
Passing to psychology, we ﬁnd the elementary phenomena of mind
fall into three categories. First, we have Feelings, comprising all that is
immediately present, such as pain, blue, cheerfulness, the feeling that
arises when we contemplate a consistent theory, etc. A feeling is a state
of mind having its own living quality, independent of any other state of
mind. Or, a feeling is an element of consciousness which might conceivably override every other state until it monopolized the mind,
although such a rudimentary state cannot actually be realized, and
would not properly be consciousness. Still, it is conceivable, or supposable, that the quality of blue should usurp the whole mind, to the exclusion of the ideas of shape, extension, contrast, commencement and
cessation, and all other ideas, whatsoever. A feeling is necessarily perfectly simple, in itself, for if it had parts these would also be in the mind
whenever the whole was present, and thus the whole could not monopolize the mind.2
Besides Feelings, we have Sensations of reaction; as when a person
blindfold suddenly runs against a post, when we make a muscular
effort, or when any feeling gives way to a new feeling. Suppose I had
nothing in my mind but a feeling of blue, which were suddenly to give
2. A feeling may certainly be compound, but only in virtue of a perception which is not that
feeling nor any feeling at all.
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place to a feeling of red; then, at the instant of transition there would be
a shock, a sense of reaction, my blue life being transmuted into red life.
If I were further endowed with a memory, that sense would continue for
some time, and there would also be a peculiar feeling or sentiment connected with it. This last feeling might endure (conceivably, I mean)
after the memory of the occurrence and the feelings of blue and red had
passed away. But the sensation of reaction cannot exist except in the
actual presence of the two feelings blue and red to which it relates.
Wherever we have two feelings and pay attention to a relation between
them of whatever kind, there there is the sensation of which I am speaking. But the sense of action and reaction has two types: it may either be
a perception of relation between two ideas, or it may be a sense of
action and reaction between feeling and something out of feeling. And
this sense of external reaction again has two forms; for it is either a
sense of something happening to us, by no act of ours, we being passive
in the matter, or it is a sense of resistance, that is, of our expending feeling upon something without. The sense of reaction is thus a sense of
connection or comparison between feelings, either, A, between one
feeling and another, or, B, between feeling and its absence or lower
degree; and under B we have, 1, the sense of the access of feeling, and
2, the sense of the remission of feeling.
Very different both from feelings and from reaction-sensations or
disturbances of feeling are general conceptions. When we think, we are
conscious that a connection between feelings is determined by a general rule, we are aware of being governed by a habit. Intellectual power
is nothing but facility in taking habits and in following them in cases
essentially analogous to, but in non-essentials widely remote from, the
normal cases of connections of feelings under which those habits were
formed.
The one primary and fundamental law of mental action consists in a
tendency to generalization. Feeling tends to spread; connections
between feelings awaken feelings; neighboring feelings become assimilated; ideas are apt to reproduce themselves. These are so many formulations of the one law of the growth of mind. When a disturbance of
feeling takes place, we have a consciousness of gain, the gain of experience; and a new disturbance will be apt to assimilate itself to the one
that preceded it. Feelings, by being excited, become more easily
excited, especially in the ways in which they have previously been
excited. The consciousness of such a habit constitutes a general conception.
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The cloudiness of psychological notions may be corrected by connecting them with physiological conceptions. Feeling may be supposed
to exist, wherever a nerve-cell is in an excited condition. The disturbance of feeling, or sense of reaction, accompanies the transmission of
disturbance between nerve-cells or from a nerve-cell to a muscle-cell or
the external stimulation of a nerve-cell. General conceptions arise upon
the formation of habits in the nerve-matter, which are molecular
changes consequent upon its activity and probably connected with its
nutrition.
The law of habit exhibits a striking contrast to all physical laws in
the character of its commands. A physical law is absolute. What it
requires is an exact relation. Thus, a physical force introduces into a
motion a component motion to be combined with the rest by the parallelogram of forces; but the component motion must actually take place
exactly as required by the law of force. On the other hand, no exact conformity is required by the mental law. Nay, exact conformity would be
in downright conﬂict with the law; since it would instantly crystallize
thought and prevent all further formation of habit. The law of mind
only makes a given feeling more likely to arise. It thus resembles the
“non-conservative” forces of physics, such as viscosity and the like,
which are due to statistical uniformities in the chance encounters of trillions of molecules.
The old dualistic notion of mind and matter, so prominent in Cartesianism, as two radically different kinds of substance, will hardly ﬁnd
defenders today. Rejecting this, we are driven to some form of hylopathy, otherwise called monism. Then the question arises whether physical laws on the one hand, and the psychical law on the other are to be
taken
(A) as independent, a doctrine often called monism, but which I
would name neutralism; or
(B) the psychical law as derived and special, the physical law alone
as primordial, which is materialism; or
(C) the physical law as derived and special, the psychical law alone
as primordial, which is idealism.
The materialistic doctrine seems to me quite as repugnant to scientiﬁc logic as to common sense; since it requires us to suppose that a certain kind of mechanism will feel, which would be a hypothesis
absolutely irreducible to reason,—an ultimate, inexplicable regularity;
while the only possible justiﬁcation of any theory is that it should make
things clear and reasonable.
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Neutralism is sufﬁciently condemned by the logical maxim known
as Ockham’s razor, i.e., that not more independent elements are to be
supposed than necessary. By placing the inward and outward aspects of
substance on a par, it seems to render both primordial.
The one intelligible theory of the universe is that of objective idealism, that matter is effete mind, inveterate habits becoming physical
laws. But before this can be accepted it must show itself capable of
explaining the tridimensionality of space, the laws of motion, and the
general characteristics of the universe, with mathematical clearness and
precision; for no less should be demanded of every philosophy.
Modern mathematics is replete with ideas which may be applied to
philosophy. I can only notice one or two. The manner in which mathematicians generalize is very instructive. Thus, painters are accustomed
to think of a picture as consisting geometrically of the intersections of
its plane by rays of light from the natural objects to the eye. But geometers use a generalized perspective. For instance, in the ﬁgure let O be
the eye, let ABCDE be the edgewise view of any plane, and let afeDc
be the edgewise view of another plane. The geometers draw rays
through O cutting both these
planes, and treat the points of
a
intersection of each ray with one
f
plane as representing the point of
O
intersection of the same ray with
e
the other plane. Thus, e represents
A
B
C D
E
E, in the painters’ way. D represents itself. C is represented by c,
which is further from the eye; and
c
A is represented by a which is on
the other side of the eye. Such
generalization is not bound down to sensuous images. Further, according to this mode of representation every point on one plane represents a
point on the other, and every point on the latter is represented by a point
on the former. But how about the point f which is in a direction from O
parallel to the represented plane, and how about the point B which is in
a direction parallel to the representing plane? Some will say that these
are exceptions; but modern mathematics does not allow exceptions
which can be annulled by generalization. As a point moves from C to D
and thence to E and off toward inﬁnity, the corresponding point on the
other plane moves from c to D and thence to e and toward f. But this
second point can pass through f to a; and when it is there the ﬁrst point
has arrived at A. We therefore say that the ﬁrst point has passed through
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inﬁnity, and that every line joins into itself somewhat like an oval.
Geometers talk of the parts of lines at an inﬁnite distance as points.
This is a kind of generalization very efﬁcient in mathematics.
Modern views of measurement have a philosophical aspect. There is
an indeﬁnite number of systems of measuring along a line; thus, a perspective representation of a scale on one line may be taken to measure
another, although of course such measurements will not agree with
what we call the distances of points on the latter line. To establish a system of measurement on a line we must assign a distinct number to each
point of it, and for this purpose we shall plainly have to suppose the
numbers carried out into an inﬁnite number of places of decimals.
These numbers must be ranged along the line in unbroken sequence.
Further, in order that such a scale of numbers should be of any use, it
must be capable of being shifted into new positions, each number continuing to be attached to a single distinct point. Now it is found that if
this is true for “imaginary” as well as for real points (an expression
which I cannot stop to elucidate), any such shifting will necessarily
leave two numbers attached to the same points as before. So that when
the scale is moved over the line by any continuous series of shiftings of
one kind, there are two points which no numbers on the scale can ever
reach, except the numbers ﬁxed there. This pair of points, thus unattainable in measurement, is called the Absolute. These two points may be
distinct and real, or they may coincide, or they may be both imaginary.
As an example of a linear quantity with a double absolute we may take
probability, which ranges from an unattainable absolute certainty
against a proposition to an equally unattainable absolute certainty for
it. A line, according to ordinary notions, is a linear quantity where the
two points at inﬁnity coincide. A velocity is another example. A train
going with inﬁnite velocity from Chicago to New York would be at all
the points on the line at the very same instant, and if the time of transit
were reduced to less than nothing it would be moving in the other direction. An angle is a familiar example of a mode of magnitude with no
real immeasurable values. One of the questions philosophy has to consider is whether the development of the universe is like the increase of
an angle, so that it proceeds for ever without tending toward anything
unattained, which I take to be the Epicurean view, or whether the universe sprang from a chaos in the inﬁnitely distant past to tend toward
something different in the inﬁnitely distant future, or whether the universe sprang from nothing in the past to go on indeﬁnitely toward a
point in the inﬁnitely distant future, which were it attained would be the
mere nothing from which it set out.
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The doctrine of the absolute applied to space comes to this, that
either—
1st, space is, as Euclid teaches, both unlimited and immeasurable, so
that the inﬁnitely distant parts of any plane seen in perspective appear
as a straight line, in which case the sum of the three angles of a triangle
amounts to 180 ; or
2nd, space is immeasurable but limited, so that the inﬁnitely distant
parts of any plane seen in perspective appear as a circle, beyond which
all is blackness, and in this case the sum of the three angles of a triangle
is less than 180 by an amount proportional to the area of the triangle; or
3rd, space is unlimited but ﬁnite (like the surface of a sphere), so that
it has no inﬁnitely distant parts; but a ﬁnite journey along any straight
line would bring one back to his original position, and looking off with
an unobstructed view one would see the back of his own head enormously magniﬁed, in which case the sum of the three angles of a triangle exceeds 180 by an amount proportional to the area.
Which of these three hypotheses is true we know not. The largest triangles we can measure are such as have the earth’s orbit for base, and
the distance of a ﬁxed star for altitude. The angular magnitude resulting
from subtracting the sum of the two angles at the base of such a triangle
from 180° is called the star’s parallax. The parallaxes of only about 40
stars have been measured as yet. Two of them come out negative, that of
Arided (a Cycni), a star of magnitude 1K, which is  0@082, according
to C. A. F. Peters, and that of a star of magnitude 7M, known as Piazzi
III 242, which is  0@045 according to R. S. Ball. But these negative
parallaxes are undoubtedly to be attributed to errors of observation; for
the probable error of such a determination is about
0@075, and it
would be strange indeed if we were to be able to see, as it were, more
than half way round space, without being able to see stars with larger
negative parallaxes. Indeed, the very fact that of all the parallaxes measured only two come out negative would be a strong argument that the
smallest parallaxes really amount to  0@1, were it not for the reﬂexion
that the publication of other negative parallaxes may have been suppressed. I think we may feel conﬁdent that the parallax of the furthest
star lies somewhere between  0@05 and  0@15, and within another
century our grandchildren will surely know whether the three angles of
a triangle are greater or less than 180 ,—that they are exactly that
amount is what nobody ever can be justiﬁed in concluding. It is true
that according to the axioms of geometry the sum of the three angles of
a triangle is precisely 180 ; but these axioms are now exploded, and
geometers confess that they, as geometers, know not the slightest reason for supposing them to be precisely true. They are expressions of our

23. Architecture of Theories, 1890

109

inborn conception of space, and as such are entitled to credit, so far as
their truth could have inﬂuenced the formation of the mind. But that
affords not the slightest reason for supposing them exact.
Now, metaphysics has always been the ape of mathematics. Geometry suggested the idea of a demonstrative system of absolutely certain
philosophical principles; and the ideas of the metaphysicians have at all
times been in large part drawn from mathematics. The metaphysical
axioms are imitations of the geometrical axioms; and now that the latter
have been thrown overboard, without doubt the former will be sent
after them. It is evident, for instance, that we can have no reason to
think that every phenomenon in all its minutest details is precisely
determined by law. That there is an arbitrary element in the universe we
see,—namely, its variety. This variety must be attributed to spontaneity
in some form.
Had I more space, I now ought to show how important for philosophy is the mathematical conception of continuity. Most of what is true
in Hegel is a darkling glimmer of a conception which the mathematicians had long before made pretty clear, and which recent researches
have still further illustrated.
Among the many principles of Logic which ﬁnd their application in
philosophy, I can here only mention one. Three conceptions are perpetually turning up at every point in every theory of logic, and in the most
rounded systems they occur in connection with one another. They are
conceptions so very broad and consequently indeﬁnite that they are
hard to seize and may be easily overlooked. I call them the conceptions
of First, Second, Third. First is the conception of being or existing independent of anything else. Second is the conception of being relative to,
the conception of reaction with, something else. Third is the conception
of mediation, whereby a ﬁrst and second are brought into relation. To
illustrate these ideas, I will show how they enter into those we have
been considering. The origin of things, considered not as leading to
anything, but in itself, contains the idea of First, the end of things that
of Second, the process mediating between them that of Third. A philosophy which emphasizes the idea of the One, is generally a dualistic philosophy in which the conception of Second receives exaggerated
attention; for this One (though of course involving the idea of First) is
always the other of a manifold which is not one. The idea of the Many,
because variety is arbitrariness and arbitrariness is repudiation of any
secondness, has for its principal component the conception of First. In
psychology, Feeling is First, Sense of reaction Second, General conception Third, or mediation. In biology, the idea of arbitrary sporting is
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First, heredity is Second, the process whereby the accidental characters
become ﬁxed is Third. Chance is First, Law is Second, the tendency to
take habits is Third. Mind is First, Matter is Second, Evolution is Third.
Such are the materials out of which chieﬂy a philosophical theory
ought to be built, in order to represent the state of knowledge to which
th
the XIX century has brought us. Without going into other important
questions of philosophical architectonic, we can readily foresee what
sort of a metaphysics would appropriately be constructed from those
conceptions. Like some of the most ancient and some of the most
recent speculations it would be a Cosmogonic Philosophy. It would
suppose that in the beginning,—inﬁnitely remote,—there was a chaos
of unpersonalized feeling, which being without connection or regularity would properly be without existence. This feeling, sporting here and
there in pure arbitrariness, would have started the germ of a generalizing tendency. Its other sportings would be evanescent, but this would
have a growing virtue. Thus, the tendency to habit would be started;
and from this with the other principles of evolution all the regularities
of the universe would be evolved. At any time, however, an element of
pure chance survives and will remain until the world becomes an absolutely perfect, rational, and symmetrical system in which mind is at last
crystallized in the inﬁnitely distant future.
That idea has been worked out by me with elaboration. It accounts
for the main features of the universe as we know it—the characters of
time, space, matter, force, gravitation, electricity, etc. It predicts many more things which new observations can alone bring to the test. May
some future student go over this ground again, and have the leisure to
give his results to the world.

24

The Doctrine of Necessity Examined
5 November 1891

Morris Library

In the Monist for January, 1891, I endeavored to show what elementary ideas ought to enter into our view of the universe. I may mention
that on those considerations I had already grounded a cosmical theory,
and from it had deduced a considerable number of consequences capable of being compared with experience. This comparison is now in
progress, but under existing circumstances must occupy many years.
I propose here to examine the common belief that every single fact
in the universe is precisely determined by law. It must not be supposed
that this is a doctrine accepted everywhere and at all times by all rational men. Its ﬁrst advocate appears to have been Democritus the atomist,
who was led to it, as we are informed, by reﬂecting upon the “impenetrability, translation, and impact of matter (ajntitupiva kai; fora; kai;
plhgh; th`~ u}lh~).” That is to say, having restricted his attention to a ﬁeld
where no inﬂuence other than mechanical constraint could possibly
come before his notice, he straightway jumped to the conclusion that
throughout the universe that was the sole principle of action,—a style
of reasoning so usual in our day with men not unreﬂecting as to be
more than excusable in the infancy of thought. But Epicurus, in revising the atomic doctrine and repairing its defences, found himself
obliged to suppose that atoms swerve from their courses by spontaneous chance; and thereby he conferred upon the theory life and
entelechy. For we now see clearly that the peculiar function of the
molecular hypothesis in physics is to open an entry for the calculus of
probabilities. Already, the prince of philosophers had repeatedly and
emphatically condemned the dictum of Democritus (especially in the
Physics, Book II, chapters iv, v, vi), holding that events come to pass in
three ways, namely, 1st, by external compulsion, or the action of efﬁnd
cient causes, 2 , by virtue of an inward nature, or the inﬂuence of ﬁnal
rd
causes, and 3 , irregularly, without deﬁnite cause, but just by absolute
chance; and this doctrine is of the inmost essence of Aristotelianism. It
affords, at any rate, a valuable enumeration of the possible ways in
111
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which anything can be supposed to have come about. The freedom of
the will, too, was admitted both by Aristotle and by Epicurus. But the
Stoa, which in every department seized upon the most tangible, hard,
and lifeless element, and blindly denied the existence of every other,
which, for example, impugned the validity of the inductive method and
wished to ﬁll its place with the reductio ad absurdum, very naturally
became the one school of ancient philosophy to stand by a strict necessitarianism, thus returning to the single principle of Democritus that
Epicurus was unable to swallow. Necessitarianism and materialism
with the Stoics went hand in hand, as by afﬁnity they should. At the
revival of learning, Stoicism met with considerable favor, partly
because it departed just enough from Aristotle to give it the spice of
novelty, and partly because its superﬁcialities well adapted it for acceptance by students of literature and art who wanted their philosophy
drawn mild. Afterwards, the great discoveries in mechanics inspired the
hope that mechanical principles might sufﬁce to explain the universe;
and though without logical justiﬁcation, this hope has since been continually stimulated by subsequent advances in physics. Nevertheless,
the doctrine was in too evident conﬂict with the freedom of the will and
with miracles to be generally acceptable, at ﬁrst. But meantime there
arose that most widely spread of all philosophical blunders, the notion
that associationalism belongs intrinsically to the materialistic family of
doctrines; and thus was evolved the theory of motives; and libertarianism became weakened. At present, historical criticism has almost
exploded the miracles, great and small; so that the doctrine of necessity
has never been in so great vogue as now.
The proposition in question is that the state of things existing at any
time, together with certain immutable laws, completely determine the
state of things at every other time (for a limitation to future time is indefensible). Thus, given the state of the universe in the original nebula,
and given the laws of mechanics, a sufﬁciently powerful mind could
deduce from these data the precise form of every curlicue of every letter
I am now writing.
Whoever holds that every act of the will as well as every idea of the
mind is under the rigid governance of a necessity coördinated with that
of the physical world, will logically be carried to the proposition that
minds are part of the physical world in such a sense that the laws of
mechanics determine everything that happens according to immutable
attractions and repulsions. In that case, that instantaneous state of
things from which every other state of things is calculable consists in
the positions and velocities of all the particles at any instant. This, the
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usual and most logical form of necessitarianism, is called the mechanical philosophy.
When I have asked thinking men what reason they had to believe
that every fact in the universe is precisely determined by law, the ﬁrst
answer has usually been that the proposition is a “presupposition” or
postulate of scientiﬁc reasoning. Well, if that is the best that can be said
for it, the belief is doomed. Suppose it be “postulated”: that does not
make it true, nor so much as afford the slightest rational motive for
yielding it any credence. It is as if a man should come to borrow money,
and when asked for his security, should reply he “postulated” the loan.
To “postulate” a proposition is no more than to hope it is true. There
are, indeed, practical emergencies in which we act upon assumptions of
certain propositions as true, because if they are not so, it can make no
difference how we act. But all such propositions I take to be hypotheses
of individual facts. For it is manifest that no universal principle can in
its universality be compromised in a special case or can be requisite for
the validity of any ordinary inference. To say, for instance, that the
demonstration by Archimedes of the property of the lever would fall to
the ground if men were endowed with free-will, is extravagant; yet this
is implied by those who make a proposition incompatible with the freedom of the will the postulate of all inference. Considering, too, that the
conclusions of science make no pretence to being more than probable,
and considering that a probable inference can at most only suppose
something to be most frequently, or otherwise approximately, true, but
never that anything is precisely true without exception throughout the
universe, we see how far this proposition in truth is from being so postulated.
But the whole notion of a postulate being involved in reasoning
appertains to a by-gone and false conception of logic. Non-deductive,
or ampliative inference is of three kinds: induction, hypothesis, and
analogy. If there be any other modes, they must be extremely unusual
and highly complicated, and may be assumed with little doubt to be of
the same nature as those enumerated. For induction, hypothesis, and
analogy, as far as their ampliative character goes, that is, so far as they
conclude something not implied in the premises, depend upon one principle and involve the same procedure. All are essentially inferences
from sampling. Suppose a ship arrives in Liverpool laden with wheat in
bulk. Suppose that by some machinery the whole cargo be stirred up
with great thoroughness. Suppose that 27 thimblefuls be taken equally
from the forward, midships, and aft parts, from the starboard, centre,
and larboard parts, and from the top, half depth, and lower parts of her
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hold, and that these being mixed and the grains counted, four ﬁfths of
the latter are found to be of quality A. Then we infer, experientially and
provisionally, that approximately four ﬁfths of all the grain in the cargo
is of the same quality. I say we infer this experientially and provisionally. By saying that we infer it experientially, I mean that our conclusion makes no pretension to knowledge of wheat-in-itself. Our ajlhvqeia, as the derivation of that word implies, has nothing to do with
latent wheat. We are dealing only with the matter of possible experience,—experience in the full acceptation of the term as something not
merely affecting the senses but also as the subject of thought. If there be
any wheat hidden on the ship, so that it can neither turn up in the sample nor be heard of subsequently from purchasers,—or if it be half-hidden, so that it may, indeed, turn up, but is less likely to do so than the
rest,—or if it can affect our senses and our pockets, but from some
strange cause or causelessness cannot be reasoned about,—all such
wheat is to be excluded (or have only its proportional weight) in calculating that true proportion of quality A, to which our inference seeks to
approximate. By saying that we draw the inference provisionally, I
mean that we do not hold that we have reached any assigned degree of
approximation as yet, but only hold that if our experience be indeﬁnitely extended, and if every fact of whatever nature, as fast as it presents itself, be duly applied according to the inductive method, in
correcting the inferred ratio, then our approximation will become
indeﬁnitely close in the long run; that is to say, close to the experience
to come (not merely close by the exhaustion of a ﬁnite collection) so
that if experience in general is to ﬂuctuate irregularly to and fro in a
manner to deprive the ratio sought of all deﬁnite value, we shall be able
to ﬁnd out approximately within what limits it ﬂuctuates, and if, after
having one deﬁnite value, it changes and assumes another, we shall be
able to ﬁnd that out, and in short, whatever may be the variations of this
ratio in experience, experience indeﬁnitely extended will enable us to
detect them, so as to predict rightly, at last, what its ultimate value may
be, if it have any ultimate value, or what the ultimate law of succession
of values may be, if there be any such ultimate law, or that it ultimately
ﬂuctuates irregularly within certain limits, if it do so ultimately ﬂuctuate. Now our inference, claiming to be no more than thus experiential
and provisional, manifestly involves no postulate whatever.
For what is a postulate? It is the formulation of a material fact which
we are not entitled to assume as a premise, but the truth of which is requisite to the validity of an inference. Any fact, then, which might be
supposed postulated, must either be such that it would ultimately
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present itself in experience, or not. If it will present itself, we need not
postulate it now in our provisional inference, since we shall ultimately
be entitled to use it as a premise. But if it never would present itself in
experience, our conclusion is valid but for the possibility of this fact
being otherwise than assumed, that is, it is valid as far as possible experience goes, and that is all that we claim. Thus, every postulate is cut
off, either by the provisionality or by the experientiality of our inference. For instance, it has been said that induction postulates that if an
indeﬁnite succession of samples be drawn, examined, and thrown back
each before the next is drawn, then in the long run every grain will be
drawn as often as any other, that is to say, postulates that the ratio of the
numbers of times in which any two are drawn will indeﬁnitely approximate to unity. But no such postulate is made; for if, on the one hand, we
are to have no other experience of the wheat than from such drawings, it
is the ratio that presents itself in those drawings and not the ratio which
belongs to the wheat in its latent existence that we are endeavoring to
determine; while if, on the other hand, there is some other mode by
which the wheat is to come under our knowledge, equivalent to another
kind of sampling, so that after all our care in stirring up the wheat, some
experiential grains will present themselves in the ﬁrst sampling operation more often than others in the long run, this very singular fact will
be sure to get discovered by the inductive method, which must avail
itself of every sort of experience; and our inference, which was only
provisional, corrects itself at last. Again, it has been said that induction
postulates that under like circumstances like events will happen, and
that this postulate is at bottom the same as the principle of universal
causation. But this is a blunder, or bévue, due to thinking exclusively of
inductions where the concluded ratio is either 1 or 0. If any such proposition were postulated, it would be that under like circumstances (the
circumstances of drawing the different samples) different events occur
in the same proportions in all the different sets,—a proposition which is
false and even absurd. But in truth no such thing is postulated, the experiential character of the inference reducing the condition of validity to
this, that if a certain result does not occur, the opposite result will be
manifested, a condition assured by the provisionality of the inference.
But it may be asked whether it is not conceivable that every instance of
a certain class destined to be ever employed as a datum of induction
should have one character, while every instance destined not to be so
employed should have the opposite character. The answer is that in that
case, the instances excluded from being subjects of reasoning would
not be experienced in the full sense of the word, but would be among
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those latent individuals of which our conclusion does not pretend to
speak.
To this account of the rationale of induction I know of but one objection worth mention: it is that I thus fail to deduce the full degree of
force which this mode of inference in fact possesses; that according to
my view, no matter how thorough and elaborate the stirring and mixing
process had been, the examination of a single handful of grain would
not give me any assurance, sufﬁcient to risk money upon, that the next
handful would not greatly modify the concluded value of the ratio
under inquiry; while, in fact, the assurance would be very high that this
ratio was not greatly in error. If the true ratio of grains of quality A were
0.80 and the handful contained a thousand grains, nine such handfuls
out of every ten would contain from 780 to 820 grains of quality A. The
answer to this is that the calculation given is correct when we know that
the units of this handful and the quality inquired into have the normal
independence of one another, if for instance the stirring has been complete and the character sampled for has been settled upon in advance of
the examination of the sample. But insofar as these conditions are not
known to be complied with, the above ﬁgures cease to be applicable.
Random sampling and predesignation of the character sampled for
should always be striven after in inductive reasoning, but when they
cannot be attained, so long as it is conducted honestly, the inference
retains some value. When we cannot ascertain how the sampling has
been done or the sample-character selected, induction still has the
essential validity which my present account of it shows it to have.
I do not think a man who combines a willingness to be convinced
with a power of appreciating an argument upon a difﬁcult subject can
resist the reasons which have been given to show that the principle of
universal necessity cannot be defended as being a postulate of reasoning. But then the question immediately arises whether it is not proved to
be true, or at least rendered highly probable, by observation of nature.
Still, this question ought not long to arrest a person accustomed to
reﬂect upon the force of scientiﬁc reasoning. For the essence of the
necessitarian position is that certain continuous quantities have certain
exact values. Now, how can observation determine the value of such a
quantity with a probable error absolutely nil? To one who is behind the
scenes, and knows that the most reﬁned comparisons of masses,
lengths, and angles, far surpassing in precision all other measurements,
yet fall behind the accuracy of bank-accounts, and that the ordinary
determinations of physical constants, such as appear from month to
month in the journals, are about on a par with an upholsterer’s measure-
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ments of carpets and curtains, the idea of mathematical exactitude
being demonstrated in the laboratory will appear simply ridiculous.
There is a recognized method of estimating the probable magnitudes of
errors in physics,—the method of least squares. It is universally admitted that that method makes the errors smaller than they really are; yet
even according to that theory an error indeﬁnitely small is indeﬁnitely
improbable; so that any statement to the effect that a certain continuous
quantity has a certain exact value, if well-founded at all, must be
founded on something other than observation.
Still, I am obliged to admit that this rule is subject to a certain qualiﬁcation. Namely, it only applies to continuous1 quantity. Now, certain
kinds of continuous quantity are discontinuous at one or at two limits,
and for such limits the rule must be modiﬁed. Thus, the length of a line
cannot be less than zero. Suppose, then, the question arises how long a
line a certain person had drawn from a marked point on a piece of
paper. If no line at all can be seen, the observed length is zero; and the
only conclusion this observation warrants is that the length of the line is
less than the smallest length visible with the optical power employed.
But indirect observations,—for example, that the person supposed to
have drawn the line was never within ﬁfty feet of the paper,—may
make it probable that no line at all was made, so that the concluded
length will be strictly zero. In like manner, experience no doubt would
warrant the conclusion that there is absolutely no indigo in a given ear
of wheat, and absolutely no attar in a given lichen. But such inferences
can only be rendered valid by positive experiential evidence, direct or
remote, and cannot rest upon a mere inability to detect the quantity in
question. We have reason to think there is no indigo in the wheat,
because we have remarked that wherever indigo is produced it is produced in considerable quantities, to mention only one argument. We
have reason to think there is no attar in the lichen, because essential oils
seem to be in general peculiar to single species. If the question had
been whether there was iron in the wheat or the lichen, though chemical
analysis should fail to detect its presence, we should think some of it
probably was there, since iron is almost everywhere. Without any such
information, one way or the other, we could only abstain from any
opinion as to the presence of the substance in question. It cannot, I conceive, be maintained that we are in any better position than this in
regard to the presence of the element of chance or spontaneous departures from law in nature.
1. Continuous is not exactly the right word, but I let it go to avoid a long and irrelevant discussion.
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Those observations which are generally adduced in favor of
mechanical causation simply prove that there is an element of regularity in nature, and have no bearing whatever upon the question of
whether such regularity is exact and universal, or not. Nay, in regard to
this exactitude, all observation is directly opposed to it; and the most
that can be said is that a good deal of this observation can be explained
away. Try to verify any law of nature, and you will ﬁnd that the more
precise your observations, the more certain they will be to show irregular departures from the law. We are accustomed to ascribe these, and I
do not say wrongly, to errors of observation; yet we cannot usually
account for such errors in any antecedently probable way. Trace their
causes back far enough, and you will be forced to admit they are always
due to arbitrary determination, or chance.
But it may be asked whether if there were an element of real chance
in the universe it must not occasionally be productive of signal effects
such as could not pass unobserved. In answer to this question, without
stopping to point out that there is an abundance of great events which
one might be tempted to suppose were of that nature, it will be simplest
to remark that physicists hold that the particles of gases are moving about
irregularly, substantially as if by real chance, and that by the principles
of probabilities there must occasionally happen to be concentrations of
heat in the gases contrary to the second law of thermodynamics, and
these concentrations, occurring in explosive mixtures, must sometimes
have tremendous effects. Here, then, is in substance the very situation
supposed; yet no phenomena ever have resulted which we are forced to
attribute to such chance concentration of heat, or which anybody, wise
or foolish, has ever dreamed of accounting for in that manner.
In view of all these considerations, I do not believe that anybody, not
in a state of casehardened ignorance respecting the logic of science, can
maintain that the precise and universal conformity of facts to law is
clearly proved, or even rendered particularly probable, by any observations hitherto made. In this way, the determined advocate of exact regularity will soon ﬁnd himself driven to a priori reasons to support his
thesis. These received such a socdolager from Stuart Mill in his Examination of Hamilton, that holding to them now seems to me to denote a
high degree of imperviousness to reason; so that I shall pass them by
with little notice.
To say that we cannot help believing a given proposition is no argument, but it is a conclusive fact if it be true; and with the substitution of
“I” for “we,” it is true in the mouths of several classes of minds, the
blindly passionate, the unreﬂecting and ignorant, and the person who
has overwhelming evidence before his eyes. But that which has been
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inconceivable today has often turned out indisputable on the morrow.
Inability to conceive is only a stage through which every man must pass
in regard to a number of beliefs,—unless endowed with extraordinary
obstinacy and obtuseness. His understanding is enslaved to some blind
compulsion which a vigorous mind is pretty sure soon to cast off.
Some seek to back up the a priori position with empirical arguments. They say that the exact regularity of the world is a natural belief,
and that natural beliefs have generally been conﬁrmed by experience.
There is some reason in this. Natural beliefs, however, if they generally
have a foundation of truth, also require correction and puriﬁcation from
natural illusions. The principles of mechanics are undoubtedly natural
beliefs; but, for all that, the early formulations of them were exceedingly erroneous. The general approximation to truth in natural beliefs
is, in fact, a case of the general adaptation of genetic products to recognizable utilities or ends. Now, the adaptations of nature, beautiful and
often marvellous as they verily are, are never found to be quite perfect;
so that the argument is quite against the absolute exactitude of any natural belief, including that of the principle of causation.
Another argument, or convenient commonplace, is that absolute
chance is inconceivable. This word has eight current signiﬁcations. The
Century Dictionary enumerates six. Those who talk like this will
hardly be persuaded to say in what sense they mean that chance is
inconceivable. Should they do so, it could easily be shown either that
they have no sufﬁcient reason for the statement or that the inconceivability is of a kind which does not prove that chance is non-existent.
Another a priori argument is that chance is unintelligible; that is to
say, while it may perhaps be conceivable, it does not disclose to the eye
of reason the how or why of things; and since a hypothesis can only be
justiﬁed so far as it renders some phenomenon intelligible, we never
can have any right to suppose absolute chance to enter into the production of anything in nature. This argument may be considered in connection with two others. Namely, instead of going so far as to say that the
supposition of chance can never properly be used to explain any
observed fact, it may be alleged merely that no facts are known which
such a supposition could in any way help in explaining. Or again, the
allegation being still further weakened, it may be said that since departures from law are not unmistakably observed, chance is not a vera
causa, and ought not unnecessarily to be introduced into a hypothesis.
These are no mean arguments, and require us to examine the matter
a little more closely. Come, my superior opponent, let me learn from
your wisdom. It seems to me that every throw of sixes with a pair of
dice is a manifest instance of chance.
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“While you would hold a throw of deuce-ace to be brought about by
necessity?” [The opponent’s supposed remarks are placed in quotationmarks.]
Clearly one throw is as much chance as another.
“Do you think throws of dice are of a different nature from other
events?”
I see that I must say that all the diversity and speciﬁcalness of events
is attributable to chance.
“Would you, then, deny that there is any regularity in the world?”
That is clearly undeniable. I must acknowledge there is an approximate regularity, and that every event is inﬂuenced by it. But the diversiﬁcation, speciﬁcalness, and irregularity of things I suppose is chance. A
throw of sixes appears to me a case in which this element is particularly
obtrusive.
“If you reﬂect more deeply, you will come to see that chance is only
a name for a cause that is unknown to us.”
Do you mean that we have no idea whatever what kind of causes
could bring about a throw of sixes?
“On the contrary, each die moves under the inﬂuence of precise
mechanical laws.”
But it appears to me that it is not these laws which made the die turn
up sixes; for these laws act just the same when other throws come up.
The chance lies in the diversity of throws; and this diversity cannot be
due to laws which are immutable.
“The diversity is due to the diverse circumstances under which the
laws act. The dice lie differently in the box, and the motion given to the
box is different. These are the unknown causes which produce the throws,
and to which we give the name of chance; not the mechanical law which
regulates the operation of these causes. You see you are already beginning to think more clearly about this subject.”
Does the operation of mechanical law not increase the diversity?
“Properly not. You must know that the instantaneous state of a system of particles is deﬁned by six times as many numbers as there are
particles, three for the coördinates of each particle’s position, and three
more for the components of its velocity. This number of numbers,
which expresses the amount of diversity in the system, remains the
same at all times. There may be, to be sure, some kind of relation
between the coördinates and component velocities of the different particles, by means of which the state of the system might be expressed by
a smaller number of numbers. But if this is the case, a precisely corresponding relationship must exist between the coördinates and compo-
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nent velocities at any other time, though it may doubtless be a relation
less obvious to us. Thus, the intrinsic complexity of the system is the
same at all times.”
Very well, my obliging opponent, we have now reached an issue.
You think all the arbitrary speciﬁcations of the universe were introduced in one dose, in the beginning, if there was a beginning, and that
the variety and complication of nature has always been just as much as
it is now. But I, for my part, think that the diversiﬁcation, the speciﬁcation, has been continually taking place. Should you condescend to ask
me why I so think, I should give my reasons as follows:
1. Question any science which deals with the course of time. Consider the life of an individual animal or plant or of a mind. Glance at the
history of states, of institutions, of language, of ideas. Examine the successions of forms shown by paleontology, the history of the globe as set
forth in geology, of what the astronomer is able to make out concerning
the changes of stellar systems. Everywhere the main fact is growth and
increasing complexity. Death and corruption are mere accidents or secondary phenomena. Among some of the lower organisms, it is a moot
point with biologists whether there be anything which ought to be
called death. Races, at any rate, do not die out, except under unfavorable circumstances. From these broad and ubiquitous facts we may
fairly infer, by the most unexceptionable logic, that there is probably in
nature some agency by which the complexity and diversity of things
can be increased; and that consequently the rule of mechanical necessity meets in some way with interference.
2. By thus admitting pure spontaneity or life as a character of the
universe, acting always and everywhere though restrained within narrow bounds by law, producing inﬁnitesimal departures from law continually, and great ones with inﬁnite infrequency, I account for all the
variety and diversity of the universe, in the only sense in which the
really sui generis and new can be said to be accounted for. The ordinary
view has to admit the inexhaustible multitudinous variety of the world,
has to admit that its mechanical law cannot account for this in the least,
that variety can spring only from spontaneity, and yet denies without
any evidence or reason the existence of this spontaneity, or else shoves
it back to the beginning of time and supposes it dead ever since. The
superior logic of my view appears to me not easily controverted.
3. When I ask the necessitarian how he would explain the diversity
and irregularity of the universe, he replies to me out of the treasury of
his wisdom that irregularity is something which from the nature of
things we must not seek to explain. Abashed at this, I seek to cover my
confusion by asking how he would explain the uniformity and regular-
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ity of the universe, whereupon he tells me that the laws of nature are
immutable and ultimate facts, and no account is to be given of them.
But my hypothesis of spontaneity does explain irregularity, in a certain
sense; that is, it explains the general fact of irregularity, though not, of
course, what each lawless event is to be. At the same time, by thus loosening the bond of necessity, it gives room for the inﬂuence of another
kind of causation, such as seems to be operative in the mind in the formation of associations, and enables us to understand how the uniformity of nature could have been brought about. That single events
should be hard and unintelligible, logic will permit without difﬁculty:
we do not expect to make the shock of a personally experienced earthquake appear natural and reasonable by any amount of cogitation. But
logic does expect things general to be understandable. To say that there
is a universal law, and that it is a hard, ultimate, unintelligible fact, the
why and wherefore of which can never be inquired into, at this a sound
logic will revolt; and will pass over at once to a method of philosophizing which does not thus barricade the road of discovery.
4. Necessitarianism cannot logically stop short of making the whole
action of the mind a part of the physical universe. Our notion that we
decide what we are going to do, if as the necessitarian says, it has been
calculable since the earliest times, is reduced to illusion. Indeed, consciousness in general thus becomes a mere illusory aspect of a material
system. What we call red, green, and violet are in reality only different
rates of vibration. The sole reality is the distribution of quantities of
matter in space and time. Brain-matter is protoplasm in a certain degree
and kind of complication,—a certain arrangement of mechanical particles. Its feeling is but an inward aspect, a phantom. For, from the positions and velocities of the particles at any one instant, and the
knowledge of the immutable forces, the positions at all other times are
calculable; so that the universe of space, time, and matter is a rounded
system uninterfered with from elsewhere. But from the state of feeling
at any instant, there is no reason to suppose the states of feeling at all
other instants are thus exactly calculable; so that feeling is, as I said, a
mere fragmentary and illusive aspect of the universe. This is the way,
then, that necessitarianism has to make up its accounts. It enters consciousness under the head of sundries, as a forgotten triﬂe; its scheme
of the universe would be more satisfactory if this little fact could be
dropped out of sight. On the other hand, by supposing the rigid exactitude of causation to yield, I care not how little,—be it but by a strictly
inﬁnitesimal amount,—we gain room to insert mind into our scheme,
and to put it into the place where it is needed, into the position which, as
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the sole self-intelligible thing, it is entitled to occupy, that of the fountain of existence; and in so doing we resolve the problem of the connection of soul and body.
5. But I must leave undeveloped the chief of my reasons, and can
only adumbrate it. The hypothesis of chance-spontaneity is one whose
inevitable consequences are capable of being traced out with mathematical precision into considerable detail. Much of this I have done and
ﬁnd the consequences to agree with observed facts to an extent which
seems to me remarkable. But the matter and methods of reasoning are
novel, and I have no right to promise that other mathematicians shall
ﬁnd my deductions as satisfactory as I myself do, so that the strongest
reason for my belief must for the present remain a private reason of my
own, and cannot inﬂuence others. I mention it to explain my own position; and partly to indicate to future mathematical speculators a veritable goldmine, should time and circumstances and the abridger of all
joys prevent my opening it to the world.
If now I, in my turn, inquire of the necessitarian why he prefers to
suppose that all speciﬁcation goes back to the beginning of things, he
will answer me with one of these last three arguments which I left
unanswered.
First, he may say that chance is a thing absolutely unintelligible, and
therefore that we never can be entitled to make such a supposition. But
does not this objection smack of naïve impudence? It is not mine, it is
his own conception of the universe which leads abruptly up to hard,
ultimate, inexplicable, immutable law, on the one hand, and to inexplicable speciﬁcation and diversiﬁcation of circumstances on the other.
My view, on the contrary, hypothetizes nothing at all, unless it be
hypothesis to say that all speciﬁcation came about in some sense, and is
not to be accepted as unaccountable. To undertake to account for anything by saying baldly that it is due to chance would, indeed, be futile.
But this I do not do. I make use of chance chieﬂy to make room for a
principle of generalization, or tendency to form habits, which I hold has
produced all regularities. The mechanical philosopher leaves the whole
speciﬁcation of the world utterly unaccounted for, which is pretty
nearly as bad as to baldly attribute it to chance. I attribute it altogether
to chance, it is true, but to chance in the form of a spontaneity which is
to some degree regular. It seems to me clear at any rate that one of these
two positions must be taken, or else speciﬁcation must be supposed due
to a spontaneity which develops itself in a certain and not in a chance
way, by an objective logic like that of Hegel. This last way I leave as an
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open possibility, for the present; for it is as much opposed to the necessitarian scheme of existence as my own theory is.
Secondly, the necessitarian may say there are, at any rate, no
observed phenomena which the hypothesis of chance could aid in
explaining. In reply, I point ﬁrst to the phenomenon of growth and
developing complexity, which appears to be universal, and which
though it may possibly be an affair of mechanism perhaps, certainly
presents all the appearance of increasing diversiﬁcation. Then, there is
variety itself, beyond comparison the most obtrusive character of the
universe: no mechanism can account for this. Then, there is the very
fact the necessitarian most insists upon, the regularity of the universe,
which for him serves only to block the road of inquiry. Then, there are
the regular relationships between the laws of nature—similarities and
comparative characters, which appeal to our intelligence as its cousins,
and call upon us for a reason. Finally, there is consciousness, feeling, a
patent fact enough, but a very inconvenient one to the mechanical philosopher.
Thirdly, the necessitarian may say that chance is not a vera causa,
that we cannot know positively there is any such element in the universe. But the doctrine of the vera causa has nothing to do with elementary conceptions. Pushed to that extreme, it at once cuts off belief in the
existence of a material universe; and without that necessitarianism
could hardly maintain its ground. Besides, variety is a fact which must
be admitted; and the theory of chance merely consists in supposing this
diversiﬁcation does not antedate all time. Moreover, the avoidance of
hypotheses involving causes nowhere positively known to act is only a
recommendation of logic, not a positive command. It cannot be formulated in any precise terms without at once betraying its untenable character,—I mean as rigid rule, for as a recommendation it is wholesome
enough.
I believe I have thus subjected to fair examination all the important
reasons for adhering to the theory of universal necessity, and have
shown their nullity. I earnestly beg that whoever may detect any ﬂaw in
my reasoning will point it out to me, either privately or publicly; for if I
am wrong, it much concerns me to be set right, speedily. If my argument remains unrefuted, it will be time, I think, to doubt the absolute
truth of the principle of universal law; and when once such a doubt has
obtained a living root in any man’s mind, my cause with him, I am persuaded, is gained.

25

The Law of Mind
[Early Try]
early May 1892

Houghton Library

In two preceding articles,1 I have considered the ideas which ought
to form the chief materials of cosmology, and in particular have argued
against unlimited necessitarianism. I propose next to show, by the study
of the soul, that, if my previous conclusions are accepted, we shall be
naturally led to the belief that the universe is governed by a father, with
whom we can be in real relations of communion, and who may be
expected to listen to prayer, and answer it. In short, necessitarianism
once out of the way, which puts nature under the rule of blind and inexorable law, that leaves no room for any other inﬂuence, we ﬁnd no other
serious objection to a return to the principle of Christianity. As this
result, if conﬁrmed, will be a matter of glad concern to every man, no
doubt the reader will consent to do a little hard thinking to reach it.
The ﬁrst step in this study must be to state in general terms how the
mind acts. Now, the application of logical analysis to psychological law
leads me to the conclusion that there is but one law of mind, namely
that ideas tend to spread and to affect certain others which stand to
them in a peculiar relation which I will name “continuous affectibility.”
In this spreading, they lose intensity as feelings, but gain generality. I
set down this formula in the beginning, for convenience of reference,
although it will not be fully intelligible without the explanations which
I now proceed to make.
No completely satisfactory formulation of the law of mind has ever
been made, as far as I know. Nor can I pretend to be able to make such a
statement myself. But I think that many of the essential features of that
law can easily be brought into more distinct relief than has been done
hitherto.
1. “The Architecture of Theories,” Monist, Jan. 1891, and “The Doctrine of Necessity Examined,” Monist, April 1892.
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I say the law of mind because, though I will not venture to say precisely what it is, I think before I leave the subject I shall have shown
reason to think that all the regularity in the action of the mind is of one
general character.
There are certain mental phenomena which cannot be subject to any
mental law. For instance, a color-blind person may ask himself by virtue of what mental law it is that he is wanting in the sense of redness.
And just so, normal people may ask why they have just the range of
feelings they have, and no others. Plainly, the only conceivable answer
to such questions would consist in setting forth the evolutionary history
of the mind, showing that certain feelings, perhaps, intermediate
between smell-taste and sound-touch have become atrophied, or something of the sort. But in such explanation there would always be an element of diversiﬁcation which would represent the sporting of absolute
lawlessness.
But where there is any deﬁnite uniformity in the action of mind, the
formula of this uniformity seems to me to be of one uniform kind.
Namely, the uniform formula of mental uniformity is that ideas tend
towards uniformity. Take, for example, the most comprehensible of all
varieties of mental uniformity, the law of association by contiguity.
This particular diversiﬁcation of uniformity consists in this, that ideas
that have been together in the past tend to hold together thereafter, so
that if one is called up the other is apt to be called up, too. That is, there
is a tendency for future collocations of ideas to resemble past ones. But
why limit this to complex ideas? There is a tendency for future ideas to
resemble past ones. That is the law of association by similarity. So
association by contiguity appears as a mere case of association by similarity. But what does it mean to say that two ideas, one past, the other
future, resemble one another? One is done before the other begins.
They are not in consciousness together, and consequently cannot be
compared. Their similarity can only consist in an occult compulsion
from within the secrets of my soul to connect them. So the law of association by similarity is that there is a tendency to pass from one idea to
another connected with it by an inward compulsion. But why limit this
to inward compulsion? There is a tendency to pass from one idea to
another that is anyhow connected with it. But we can state the law still
more generally. Ideas connected in one way have a tendency to be connected in other ways. We can generalize this, again; for ideas connected
in one way tend to be more connected in another way. Thus the general
law is that ideas tend to be more connected. But ideas are not discrete
units with deﬁnite boundaries; and therefore we must rather say ideas
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tend to interpenetrate one another and become more and more mingled,
welded, and generalized. The reader has been warned that I should not
attempt an exact statement.
The connections of ideas are also sometimes broken up; and this is a
phenomenon which plays a great part in the evolution of thought. But
such events are cataclysms which so far as they are breakings of connections obey no law at all. More broadly surveyed they are makings of
connections; they consist in ideas from without coming into my mind.
From that point of view it is seen that they fall under the general law of
mind.
The law of mind essentially involves time. Now what does the difference between past and future consist in? Past ideas are those which
are associated with consciousness. Future ideas are those which are not
so associated. So the ﬂow of time by which the future becomes past,
consists in the continual increase of associations, or the tendency of
thoughts to become more and more connected. The same formula
appears again. But there is a circulus in deﬁniendo here. To avoid it we
must say, not that in the future there are more associations than in the
past, but, translating this, that in the unassociated state there are more
associations than in the associated state. But there is an apparent contradiction here which needs to be resolved by a distinction. Let A, B,
C, . . . Z be different successive states of mind. Then, what is meant is
that in L, for instance, A, B, C, . . . K are bound together, and M, N,
O, . . . Z are not so. Then, C is bound in L, but L is not bound in C. And
if C is bound in L and L is bound in R, the law of mind is that C is
bound in R. Thus we ﬁnd that the form of the law of mind is that the
relation of a state of thought to another which it draws with it is a transitive relation, like the copula of logic. The principle that ideas tend to
become more and more associated in time, is seen to be a mere corollary from this, as soon as we consider what time means.
We have thus shown that in reference to physical law there is not the
least difference in quality between the relation of future to past and the
relation of past to future, but that in reference to psychical law the difference of quality is essential. This constitutes a radical disparity
between physical law and psychical law. It is plain that no complication
or specialization of physical law can possibly impart a deﬁnite direction of ﬂow to time. But in special cases of psychical law, there may be
lines of association from ABC to XYZ and also from Z, Y, X to C, B, A;
so that physical law may conceivably result from psychical law, but not
psychical law from physical law.
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An essential and momentous distinction between physical and psychical law lies in this, that physical law (whether it be exactly obeyed or
not) prescribes exactly what shall happen under every state of circumstances, while psychical law, if it did this, would instantly cease to
operate. For just as, if heredity were absolute, and there were no sporting, there would be no opportunity for Darwinian evolution; so if the
law of habit were absolute, there would be no room for the formation of
new habits; now precisely all that psychical law does is to regulate the
formation of habits. Psychologists may, it is true, call in the law of
fatigue, as a spontaneous tendency of habits to become worn out under
constant use.
The phenomenon of fatigue presents a certain regularity, directly
opposed to the action of association. The phenomenon is that when an
idea has been presenting itself with excessive uniformity, a peculiar
painful feeling arises, with the uneasiness that accompanies pain, and
there is an increasing tendency for new ideas to take the place of the
one which has occupied the mind too long. I do not think that those who
have insisted the most upon this element of mental action have at all
exaggerated its importance. But I am inclined to regard it as merely an
effect of the law of association. This law is that ideas have a tendency to
spread, to widen. But there is very little widening or generalization in
the continual repetition of one idea. There is more in the admission of
the spreading of [. . .]
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The Law of Mind
[Excursus on the Idea of Time]
early May 1892

Houghton Library

Events seem to ﬂow in time. Before inquiring how far this seeming
is true, we have to analyze the idea of time it presents.
Time is a system among certain relations. Anything that dures has
its time-relations not completely determined in one way; that is to say,
for example, Monday is in part a whole day subsequent to Sunday noon
and in part not. But every space of time is separated from others by two
instants, or temporal individuals; and every instant is wholly determinate in its time-relations to every other. The properties of time may conveniently be stated as properties of instants, as follows:
1. There is a determinate general relation of time between any two
different instants, this relation being distinct from its converse. Of two
different instants, the one is previous to the other, the latter subsequent
to the former; and no instant is both previous and subsequent to the
same instant.
2. This general temporal relation is a transitive one. Any instant previous to a second instant that is previous to a third is itself previous to
that third.
3. Time is inﬁnitely divisible. If any instant, A, is previous to any
other, C, then a third instant, B, exists which is subsequent to A and
previous to C.
Many writers have confounded this property with continuity; but
they have been refuted by G. Cantor. I shall here restate those of his
ideas on this point which I accept.
In a paper on the logic of number, published in 1881, I remarked that
multitudes could be separated into three classes, according to the applicability to them of the Fermatian inference and the syllogism of transposed quantity. To understand the essential character of the method of
reasoning invented by Fermat, let it be required to prove that every one
of a certain multitude of objects, say the S’s, has a certain character, Q.
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We must ﬁrst ﬁnd one or more of the S’s which evidently have that
character. We must then discover a relation among the S’s having the
following properties. [To express them, I use the expressions “A is L of
B,” “B is L’d by A,” to mean the same thing, namely that A stands in the
relation to B expressed by L.]
(1) Anything L of a second that is L of a third is itself L of that third.
(2) If anything, A, is L’d by a second, B, but not L’d by anything
else L’d by B, then B is the only thing so related to A, and there is nothing C of which it is true that A is L’d by C, unless A is L’d by something L’d by C.
(3) If anything, A, is L’d by a second, B, and also by a third itself
L’d by B, then there is something, C, L’d by B, such that A is L’d by C
and is not L’d by anything L’d by C.
(4) Every S not known to possess the character Q is L’d by a second
S while not L’d by anything itself L’d by that second S.
(5) Every S not known to possess the character Q is L’d by an S that
does possess that character.
(6) Every S that is L’d by a second S and not L’d by anything itself
L’d by that second S, possesses the character Q provided that second S
possesses it.
From these six premises, the conclusion follows. For example, suppose we have to prove that a row of objects, N in number, may be
arranged in a number of different orders expressed by
N!  N  (N  1 )  (N  2 )  (N  3 )  . . .  3  2  1.
Here, the S’s are the different rows of objects, and Q is the character of
being arrangeable in N! different orders. All the S’s for which N  1
evidently have the character, since one object is not capable of a plurality of arrangements; and 1!  1. The relation A is L of B will mean that
the number of objects in the row A exceeds that in the row B. Then the
six numbered premises become as follows:
(1) A row which contains more objects than a second that contains
more than a third itself contains more than that third.
(2) If any row, A, contains just one object more than another, B, this
is virtually the only row of which this is true. There is not another, C,
having a different numberof objects, just one less than the number of A.
(3) If any row A is more numerous than another, B, by more than
one object, then there is a possible row more numerous than B and less
than A by just one object.
(4) Every row not known to conform to the formula is just one
greater than another possible row.
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(5) Every row not known to conform to the formula is more
numerous than one object, which, considered as a row, does conform to the formula.
(6) If a row of M objects conforms to the formula, then a row of
M  1 objects conforms to it. This is evident because in making the
arrangements, after the ﬁrst M objects have been laid down, there are
just M  1 places in which another can be put. Thus, there are M  1
arrangements all different for each arrangement of the ﬁrst M objects
placed. So, if the arrangements of M objects are
M  (M  1 )  . . .  3  2  1
in number, those of M  1 objects are
(M  1 )  M  (M  1 )  . . .  3  2  1.
Such is the Fermatian inference. It is applicable to every collection
of objects to each of which a distinct ordinal number can be assigned.
For example, it is applicable to the collection of pairs of whole numbers. For these pairs may be numbered regularly, as follows:
st 01 ---0

2
4
7

3

0

th 2
----

5

0

th 3
----

0

nd 1
---

8
etc.

1

th 1
----

6

1

th 2
----

1

rd 0
----

9
etc.

th 0
----

2

th 1
----

2

10
etc.

th 0
----

3

In fact, if x be the upper and y the lower number, the ordinal number of
the pair is
3
--1- (x  y ) 2  --1- x  --2- y  1.
2
2

It is applicable, as Cantor has shown, to the multitude of algebraic numbers, or numbers which are roots of algebraic equations with commensurable coefﬁcients. It is even applicable to the multitude of numbers
which are functions of algebraic numbers, provided those functions can
be generally deﬁned by differential equations of ﬁnite order and degree.
All of these multitudes are to be regarded as equal. They may be said to
be discretely inﬁnite.
But the Fermatian inference is not applicable to the multitude of
numbers between 0 and 1 to which ordinary decimals can indeﬁnitely
approximate, nor to the number of points on a line, however short.
These multitudes, which are incapable of having separate ordinal num-
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bers assigned to all their members, may be called continuously inﬁnite.
All these are to be regarded as equal. For instance, the multitude of
points in a line is plainly the same as that of points in a solid. For the
points in a solid can be discriminated by three coördinates. Suppose
these all less than unity and positive. Let them be for example
x  .6234567356234 . . . etc.
y  .1101001000100 . . . etc.
z  .9899888999998 . . . etc.
Then, we can ﬁnd a single number corresponding to these three by putting a decimal point and then successively the ﬁrst ﬁgures of x, of y, and
of z, then their second ﬁgures and so on, so as to make
.619218309419508608718309509609219309 etc.
In this way, it is plain that a single distinct number can be assigned to
each triad of numbers.
A continuously inﬁnite multitude is the greatest which can present
itself to us. It is true that a continuum of an inﬁnite number of dimensions would be incomparably greater; but no such continuum can be
presented even in an approximate manner. No approach to the determination of any point or locus in it could be made.
The following is an example of a syllogism of transposed quantity.
Every Hottentot kills a Hottentot;
No Hottentot is killed by more than one person:
Hence, every Hottentot is killed by a Hottentot.
A class of objects like the Hottentots’ here, of which such reasoning is
valid is ﬁnite. A better deﬁnition of the ﬁnite cannot be given. It follows
that if a ﬁnite class is counted, by assigning to its members the successive whole numbers from one up, one of the numbers so assigned will
be higher than any of the rest. For we can argue, just as above:—
The counting of each Hottentot is followed by the counting of
another Hottentot, unless one of the Hottentots is the last counted.
But no Hottentot is counted twice, or next after two different Hottentots.
Hence, every Hottentot is counted after some other Hottentot, unless
one of the Hottentots is the last counted.
Now, one Hottentot is counted ﬁrst; so that not every one is counted
after some other.
Hence, one of the Hottentots is the last counted, and receives a
higher number than any other.
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A peculiar property of ﬁnite collections is that they appear equal in
whatever order they are counted. This is called the fundamental theorem of arithmetic. It is not true of inﬁnite classes. The only difﬁculty
which the proof of this theorem offers is to show that no class can be
ﬁnite in one order of counting and inﬁnite in another. Most of the pretended demonstrations overlook this, the sole point of difﬁculty.
It is not true that we cannot reason mathematically about inﬁnite
numbers. It is only the very peculiar syllogisms of transposed quantity
which cannot be applied to them. But it is astonishing how many tolerable mathematicians are totally destitute of the power of discriminating
between good reasoning and bad; except where a familiar rule of thumb
guides them.
Having thus discriminated between the different kinds of multiplicity, we return to the consideration of the relations of instants. We now
see that the property of the inﬁnite divisibility of time only implies that
the number of instants between any two instants is inﬁnite, and not that
it is continuously inﬁnite. For it would be equally true were the only
instants at intervals measured by rational fractions of one interval. We
must, therefore, replace this property by the following:—
3, expanded. If one instant is previous to another, there is a continuously inﬁnite series of instants, subsequent to the former and previous
to the latter.
But even yet, ﬁnite gaps in the series of instants are not excluded.
Suppose, for example, between one instant and another just one day
later, there were instants only at all intervals after the ﬁrst measured by
fractions of a day where proper expressions (exact or indeﬁnitely
approximative) in ordinary decimals should never involve the ﬁgure 2.
Then the expanded condition 3 would be fulﬁlled and yet there would
be no instant between 0.2 and 0.3 of a day after the ﬁrst, nor between
0.12 and 0.13, etc. In fact, between any two instants there would be a
ﬁnite gap, although the number of instants would be continuously inﬁnite. This curious example is given by Cantor.
In order to cut off all breaks both ﬁnite and instantaneous, it is necessary to introduce the idea of measurement as in the following:
4. Condition of continuity. Given any three instants, A, B, C, there is
a fourth instant D as much previous or subsequent to C as B is to A.
Time as so deﬁned is a “hyperbolic” continuum; that is to say, the
inﬁnitely past and the inﬁnitely future are distinct and do not coincide.
This, I believe, accords with our natural idea of time.
But to say that the continuity of time consists in its having no breaks,
without saying what is to be understood by a break, is empty language.
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In an article published in the Monist for January 1891, I endeavored
to show what ideas ought to form the warp of a system of philosophy,
and particularly emphasized that of absolute chance. In the number for
April 1892, I argued further in favor of that way of thinking, which it
will be convenient to christen tychism (from tuvch, chance). A serious
student of philosophy will be in no haste to accept or reject this doctrine; but he will see in it one of the chief attitudes which speculative
thought may take, feeling that it is not for an individual, nor for an age,
to pronounce upon a fundamental question of philosophy. That is a task
for a whole era to work out. I have begun by showing that tychism must
give birth to an evolutionary cosmology, in which all the regularities of
nature and of mind are regarded as products of growth, and to a Schelling-fashioned idealism which holds matter to be mere specialized and
partially deadened mind. I may mention, for the beneﬁt of those who
are curious in studying mental biographies, that I was born and reared
in the neighborhood of Concord,—I mean in Cambridge,— at the time
when Emerson, Hedge, and their friends were disseminating the ideas
that they had caught from Schelling, and Schelling from Plotinus, from
Boehm, or from God knows what minds stricken with the monstrous
mysticism of the East. But the atmosphere of Cambridge held many an
antiseptic against Concord transcendentalism; and I am not conscious
of having contracted any of that virus. Nevertheless, it is probable that
some cultured bacilli, some benignant form of the disease was
implanted in my soul, unawares, and that now, after long incubation, it
comes to the surface, modiﬁed by mathematical conceptions and by
training in physical investigations.
The next step in the study of cosmology must be to examine the general law of mental action. In doing this, I shall for the time drop my
tychism out of view, in order to allow a free and independent expansion
to another conception signalized in my ﬁrst Monist-paper as one of the
most indispensible to philosophy, though it was not there dwelt upon; I
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mean the idea of continuity. The tendency to regard continuity, in the
sense in which I shall deﬁne it, as an idea of prime importance in philosophy may conveniently be termed synechism. The present paper is
intended chieﬂy to show what synechism is, and what it leads to. I
attempted, a good many years ago, to develop this doctrine in the Journal of Speculative Philosophy (Vol. II); but I am able now to improve
upon that exposition, in which I was a little blinded by nominalistic
prepossessions. I refer to it, because students may possibly ﬁnd that
some points not sufﬁciently explained in the present paper are cleared
up in those earlier ones.
WHAT THE LAW IS
Logical analysis applied to mental phenomena shows that there is
but one law of mind, namely, that ideas tend to spread continuously and
to affect certain others which stand to them in a peculiar relation of
affectibility. In this spreading they lose intensity, and especially the
power of affecting others, but gain generality and become welded with
other ideas.
I set down this formula at the beginning, for convenience; and now
proceed to comment upon it.
INDIVIDUALITY OF IDEAS
We are accustomed to speak of ideas as reproduced, as passed from
mind to mind, as similar or dissimilar to one another, and, in short, as if
they were substantial things; nor can any reasonable objection be raised
to such expressions. But taking the word “idea” in the sense of an event
in an individual consciousness, it is clear that an idea once past is gone
forever, and any supposed recurrence of it is another idea. These two
ideas are not present in the same state of consciousness, and therefore
cannot possibly be compared. To say, therefore, that they are similar
can only mean that an occult power from the depths of the soul forces
us to connect them in our thoughts after they are both no more. We may
note, here, in passing that of the two generally recognized principles of
association, contiguity and similarity, the former is a connection due to
a power without, the latter a connection due to a power within.
But what can it mean to say that ideas wholly past are thought of at
all, any longer? They are utterly unknowable. What distinct meaning
can attach to saying that an idea in the past in any way affects an idea in
the future, from which it is completely detached? A phrase between the
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assertion and the denial of which there can in no case be any sensible
difference is mere gibberish.
I will not dwell further upon this point, because it is a commonplace
of philosophy.
CONTINUITY OF IDEAS
We have here before us a question of difﬁculty, analogous to the
question of nominalism and realism. But when once it has been clearly
formulated, logic leaves room for one answer only. How can a past idea
be present? Can it be present vicariously? To a certain extent, perhaps;
but not merely so; for then the question would arise how the past idea
can be related to its vicarious representation. The relation, being
between ideas, can only exist in some consciousness: now that past idea
was in no consciousness but that past consciousness that alone contained it; and that did not embrace the vicarious idea.
Some minds will here jump to the conclusion that a past idea cannot
in any sense be present. But that is hasty and illogical. How extravagant, too, to pronounce our whole knowledge of the past to be mere
delusion! Yet it would seem that the past is as completely beyond the
bounds of possible experience as a Kantian thing-in-itself.
How can a past idea be present? Not vicariously. Then, only by
direct perception. In other words, to be present, it must be ipso facto
present. That is, it cannot be wholly past; it can only be going, inﬁnitesimally past, less past than any assignable past date. We are thus brought
to the conclusion that the present is connected with the past by a series
of real inﬁnitesimal steps.
It has already been suggested by psychologists that consciousness
necessarily embraces an interval of time. But if a ﬁnite time be meant,
the opinion is not tenable. If the sensation that precedes the present by
half a second were still immediately before me, then, on the same principle the sensation preceding that would be immediately present, and
so on ad inﬁnitum. Now, since there is a time, say a year, at the end of
which an idea is no longer ipso facto present, it follows that this is true
of any ﬁnite interval, however short.
But yet consciousness must essentially cover an interval of time; for
if it did not, we could gain no knowledge of time, and not merely no
veracious cognition of it, but no conception whatever. We are, therefore, forced to say that we are immediately conscious through an inﬁnitesimal interval of time.
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This is all that is requisite. For, in this inﬁnitesimal interval, not only
is consciousness continuous in a subjective sense, that is, considered as
a subject or substance having the attribute of duration; but also, because
it is immediate consciousness, its object is ipso facto continuous. In
fact, this inﬁnitesimally spread-out consciousness is a direct feeling of
its contents as spread out. This will be further elucidated below. In an
inﬁnitesimal interval we directly perceive the temporal sequence of its
beginning, middle, and end,— not, of course, in the way of recognition,
for recognition is only of the past, but in the way of immediate feeling.
Now upon this interval follows another, whose beginning is the middle
of the former, and whose middle is the end of the former. Here, we have
an immediate perception of the temporal sequence of its beginning,
middle, and end, or say of the second, third, and fourth instants. From
these two immediate perceptions, we gain a mediate, or inferential, perception of the relation of all four instants. This mediate perception is
objectively, or as to the object represented, spread over the four
instants; but subjectively, or as itself the subject of duration, it is completely embraced in the second moment. [The reader will observe that I
use the word instant to mean a point of time, and moment to mean an
inﬁnitesimal duration.] If it is objected that, upon the theory proposed,
we must have more than a mediate perception of the succession of the
four instants, I grant it; for the sum of the two inﬁnitesimal intervals is
itself inﬁnitesimal, so that it is immediately perceived. It is immediately perceived in the whole interval; but only mediately perceived in
the last two-thirds of the interval. Now, let there be an indeﬁnite succession of these inferential acts of comparative perception; and it is plain
that the last moment will contain objectively the whole series. Let there
be, not merely an indeﬁnite succession, but a continuous ﬂow of inference through a ﬁnite time; and the result will be a mediate objective
consciousness of the whole time in the last moment. In this last
moment, the whole series will be recognized, or known as known
before, except only the last moment, which of course will be absolutely
unrecognizable to itself. Indeed, even this last moment will be recognized like the rest, or, at least, be just beginning to be so. There is a little
elenchus, or appearance of contradiction, here, which the ordinary
logic of reﬂection quite sufﬁces to resolve.
INFINITY AND CONTINUITY, IN GENERAL
Most of the mathematicians who during the last two generations
have treated the differential calculus have been of the opinion that an
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inﬁnitesimal quantity is an absurdity; although, with their habitual caution, they have often added, “or, at any rate, the conception of an inﬁnitesimal is so difﬁcult, that we practically cannot reason about it with
conﬁdence and security.” Accordingly, the doctrine of limits has been
invented to evade the difﬁculty, or, as some say, to explain the signiﬁcation of the word “inﬁnitesimal.” This doctrine, in one form or another,
is taught in all the text-books, though in some of them only as an alternative view of the matter; it answers well enough the purposes of calculation, though even in that application it has its difﬁculties.
The illumination of the subject by a strict notation for the logic of
relatives had shown me clearly and evidently that the idea of an inﬁnitesimal involves no contradiction, before I became acquainted with the
writings of Dr. Georg Cantor (though many of these had already
appeared in the Mathematische Annalen and in Borchardt’s Journal, if
not yet in the Acta Mathematica, all mathematical journals of the ﬁrst
distinction), in which the same view is defended with extraordinary
genius and penetrating logic.
The prevalent opinion is that ﬁnite numbers are the only ones that
we can reason about, at least, in any ordinary mode of reasoning, or, as
some authors express it, they are the only numbers that can be reasoned
about mathematically. But this is an irrational prejudice. I long ago
showed that ﬁnite collections are distinguished from inﬁnite ones only
by one circumstance and its consequences, namely, that to them is
applicable a peculiar and unusual mode of reasoning called by its discoverer, De Morgan, the “syllogism of transposed quantity.”
Balzac, in the introduction of his Physiologie du mariage, remarks
that every young Frenchman boasts of having seduced some Frenchwoman. Now, as a woman can only be seduced once, and there are no
more Frenchwomen than Frenchmen, it follows, if these boasts are true,
that no Frenchwomen escape seduction. If their number be ﬁnite, the
reasoning holds. But since the population is continually increasing, and
the seduced are on the average younger than the seducers, the conclusion need not be true. In like manner, De Morgan, as an actuary, might
have argued that if an insurance company pays to its insured on an average more than they have ever paid it, including interest, it must lose
money. But every modern actuary would see a fallacy in that, since the
business is continually on the increase. But should war, or other cataclysm, cause the class of insured to be a ﬁnite one, the conclusion
would turn out painfully correct, after all. The above two reasonings are
examples of the syllogism of transposed quantity.
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The proposition that ﬁnite and inﬁnite collections are distinguished
by the applicability to the former of the syllogism of transposed quantity ought to be regarded as the basal one of scientiﬁc arithmetic.
If a person does not know how to reason logically, and I must say
that a great many fairly good mathematicians,—yea, distinguished
ones,—fall under this category, but simply uses a rule of thumb in
blindly drawing inferences like other inferences that have turned out
well, he will, of course, be continually falling into error about inﬁnite
numbers. The truth is such people do not reason, at all. But for the few
who do reason, reasoning about inﬁnite numbers is easier than about
ﬁnite numbers, because the complicated syllogism of transposed quantity is not called for. For example, that the whole is greater than its part
is not an axiom, as that eminently bad reasoner, Euclid, made it to be. It
is a theorem readily proved by means of a syllogism of transposed
quantity, but not otherwise. Of ﬁnite collections it is true, of inﬁnite collections false. Thus, a part of the whole numbers are even numbers. Yet
the even numbers are no fewer than all the numbers; an evident proposition since if every number in the whole series of whole numbers be
doubled, the result will be the series of even numbers
1, 2, 3, 4, 5, 6, etc.
2, 4, 6, 8, 10, 12, etc.
So for every number there is a distinct even number. In fact, there are as
many distinct doubles of numbers as there are of distinct numbers. But
the doubles of numbers are all even numbers.
In truth, of inﬁnite collections there are but two grades of magnitude, the endless and the innumerable. Just as a ﬁnite collection is distinguished from an inﬁnite one by the applicability to it of a special
mode of reasoning, the syllogism of transposed quantity, so, as I
showed in the paper last referred to, a numerable collection is distinguished from an innumerable one by the applicability to it of a certain
mode of reasoning, the Fermatian inference, or, as it is sometimes
improperly termed, “mathematical induction.”
As an example of this reasoning, Euler’s demonstration of the binomial theorem for integral powers may be given. The theorem is that
n
(x  y ) , where n is a whole number, may be expanded into the sum of
a series of terms of which the ﬁrst is x ny 0 and each of the others is
derived from the next preceding by diminishing the exponent of x by 1
and multiplying by that exponent and at the same time increasing the
exponent of y by 1 and dividing by that increased exponent. Now, suppose this proposition to be true for a certain exponent, n  M, then it
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must also be true for n  M  1. For let one of the terms in the expanp q
sion of (x  y ) M be written A x y . Then, this term with the two following will be
p p  1 p2 q2
p
p q
p1 q1
A x y  A -------------- x
y
 A -------------- -------------- x
y
.
q1
q1 q2
Now, when (x  y ) M is multiplied by x  y to give (x  y ) M  1, we
multiply ﬁrst by x and then by y instead of by x and add the two results.
When we multiply by x, the second of the above three terms will be the
only one giving a term involving x py q  1 and the third will be the only
one giving a term in x p  1y q  2; and when we multiply by y the ﬁrst
will be the only term giving a term in x py q  1, and the second will be
the only term giving a term in x p  1y q  2. Hence, adding like terms,
we ﬁnd that the coëfﬁcient of x py q  1 in the expansion of (x  y ) M  1
will be the sum of the coëfﬁcients of the ﬁrst two of the above three
terms, and that the coëfﬁcient of x p  1y q  2 will be the sum of the coëfﬁcients of the last two terms. Hence, two successive terms in the expansion of (x  y ) M  1 will be
p
p  1 p1 q2
p
p q1
-------------- ⎛ 1  --------------⎞ x
A ⎛ 1  --------------⎞ x y

A
y
q  2⎠
⎝
q  1⎠
q1 ⎝
p  q  1 p q1
pq1
 A -------------------------- x y
 A -------------------------q1
q1

p
p1 q2
-------------- x
y
.
q2

It is, thus, seen that the succession of terms follows the rule. Thus if
any integral power follows the rule, so also does the next higher power.
But the ﬁrst power obviously follows the rule. Hence, all powers do so.
Such reasoning holds good of any collection of objects capable of
being ranged in a series which though it may be endless, can be numbered so that each member of it receives a deﬁnite integral number. For
instance, all the whole numbers constitute such a numerable collection.
Again, all numbers resulting from operating according to any deﬁnite
rule with any ﬁnite number of whole numbers form such a collection.
For they may be arranged in a series thus. Let F be the symbol of operation. First operate on 1, giving F(1 ). Then, operate on a second 1, giving F(1,1 ). Next, introduce 2, giving 3rd, F(2 ); 4th, F(2,1 ); 5th, F(1,2 );
6th, F(2,2 ). Next use a third variable giving 7th, F(1,1,1 ); 8th, F(2,1,1 );
th
th
th
th
th
9 , F(1,2,1 ); 10 , F(2,2,1 ); 11 , F(1,1,2 ); 12 , F(2,1,2 ); 13 , F(1,2,2 );
14th, F(2,2,2 ). Next, introduce 3, and so on, alternately introducing new
variables and new ﬁgures; and in this way it is plain that every arrange-
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ment of integral values of the variables will receive a numbered place in
the series.1
The class of endless but numerable collections (so called because
they can be so ranged that to each one corresponds a distinct whole
number) is very large. But there are collections which are certainly
innumerable. Such is the collection of all numbers to which endless
series of decimals are capable of approximating. It has been recognized
since the time of Euclid that certain numbers are surd or incommensurable, and are not exactly expressible by any ﬁnite series of decimals,
nor by a circulating decimal. Such is the ratio of the circumference of a
circle to its diameter, which we know is nearly 3.1415926. The calculation of this number has been carried to over 700 ﬁgures without the
slightest appearance of regularity in their sequence. The demonstrations that this and many other numbers are incommensurable are perfect. That the entire collection of incommensurable numbers is
innumerable has been clearly proved by Cantor. I omit the demonstration; but it is easy to see that to discriminate one from some other
would, in general, require the use of an endless series of numbers. Now
if they cannot be exactly expressed and discriminated, clearly they cannot be ranged in a linear series.
It is evident that there are as many points on a line or in an interval of
time as there are of real numbers in all. These are, therefore, innumerable collections. Many mathematicians have incautiously assumed that
the points on a surface or in a solid are more than those on a line. But
this has been refuted by Cantor. Indeed, it is obvious that for every set
of values of coördinates there is a single distinct number. Suppose, for
instance, the values of the coördinates all lie between 0 and  1. Then
if we compose a number by putting in the ﬁrst decimal place the ﬁrst
ﬁgure of the ﬁrst coördinate, in the second the ﬁrst ﬁgure of the second
coördinate, and so on, and when the ﬁrst ﬁgures are all dealt out go on
to the second ﬁgures in like manner, it is plain that the values of the
coördinates can be read off from the single resulting number, so that a
triad or tetrad of numbers, each having innumerable values, has no
more values than a single incommensurable number.
Were the number of dimensions inﬁnite, this would fail; and the collection of inﬁnite sets of numbers having each innumerable variations,
might, therefore, be greater than the simple innumerable collection, and
might be called endlessly inﬁnite. The single individuals of such a col1. This proposition is substantially the same as a theorem of Cantor, though it is enunciated in
a much more general form.
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lection could not, however, be designated, even approximately, so that
this is indeed a magnitude concerning which it would be possible to
reason only in the most general way, if at all.
Although there are but two grades of magnitudes of inﬁnite collections, yet when certain conditions are imposed upon the order in which
individuals are taken, distinctions of magnitude arise from that cause.
Thus, if a simply endless series be doubled by separating each unit into
two parts, the successive ﬁrst parts and also the second parts being
taken in the same order as the units from which they are derived, this
double endless series will, so long as it is taken in that order, appear as
twice as large as the original series. In like manner the product of two
innumerable collections, that is, the collection of possible pairs composed of one individual of each, if the order of continuity is to be maintained, is, by virtue of that order, inﬁnitely greater than either of the
component collections.
We now come to the difﬁcult question, what is continuity? Kant confounds it with inﬁnite divisibility, saying that the essential character of
a continuous series is that between any two members of it a third can
always be found. This is an analysis beautifully clear and deﬁnite; but
unfortunately, it breaks down under the ﬁrst test. For according to this,
the entire series of rational fractions arranged in the order of their magnitude, would be an inﬁnite series, although the rational fractions are
numerable, while the points of a line are innumerable. Nay, worse yet,
if from that series of fractions any two with all that lie between them be
excised, and any number of such ﬁnite gaps be made, Kant’s deﬁnition
is still true of the series, though it has lost all appearance of continuity.
Cantor deﬁnes a continuous series as one which is concatenated
and perfect. By a concatenated series, he means such a one that if any
two points are given in it, and any ﬁnite distance, however small, it is
possible to proceed from the ﬁrst point to the second through a succession of points of the series each at a distance from the preceding one
less than the given distance. This is true of the series of rational fractions ranged in the order of their magnitude. By a perfect series, he
means one which contains every point such that there is no distance so
small that this point has not an inﬁnity of points of the series within that
distance of it. This is true of the series of numbers between 0 and 1
capable of being expressed by decimals in which only the digits 0 and 1
occur.
It must be granted that Cantor’s deﬁnition includes every series that
is continuous; nor can it be objected that it includes any important or
indubitable case of a series not continuous. Nevertheless, it has some
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serious defects. In the ﬁrst place, it turns upon metrical considerations;
while the distinction between a continuous and a discontinuous series is
manifestly non-metrical. In the next place, a perfect series is deﬁned as
one containing “every point” of a certain description. But no positive
idea is conveyed of what all the points are: that is deﬁnition by negation, and cannot be admitted. If that sort of thing were allowed, it would
be very easy to say, at once, that the continuous linear series of points is
one which contains every point of the line between its extremities.
Finally, Cantor’s deﬁnition does not convey a distinct notion of what
the components of the conception of continuity are. It ingeniously
wraps up its properties in two separate parcels, but does not display
them to our intelligence.
Kant’s deﬁnition expresses one simple property of a continuum; but
it allows of gaps in the series. To mend the deﬁnition, it is only necessary to notice how these gaps can occur. Let us suppose, then, a linear
series of points extending from a point, A, to a point, B, having a gap
from B to a third point, C, and thence extending to a ﬁnal limit, D; and
let us suppose this series conforms to Kant’s deﬁnition. Then, of the
two points, B and C, one or both must be excluded from the series; for
otherwise, by the deﬁnition, there would be points between them. That
is, if the series contains C, though it contains all the points up to B, it
cannot contain B. What is required, therefore, is to state in non-metrical
terms that if a series of points up to a limit is included in a continuum
the limit is included. It may be remarked that this is the property of a
continuum to which Aristotle’s attention seems to have been directed
when he deﬁnes a continuum as something whose parts have a common
limit. The property may be exactly stated as follows. If a linear series of
points is continuous between two points, A and D, and if an endless
series of points be taken, the ﬁrst of them between A and D and each of
the others between the last preceding one and D, then there is a point of
the continuous series between all that endless series of points and D,
and such that every other point of which this is true lies between this
point and D. For example, take any number between 0 and 1, as 0.1;
then, any number between 0.1 and 1, as 0.11; then any number between
0.11 and 1, as 0.111; and so on, without end. Then, because the series of
real numbers between 0 and 1 is continuous, there must be a least real
number, greater than every number of that endless series. This property,
which may be called the Aristotelicity of the series, together with
Kant’s property, or its Kanticity, completes the deﬁnition of a continuous series.
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The property of Aristotelicity may be roughly stated thus: a continuum contains the end-point belonging to every endless series of points
which it contains. An obvious corollary is that every continuum contains its limits. But in using this principle it is necessary to observe that
a series may be continuous except in this, that it omits one or both of
the limits.
Our ideas will ﬁnd expression more conveniently if, instead of
points upon a line, we speak of real numbers. Every real number is, in
one sense, the limit of a series, for it can be indeﬁnitely approximated
to. Whether every real number is a limit of a regular series may perhaps
be open to doubt. But the series referred to in the deﬁnition of Aristotelicity must be understood as including all series whether regular or
not. Consequently, it is implied that between any two points an innumerable series of points can be taken.
Every number whose expression in decimals requires but a ﬁnite
number of places of decimals is commensurable. Therefore, incommensurable numbers suppose an inﬁnitieth place of decimals. The
word inﬁnitesimal is simply the Latin form of inﬁnitieth; that is, it is an
ordinal formed from inﬁnitum, as centesimal from centum. Thus, continuity supposes inﬁnitesimal quantities. There is nothing contradictory
about the idea of such quantities. In adding and multiplying them the
continuity must not be broken up, and consequently they are precisely
like any other quantities, except that neither the syllogism of transposed
quantity nor the Fermatian inference applies to them.
If A is a ﬁnite quantity and i an inﬁnitesimal, then in a certain sense
we may write A  i  A. That is to say, this is so for all purposes of
measurement. But this principle must not be applied except to get rid of
all the terms in the highest order of inﬁnitesimals present. As a mathematician, I prefer the method of inﬁnitesimals to that of limits, as far
easier and less infested with snares. Indeed, the latter, as stated in some
books, involves propositions that are false; but this is not the case with
the forms of the method used by Cauchy, Duhamel, and others. As they
understand the doctrine of limits, it involves the notion of continuity,
and therefore contains in another shape the very same ideas as the doctrine of inﬁnitesimals.
Let us now consider an aspect of the Aristotelical principle which is
particularly important in philosophy. Suppose a surface to be part red
and part blue; so that every point on it is either red or blue, and, of
course, no part can be both red and blue. What, then, is the color of the
boundary line between the red and the blue? The answer is that red or
blue, to exist at all, must be spread over a surface; and the color of the
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surface is the color of the surface in the immediate neighborhood of the
point. I purposely use a vague form of expression. Now, as the parts of
the surface in the immediate neighborhood of any ordinary point upon a
curved boundary are half of them red and half blue, it follows that the
boundary is half red and half blue. In like manner, we ﬁnd it necessary
to hold that consciousness essentially occupies time; and what is
present to the mind at any ordinary instant, is what is present during a
moment in which that instant occurs. Thus, the present is half past and
half to come. Again, the color of the parts of a surface at any ﬁnite distance from a point has nothing to do with its color just at that point; and,
in the parallel, the feeling at any ﬁnite interval from the present has
nothing to do with the present feeling, except vicariously. Take another
case: the velocity of a particle at any instant of time is its mean velocity
during an inﬁnitesimal instant in which that time is contained. Just so
my immediate feeling is my feeling through an inﬁnitesimal duration
containing the present instant.
ANALYSIS OF TIME
One of the most marked features about the law of mind is that it
makes time to have a deﬁnite direction of ﬂow from past to future. The
relation of past to future is, in reference to the law of mind, different
from the relation of future to past. This makes one of the great contrasts
between the law of mind and the law of physical force, where there is
no more distinction between the two opposite directions in time than
between moving northward and moving southward.
In order, therefore, to analyze the law of mind, we must begin by
asking what the ﬂow of time consists in. Now, we ﬁnd that in reference
to any individual state of feeling, all others are of two classes, those
which affect this one (or have a tendency to affect it, and what this
means we shall inquire shortly), and those which do not. The present is
affectible by the past but not by the future.
Moreover, if state A is affected by state B, and state B by state C,
then A is affected by state C, though not so much so. It follows, that if
A is affectible by B, B is not affectible by A.
If, of two states, each is absolutely unaffectible by the other, they are
to be regarded as parts of the same state. They are contemporaneous.
To say that a state is between two states means that it affects one and
is affected by the other. Between any two states in this sense lies an
innumerable series of states affecting one another; and if a state lies
between a given state and any other state which can be reached by
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inserting states between this state and any third state, these inserted
states not immediately affecting or being affected by either, then the
second state mentioned immediately affects or is affected by the ﬁrst, in
the sense that in the one the other is ipso facto present in a reduced
degree.
These propositions involve a deﬁnition of time and of its ﬂow. Over
and above this deﬁnition they involve a doctrine, namely, that every
state of feeling is affectible by every earlier state.
THAT FEELINGS HAVE INTENSIVE CONTINUITY
Time with its continuity logically involves some other kind of continuity than its own. Time, as the universal form of change, cannot exist
unless there is something to undergo change, and to undergo a change
continuous in time, there must be a continuity of changeable qualities.
Of the continuity of intrinsic qualities of feeling we can now form but a
feeble conception. The development of the human mind has practically
extinguished all feelings, except a few sporadic kinds, sounds, colors,
smells, warmth, etc., which now appear to be disconnected and disparate. In the case of colors, there is a tridimensional spread of feelings.
Originally, all feelings may have been connected in the same way, and
the presumption is that the number of dimensions was endless. For
development essentially involves a limitation of possibilities. But given
a number of dimensions of feeling, all possible varieties are obtainable
by varying the intensities of the different elements. Accordingly, time
logically supposes a continuous range of intensity in feeling. It follows,
then, from the deﬁnition of continuity, that when any particular kind of
feeling is present, an inﬁnitesimal continuum of all feelings differing
inﬁnitesimally from that is present.
THAT FEELINGS HAVE SPATIAL EXTENSION
Consider a gob of protoplasm, say an amoeba or a slime-mould. It
does not differ in any radical way from the contents of a nerve-cell,
though its functions may be less specialized. There is no doubt that this
slime-mould, or this amoeba, or at any rate some similar mass of protoplasm, feels. That is to say, it feels when it is in its excited condition.
But note how it behaves. When the whole is quiescent and rigid, a place
upon it is irritated. Just at this point, an active motion is set up, and this
gradually spreads to other parts. In this action, no unity nor relation to a
nucleus or other unitary organ can be discerned. It is a mere amorphous
continuum of protoplasm, with feeling passing from one part to
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another. Nor is there anything like a wave-motion. The activity does not
advance to new parts, just as fast as it leaves old parts. Rather, in the
beginning, it dies out at a slower rate than that at which it spreads. And
while the process is going on, by exciting the mass at another point, a
second quite independent state of excitation will be set up. In some
places, neither excitation will exist, in others each separately, in still
other places, both effects will be added together. Whatever there is in
the whole phenomenon to make us think there is feeling in such a mass
of protoplasm,—feeling, but plainly no personality,—goes logically to
show that that feeling has a subjective, or substantial, spatial extension,
as the excited state has. This is, no doubt, a difﬁcult idea to seize, for the
reason that it is a subjective, not an objective, extension. It is not that we
have a feeling of bigness; though Professor James, perhaps rightly,
teaches that we have. It is that the feeling, as a subject of inhesion, is
big. Moreover, our own feelings are focussed in attention to such a
degree that we are not aware that ideas are not brought to an absolute
unity; just as nobody not instructed by special experiment has any idea
how very, very little of the ﬁeld of vision is distinct. Still, we all know
how the attention wanders about among our feelings; and this fact
shows that those feelings that are not coördinated in attention have a
reciprocal externality, although they are present at the same time. But
we must not tax introspection to make a phenomenon manifest which
essentially involves externality.
Since space is continuous, it follows that there must be an immediate community of feeling between parts of mind inﬁnitesimally near
together. Without this, I believe it would have been impossible for
minds external to one another ever to become coördinated, and equally
impossible for any coördination to be established in the action of the
nerve-matter of one brain.
AFFECTIONS OF IDEAS
But we are met by the question, what is meant by saying that one
idea affects another? The unravelment of this problem requires us to
trace out phenomena a little further.
Three elements go to make up an idea. The ﬁrst is its intrinsic quality as a feeling. The second is the energy with which it affects other
ideas, an energy which is inﬁnite in the here-and-nowness of immediate
sensation, ﬁnite and relative in the recency of the past. The third element is the tendency of an idea to bring along other ideas with it.
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As an idea spreads, its power of affecting other ideas gets rapidly
reduced; but its intrinsic quality remains nearly unchanged. It is long
years now since I last saw a cardinal in his robes; and my memory of
their color has become much dimmed. The color itself, however, is not
remembered as dim. I have no inclination to call it a dull red. Thus, the
intrinsic quality remains little changed; yet more accurate observation
will show a slight reduction of it. The third element, on the other hand,
has increased. As well as I can recollect, it seems to me the cardinals I
used to see wore robes more scarlet than vermillion is, and highly luminous. Still, I know the color commonly called cardinal is on the crimson side of vermillion and of quite moderate luminosity, and the
original idea calls up so many other hues with it, and asserts itself so
feebly, that I am unable any longer to isolate it.
A ﬁnite interval of time generally contains an innumerable series of
feelings; and when these become welded together in association, the
result is a general idea. For we have just seen how by continuous
spreading an idea becomes generalized.
The ﬁrst character of a general idea so resulting is that it is living
feeling. A continuum of this feeling, inﬁnitesimal in duration, but still
embracing innumerable parts, and also, though inﬁnitesimal, entirely
unlimited, is immediately present. And in its absence of boundedness a
vague possibility of more than is present is directly felt.
Second, in the presence of this continuity of feeling, nominalistic
maxims appear futile. There is no doubt about one idea affecting
another, when we can directly perceive the one gradually modiﬁed and
shaping itself into the other. Nor can there any longer be any difﬁculty
about one idea resembling another, when we can pass along the continuous ﬁeld of quality from one to the other and back again to the point
which we had marked.
Third, consider the insistency of an idea. The insistency of a past
idea with reference to the present is a quantity which is less the further
back that past idea is, and rises to inﬁnity as the past idea is brought up
into coincidence with the present. Here we must make one of those
inductive applications of the law of continuity which have produced
such great results in all the positive sciences. We must extend the law of
insistency into the future. Plainly, the insistency of a future idea with
reference to the present is a quantity affected by the minus sign; for it is
the present that affects the future, if there be any effect, not the future
that affects the present. Accordingly, the curve of insistency is a sort of
equilateral hyperbola. Such a conception is none the less mathematical,
that its quantiﬁcation cannot now be exactly speciﬁed.

150

W r i t i n g s o f C . S. P e i rc e 1 8 9 0 – 1 8 9 2

⫹Insistency

Now consider the induction
which we have here been led into.
This curve says that feeling which
has not yet emerged into immediate consciousness is already
Future
affectible and already affected. In
fact, this is habit, by virtue of
Past
which an idea is brought up into
present consciousness by a bond
that had already been established
between it and another idea while
it was still in futuro.
We can now see what the affection of one idea by another consists in. It is that the affected idea is
attached as a logical predicate to the affecting idea as subject. So when
a feeling emerges into immediate consciousness, it always appears as a
modiﬁcation of a more or less general object already in the mind. The
word suggestion is well adapted to expressing this relation. The future
is suggested by, or rather is inﬂuenced by the suggestions of, the past.
⫺Insistency

IDEAS CANNOT BE CONNECTED EXCEPT BY CONTINUITY
That ideas can nowise be connected without continuity is sufﬁciently evident to one who reﬂects upon the matter. But still the opinion
may be entertained that after continuity has once made the connection
of ideas possible, then they may get to be connected in other modes
than through continuity. Certainly, I cannot see how anyone can deny
that the inﬁnite diversity of the universe, which we call chance, may
bring ideas into proximity which are not associated in one general idea.
It may do this many times. But then the law of continuous spreading
will produce a mental association; and this I suppose is an abridged
statement of the way the universe has been evolved. But if I am asked
whether a blind ajnavgkh cannot bring ideas together, ﬁrst I point out
that it would not remain blind. There being a continuous connection
between the ideas, they would infallibly become associated in a living,
feeling, and perceiving general idea. Next, I cannot see what the mustness or necessity of this ajnavgkh would consist in. In the absolute uniformity of the phenomenon, says the nominalist. Absolute is well put
in; for if it merely happened so three times in succession, or three million times in succession, in the absence of any reason, the coincidence
could only be attributed to chance. But absolute uniformity must extend
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over the whole inﬁnite future; and it is idle to talk of that except as an
idea. No; I think we can only hold that wherever ideas come together
they tend to weld into general ideas; and wherever they are generally
connected, general ideas govern the connection; and these general
ideas are living feelings spread out.
MENTAL LAW FOLLOWS THE FORMS OF LOGIC
The three main classes of logical inference are Deduction, Induction, and Hypothesis. These correspond to three chief modes of action
of the human soul. In deduction the mind is under the dominion of a
habit or association by virtue of which a general idea suggests in each
case a corresponding reaction. But a certain sensation is seen to involve
that idea. Consequently, that sensation is followed by that reaction.
That is the way the hind legs of a frog, separated from the rest of the
body, reason, when you pinch them. It is the lowest form of psychical
manifestation.
By induction, a habit becomes established. Certain sensations, all
involving one general idea, are followed each by the same reaction; and
an association becomes established, whereby that general idea gets to
be followed uniformly by that reaction.
Habit is that specialization of the law of mind whereby a general
idea gains the power of exciting reactions. But in order that the general
idea should attain all its functionality, it is necessary, also, that it should
become suggestible by sensations. That is accomplished by a psychical
process having the form of hypothetic inference. By hypothetic inference, I mean, as I have explained in other writings, an induction from
qualities. For example, I know that the kind of man known and classed
as a “mugwump” has certain characteristics. He has a high self-respect
and places great value upon social distinction. He laments the great part
that rowdyism and unreﬁned good-fellowship play in the dealings of
American politicians with their constituency. He thinks that the reform
which would follow from the abandonment of the system by which the
distribution of ofﬁces is made to strengthen party organizations and a
return to the original and essential conception of ofﬁce-ﬁlling would be
found an unmixed good. He holds that monetary considerations should
usually be the decisive ones in questions of public policy. He respects
the principle of individualism and of laisser-faire as the greatest agency
of civilization. These views, among others, I know to be obtrusive
marks of a “mugwump.” Now, suppose I casually meet a man on a railway-train, and falling into conversation ﬁnd that he holds opinions of
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this sort; I am naturally led to suppose that he is a “mugwump.” That is
hypothetic inference. That is to say, a number of readily veriﬁable
marks of a mugwump being selected, I ﬁnd this man has these, and
infer that he has all the other characters which go to make a thinker of
that stripe. Or let us suppose that I meet a man of a semi-clerical
appearance and a sub-pharisaical sniff, who appears to look at things
from the point of view of a rather wooden dualism. He cites several
texts of scripture and always with particular attention to their logical
implications; and he exhibits a sternness, almost amounting to vindictiveness, toward evil-doers, in general. I readily conclude that he is a
minister of a certain denomination. Now the mind acts in a way similar
to this, every time we acquire a power of coördinating reactions in a
peculiar way, as in performing any act requiring skill. Thus, most persons have a difﬁculty in moving the two hands simultaneously and in
opposite directions through two parallel circles nearly in the medial
plane of the body. To learn to do this, it is necessary to attend, ﬁrst, to
the different actions in different parts of the motion, when suddenly a
general conception of the action springs up and it becomes perfectly
easy. We think the motion we are trying to do involves this action, and
this, and this. Then, the general idea comes which unites all those
actions, and thereupon the desire to perform the motion calls up the
general idea. The same mental process is many times employed whenever we are learning to speak a language or are acquiring any sort of
skill.
Thus, by induction, a number of sensations followed by one reaction
become united under one general idea followed by the same reaction;
while by the hypothetic process, a number of reactions called for by
one occasion get united in a general idea which is called out by the
same occasion. By deduction, the habit fulﬁlls its function of calling
out certain reactions on certain occasions.
UNCERTAINTY OF MENTAL ACTION
The inductive and hypothetic forms of inference are essentially
probable inferences, not necessary; while deduction may be either necessary or probable.
But no mental action seems to be necessary or invariable in its character. In whatever manner the mind has reacted under a given sensation,
in that manner it is the more likely to react again; were this, however, an
absolute necessity, habits would become wooden and ineradicable, and
no room being left for the formation of new habits, intellectual life
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would come to a speedy close. Thus, the uncertainty of the mental law
is no mere defect of it, but is on the contrary of its essence. The truth is
the mind is not subject to “law,” in the same rigid sense that matter is. It
only experiences gentle forces which merely render it more likely to act
in a given way than it otherwise would be. There always remains a certain amount of arbitrary spontaneity in its action, without which it
would be dead.
Some psychologists think to reconcile the uncertainty of reactions
with the principle of necessary causation by means of the law of
fatigue. Truly for a law, this law of fatigue is a little lawless. I think it is
merely a case of the general principle that an idea in spreading loses its
insistency. Put me tarragon into my salad, when I have not tasted it for
years, and I exclaim “What nectar is this!” But add it to every dish I
taste for week after week, and a habit of expectation has been created;
and in thus spreading into habit, the sensation makes hardly any more
impression upon me; or, if it be noticed, it is on a new side from which
it appears as rather a bore. The doctrine that fatigue is one of the primordial phenomena of mind I am much disposed to doubt. It seems a
somewhat little thing to be allowed as an exception to the great principle of mental uniformization. For this reason, I prefer to explain it in
the manner I have indicated, as a special case of that great principle. To
consider it as something distinct in its nature, certainly somewhat
strengthens the necessitarian position; but even if it be distinct, the
hypothesis that all the variety and apparent arbitrariness of mental
action ought to be explained away in favor of absolute determinism
does not seem to me to recommend itself to a sober and sound judgment, which seeks the guidance of observed facts and not that of prepossessions.
RESTATEMENT OF THE LAW
Let me now try to gather up all these odds and ends of commentary
and restate the law of mind, in a unitary way.
First, then, we ﬁnd that when we regard ideas from a nominalistic,
individualistic, sensualistic way, the simplest facts of mind become
utterly meaningless. That one idea should resemble another or inﬂuence another, or that one state of mind should so much as be thought of
in another is, from that standpoint, sheer nonsense.
Second, by this and other means we are driven to perceive, what is
quite evident of itself, that instantaneous feelings ﬂow together into a
continuum of feeling, which has in a modiﬁed degree the peculiar
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vivacity of feeling and has gained generality. And in reference to such
general ideas, or continua of feeling, the difﬁculties about resemblance
and suggestion and reference to the external, cease to have any force.
Third, these general ideas are not mere words, nor do they consist in
this, that certain concrete facts will every time happen under certain
descriptions of conditions; but they are just as much, or rather far more,
living realities than the feelings themselves out of which they are concreted. And to say that mental phenomena are governed by law does not
mean merely that they are describable by a general formula; but that
there is a living idea, a conscious continuum of feeling, which pervades
them, and to which they are docile.
Fourth, this supreme law, which is the celestial and living harmony,
does not so much as demand that the special ideas shall surrender their
peculiar arbitrariness and caprice entirely; for that would be selfdestructive. It only requires that they shall inﬂuence and be inﬂuenced
by one another.
Fifth, in what measure this uniﬁcation acts, seems to be regulated
only by special rules; or, at least, we cannot in our present knowledge
say how far it goes. But it may be said that, judging by appearances, the
amount of arbitrariness in the phenomena of human minds is neither
altogether triﬂing nor very prominent.
PERSONALITY
Having thus endeavored to state the law of mind, in general, I
descend to the consideration of a particular phenomenon which is
remarkably prominent in our own consciousness, that of personality. A
strong light is thrown upon this subject by recent observations of double and multiple personality. The theory which at one time seemed
plausible that two persons in one body corresponded to the two halves
of the brain will, I take it, now be universally acknowledged to be insufﬁcient. But that which these cases make quite manifest is that personality is some kind of coördination or connection of ideas. Not much to
say, this, perhaps. Yet when we consider that, according to the principle
which we are tracing out, a connection between ideas is itself a general
idea, and that a general idea is a living feeling, it is plain that we have at
least taken an appreciable step toward the understanding of personality.
This personality, like any general idea, is not a thing to be apprehended
in an instant. It has to be lived in time; nor can any ﬁnite time embrace it
in all its fullness. Yet in each inﬁnitesimal interval it is present and living, though specially colored by the immediate feelings of that
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moment. Personality, so far as it is apprehended in a moment, is immediate self-consciousness.
But the word coördination implies somewhat more than this; it
implies a teleological harmony in ideas, and in the case of personality
this teleology is more than a mere purposive pursuit of a predeterminate
end; it is a developmental teleology. This is personal character. A general idea, living and conscious now, it is already determinative of acts in
the future to an extent to which it is not now conscious.
This reference to the future is an essential element of personality.
Were the ends of a person already explicit, there would be no room for
development, for growth, for life; and consequently there would be no
personality. The mere carrying out of predetermined purposes is
mechanical. This remark has an application to the philosophy of religion. It is that a genuine evolutionary philosophy, that is, one that
makes the principle of growth a primordial element of the universe, is
so far from being antagonistic to the idea of a personal creator, that it is
really inseparable from that idea; while a necessitarian religion is in an
altogether false position and is destined to become disintegrated. But a
pseudo-evolutionism which enthrones mechanical law above the principle of growth, is at once scientiﬁcally unsatisfactory, as giving no
possible hint of how the universe has come about, and hostile to all
hopes of personal relations to God.
COMMUNICATION
Consistently with the doctrine laid down in the beginning of this
paper, I am bound to maintain that an idea can only be affected by an
idea in continuous connection with it. By anything but an idea, it cannot
be affected at all. This obliges me to say, as I do say, on other grounds,
that what we call matter is not completely dead, but is merely mind
hide-bound with habits. It still retains the element of diversiﬁcation;
and in that diversiﬁcation there is life. When an idea is conveyed from
one mind to another, it is by forms of combination of the diverse elements of nature, say by some curious symmetry, or by some union of a
tender color with a reﬁned odor. To such forms the law of mechanical
energy has no application. If they are eternal, it is in the spirit they
embody; and their origin cannot be accounted for by any mechanical
necessity. They are embodied ideas; and so only can they convey ideas.
Precisely how primary sensations, as colors and tones, are excited, we
cannot tell, in the present state of psychology. But in our ignorance, I
think that we are at liberty to suppose that they arise in essentially the

156

W r i t i n g s o f C . S. P e i rc e 1 8 9 0 – 1 8 9 2

same manner as the other feelings, called secondary. As far as sight and
hearing are in question, we know that they are only excited by vibrations of inconceivable complexity; and the chemical senses are probably not more simple. Even the least psychical of the peripheral
sensations, that of pressure, has in its excitation conditions which,
though apparently simple, are seen to be complicated enough when we
consider the molecules and their attractions. The principle with which I
set out requires me to maintain that these feelings are communicated to
the nerves by continuity, so that there must be something like them in
the excitants themselves. If this seems extravagant, it is to be remembered that it is the sole possible way of reaching any explanation of sensation, which otherwise must be pronounced a general fact absolutely
inexplicable and ultimate. Now absolute inexplicability is a hypothesis
which sound logic refuses under any circumstances to justify.
I may be asked whether my theory would be favorable or otherwise
to telepathy. I have no decided answer to give to this. At ﬁrst sight, it
seems unfavorable. Yet there may be modes of continuous connection
between minds other than those of time and space.
The recognition by one person of another’s personality takes place
by means to some extent identical with the means by which he is conscious of his own personality. The idea of the second personality, which
is as much as to say that second personality itself, enters within the ﬁeld
of direct consciousness of the ﬁrst person, and is as immediately perceived as his ego, though less strongly. At the same time, the opposition
between the two persons is perceived, so that the externality of the second is recognized.
The psychological phenomena of intercommunication between two
minds have been unfortunately little studied. So that it is impossible to
say, for certain, whether they are favorable to this theory or not. But the
very extraordinary insight which some persons are able to gain of others from indications so slight that it is difﬁcult to ascertain what they
are, is certainly rendered more comprehensible by the view here taken.
A difﬁculty which confronts the synechistic philosophy is this. In
considering personality, that philosophy is forced to accept the doctrine
of a personal God; but in considering communication, it cannot but
admit that if there is a personal God, we must have a direct perception
of that person and indeed be in personal communication with him.
Now, if that be the case, the question arises how it is possible that the
existence of this being should ever have been doubted by anybody. The
only answer that I can at present make is that facts that stand before our
face and eyes and stare us in the face are far from being, in all cases, the
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ones most easily discerned. That has been remarked from time immemorial.
CONCLUSION
I have thus developed as well as I could in a little space the synechistic philosophy, as applied to mind. I think that I have succeeded in making it clear that this doctrine gives room for explanations of many facts
which without it are absolutely and hopelessly inexplicable; and further
st
that it carries along with it the following doctrines: 1 , a logical realism
nd
rd
of the most pronounced type; 2 , objective idealism; 3 , tychism, with
its consequent thoroughgoing evolutionism. We also notice that the
doctrine presents no hindrances to spiritual inﬂuences, such as some
philosophies are felt to do.
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[Notes for “Man’s Glassy Essence”]
mid-May 1892

Houghton Library

The problem is to elucidate the relation between the physical aspect
of a substance and its psychical aspect.
As ﬁrst step toward this, let us frame a molecular theory of protoplasm. The physical properties of the vital slime must ﬁrst be catalogued. It has two states. In the ﬁrst, it is a solid. But when it is
disturbed in certain ways, it becomes liquid. The liquidity starts at the
point of disturbance and spreads. But the spreading is not uniform in all
directions. If the disturbance is not continued, the ﬂowing gradually
ceases and the slime becomes solid again. All this sometimes appears
to take place without any disturbance from without. When the slime is
liquid, it ﬂows under the action of gravity, and so may spread. Yet it
generally has a tendency to draw itself up into a globular form in that
state. This is more the case with some forms of protoplasm than with
others; particularly, it is so with the contents of muscle-cells. When the
slime thus draws itself up, it generally does work against an external
force. The effect of this work appears to be the same in kind as the
effect of its merely balancing the external force without doing work,
and the same as the effect of continued or reiterated disturbance in
nerve-cells where there is very little contraction. Namely, it produces a
state of fatigue or obstinate retention of the solid condition. The slime is
further capable of assimilating food and thus growing. This assimilation is greatly stimulated by activity, and indeed, it seems probable that
it is only capable of true growth when it is in the liquid condition. The
slime also wastes; and this also takes place in the liquid state chieﬂy.
Furthermore, protoplasm takes habits. That is to say, the path which the
spreading of the liquidity follows, though somewhat irregular, is more
frequently than otherwise that which it has happened previously to have
most frequently taken, especially on recent occasions and on occasions
of great disturbance.
In this growth, the characters of the slime are wonderfully preserved, not merely its characters as protoplasm, not merely its charac158
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ters as nerve-protoplasm or muscle-protoplasm, not merely its
characters as lion protoplasm or whale protoplasm, but even in those
minute characters which distinguish one breed or individual from
another. And this although the food assimilated, if it is ever protoplasm,
which may be doubted, is not the kind of protoplasm that is formed;
and certainly it is sometimes inorganic.
Now let us seek to get some idea of the molecular conditions in this
series of phenomena. We begin by remarking that chemistry affords
positive reason for believing that a molecule of protoplasm contains
thousands, perhaps many thousands of atoms. Now, certainly we cannot suppose all these atoms to be held together by as deﬁnitely intersaturating forces as those which bind the hydrogen and chlorine of
chlorhydric acid, nor even as such as unite the atoms of compounds of
the aromatic series. It is difﬁcult to imagine that the abstraction of a few
atoms out of a thousand should instantly break up the system of the
molecule. We know that even in electrolysis atoms wander from molecule to molecule without the derangement of the residue. Moreover, if a
molecule contains, say ten thousand atoms, these are doubtless clustered into submolecules of several orders before the grand molecule is
built up.
All these atoms and submolecules must be conceived as whirling
round one another under the inﬂuence of their mutual attractions. In
certain situations, they may repel one another; but not for long, or they
would ﬂy asunder. Even the molecules attract one another in the main,
as the experiment of Joule and Thomson proves. They too therefore
must whirl round one another in quasi-orbital motions, as long as the
slime is solid. For in solids, there is no diffusion, and therefore no wandering of molecules.
But the slime is just upon the point of liquefaction. The least disturbance, imparting only just a little energy to a molecule causes it to ﬂy
away from its neighbors and go wandering among others. Them it, in
turn, deranges and makes them ﬂy off, and soon great numbers of molecules are wandering about, though in highly curved paths, and this is
the condition of a liquid. But if the disturbance from without is not continued, the additional energy is soon distributed among so many molecules that they have not too much motion for the solid condition, and
they soon adjust themselves to this condition. The precise mechanism
of this effect is not clear to me, I confess; but it is quite plausible that
they should do so, as in fact it appears they do.
The attractions of the molecules for one another must diminish as
the distance increases much more rapidly than if their attractions were
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inversely as the squares of their distances. Many things prove this.
Cohesion proves it, conclusively. It is amazing to ﬁnd so great a mathematician as Thomson denying this. Surely, his argument if it came from
any lesser man would be received with derision. Let the modulus of
gravitation be determined in the usual way on the supposition that the
earth is a continuous mass of matter. This modulus will be not appreciably different from what it would be calculated to be, could we take
account of the molecular structure of the earth. Then, let two ordinarysized bars of continuous matter be pressed together at their ends. Their
mutual gravitation is easily calculated; and it falls short by many million times of their cohesion. Next let a quantity of matter (it will be
much less than half of the whole) be abstracted, so that what is left is in
the form of contiguous spheres. Let the density of these spheres be
increased; so that the total masses of the two bars shall be what it was,
at ﬁrst. The attraction can plainly not be doubled by this. In fact, it will
hardly be affected. Then let these spheres, each of which is centrobaric,
be condensed toward its centre, and this will not affect the gravitation.
But now we have reached a molecular structure. In fact, the idea of the
gravitation across every surface of a heterogeneous body being greater
than it would be if the matter were homogeneously distributed is
absurd. It might be greater across one surface owing to the matter being
condensed near that surface; but such condensation toward one surface
would remove it away from some other surface. Besides, even if the
atoms did attract one another inversely as the squares of their distances,
the molecules composed of these atoms would, by Thomson’s own
principle, attract one another inversely as a higher power, approximately; and when we consider that some of the atoms in each molecule
doubtless repel some of those in the other, this becomes still more strikingly true.
However, let two spheres in contact attract one another inversely as
some higher power of the distance than the square, or in any way let
their attraction diminish with increasing distance more rapidly than
according to the law of gravitation, then the concentration of the matter
will diminish the attraction.
But be this as it may, it at least cannot be disputed that the molecules
on the whole attract one another more strongly the closer together they
are. This is shown, for instance, by the fact that the coefﬁcient of expansion by heat increases with the expansion of the body, and that at an
excessively rapid rate. Now in the solid condition the molecules have
settled down to somewhat regular motions. The distances of molecules
have therefore deﬁnite minima. But in the liquid state the molecules are
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more irregularly distributed and while the mean distances are the same,
there can be no deﬁnite minimum distances. Now the sum of the attractions depends chieﬂy on the nearest molecules. Therefore the total
attraction is greater in the liquid than in the solid state or in other words
the cohesion is greater. The cohesion being greater, the surface-tension
is greater, and the mass has more tendency to draw itself up into a
spherical shape.
If it be asked why then do not solids generally contract on fusion, the
answer is because in the process they have absorbed a vast amount of
heat, and this heat has been expanded in some way in removing the
molecules to a greater average distance from one another.
In a solid or a liquid the attractions between the molecules have
brought them together and compressed the whole to an extent equivalent to the work of an enormous pressure. But when the body is once
brought to that state of condensation the attractions between the molecules are still greater than the mean attraction that they have had per
unit of condensation from the gaseous condition. This is particularly
true of liquids because, owing to the irregular distribution of the molecules, many of them are nearer together than any molecules are in the
solid state. Consequently, when we add a pressure, it is but an almost
inﬁnitesimal proportion of the pressure already virtually acting and the
effect in compressing the body is excessively slight. In like manner
when the body has heat imparted to it, were it kept at constant volume
the relative increase of pressure would be very slight—that is the
increase of pressure relative to the whole attractions of the molecules.
And when the volume is allowed to increase this slight increase of pressure produces but a very slight increase of volume. The increase is
greater in the liquid than in the solid state because (not to speak of other
reasons) in the liquid the average distance between the molecules is
greater than in the solid.
Now when a solid is gradually heated, that is, the molecules have
more and more velocity communicated to them, the ﬁrst effect is
merely a slight expansion. But by and by the excursions of the molecules get to be so great as to throw them into the sphere of attractions of
other than their nearest neighbors and they begin to wander.
What happens is that many molecules having received a little too
much velocity for the solid condition, most of them lose this extra
velocity which passes into the outside ones which then become so
much separated from the rest as to bring their mean velocity-square
down to that of the others.
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This is owing to the strong tendency of the molecules to settle back
into the solid state. The peculiarity of protoplasm is that its particles
have not this tendency to settle back into the solid state.
Instead of heat being absorbed in the liquefaction, it is generated.
The tendency of ordinary bodies to settle back into the solid state must
be that in this way the relation between potential and kinetic energy is
satisﬁed.
In fact a body at the fusing point has its solid virial equal to its liquid
virial. Though much work has been done in fusion owing to the distance the particles have been separated, yet those which are only a little
closer together attract so much more strongly at the nearer distance that
the virial is the same as before.
If a body contracts upon cooling, it must be that in the solid state
certain molecules attracting one another highly (because particularly
close together or for some other reason) are closer together on the mean
than in the liquid state.
When a muscle-cell does work in its contraction, it must be cooled
thereby, or less heated than if it did no work, at least, in the absence of
any supply of heat. Then, when it returns to the quiescent state it will be
cooled; and it will require to be warmed up again before it can execute
another contraction. This appears to me to be the nature of the major
part of the action of a muscle.
But with the nerve-cell it appears to be different. No mechanical
work is there done, except the slight work of exciting another cell.
But there the phenomenon of taking habits is strongly predominant.
How does this happen? I suppose in the ﬁrst place that the amazingly
complex molecules of nerve-matter cannot be thrown into a state of
irregular motion without going to pieces. A portion of such a molecule
ﬂies off and wanders about until it ﬁnds another molecule which has
lost a similar part, and then, if it happens to strike the right place, in the
right direction and with the right velocity, it takes the place of the part
that has gone. During this process, the protoplasm may grow, by the
right bits of food coming along under favorable conditions to take situations as parts of molecules which have lost parts. In this way, the number of molecules may be increased, like the jack-knife that reproduced
its kind by losing its blade and getting a new one, and then its handle
and getting a new one, after which the old blade and old handle were
reunited. It is difﬁcult to imagine how nutrition can take place, except
in some such way.
A piece of a molecule which had recently been taken into the system
in that way would certainly have a tendency to be thrown off again, at
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ﬁrst. Adjustments among the motions of the atoms would have gradually to be brought about before it was as ﬁrmly joined as the rest.
If therefore the disturbance consisted in portions of the molecules
ﬂying off while the body of molecules continued to occupy the same
places; on a new excitation, the same molecule that had ﬁrst lost a piece
would be particularly apt to lose the piece that had come in place of it.
That would be apt to ﬂy off as the other had done and to carry away
such pieces of other molecules as the ﬁrst had done; and in short the
disturbance would have a particular aptitude to taking the same course
as before.
These hypotheses seem to render explicable the physical properties
of protoplasm. But the life-slime has psychical properties as well.
There is no doubting the fact that it feels. Now what kind of a mechanism must it be that shall do this? Observe, this is a question not to be
evaded. We have to discover the molecular theory of protoplasm and
show how it works; and now we have to state what is the molecular
constitution of it by virtue of which it feels.

29

Man’s Glassy Essence
15 July 1892

Morris Library

In the Monist for January, 1891, I tried to show what conceptions
ought to form the brick and mortar of a philosophical system. Chief
among these was that of absolute chance for which I argued again in
1
last April’s number. In July, I applied another fundamental idea, that of
continuity, to the law of mind. Next in order, I have to elucidate, from
the point of view chosen, the relation between the psychical and physical aspects of a substance.
The ﬁrst step towards this ought, I think, to be the framing of a
molecular theory of protoplasm. But before doing that, it seems indispensible to glance at the constitution of matter, in general. We shall,
thus, unavoidably make a long detour; but, after all, our pains will not
be wasted, for the problems of the papers that are to follow in the series
will call for the consideration of the same question.
All physicists are rightly agreed the evidence is overwhelming
which shows all sensible matter is composed of molecules in swift
motion and exerting enormous mutual attractions, and perhaps repulsions, too. Even Sir William Thomson, Lord Kelvin, who wishes to
explode action at a distance and return to the doctrine of a plenum, not
only speaks of molecules, but undertakes to assign deﬁnite magnitudes
to them. The brilliant Judge Stallo, a man who did not always rightly
estimate his own qualities in accepting tasks for himself, declared war
upon the atomic theory in a book well worth careful perusal. To the old
arguments in favor of atoms which he found in Fechner’s monograph,
he was able to make replies of considerable force, though they were not
sufﬁcient to destroy those arguments. But against modern proofs he
made no headway at all. These set out from the mechanical theory of
heat. Rumford’s experiments showed that heat is not a substance. Joule
demonstrated that it was a form of energy. The heating of gases under
1. I am rejoiced to ﬁnd, since my last paper was printed, that a philosopher as subtle and profound as Dr. Edmund Montgomery has long been arguing for the same element in the universe.
Other world-reknowned thinkers, as M. Renouvier and M. Delbœuf, appear to share this opinion.
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constant volume, and other facts instanced by Rankine, proved that it
could not be an energy of strain. This drove physicists to the conclusion
that it was a mode of motion. Then it was remembered that John Bernoulli had shown that the pressure of gases could be accounted for by
assuming their molecules to be moving uniformly in rectilinear paths.
The same hypothesis was now seen to account for Avogadro’s law, that
in equal volumes of different kinds of gases exposed to the same pressure and temperature are contained equal numbers of molecules.
Shortly after, it was found to account for the laws of diffusion and viscosity of gases, and for the numerical relation between these properties.
Finally, Crookes’s radiometer furnished the last link in the strongest
chain of evidence which supports any physical hypothesis.
Such being the constitution of gases, liquids must clearly be bodies
in which the molecules wander in curvilinear paths, while in solids they
move in orbits or quasi-orbits. (See my deﬁnition solid II.1. in the Century Dictionary.)
We see that the resistance to compression and to interpenetration
between sensible bodies is, by one of the prime propositions of the
molecular theory, due in large measure to the kinetical energy of the
particles, which must be supposed to be quite remote from one another,
on the average, even in solids. This resistance is no doubt inﬂuenced by
ﬁnite attractions and repulsions between the molecules. All the impenetrability of bodies which we can observe is, therefore, a limited impenetrability due to kinetic and positional energy. This being the case, we
have no logical right to suppose that absolute impenetrability, or the
exclusive occupancy of space, belongs to molecules or to atoms. It is an
unwarranted hypothesis, not a vera causa.2 Unless we are to give up the
theory of energy, ﬁnite positional attractions and repulsions between
molecules must be admitted. Absolute impenetrability would amount to
an inﬁnite repulsion at a certain distance. No analogy of known phenomena exists to excuse such a wanton violation of the principle of
continuity as such a hypothesis is. In short, we are logically bound to
adopt the Boscovichian idea that an atom is simply a distribution of
component potential energy throughout space (this distribution being
absolutely rigid), combined with inertia. The potential energy belongs
to two molecules, and is to be conceived as different between molecules A and B from what it is between molecules A and C. The distribution of energy is not necessarily spherical. Nay, a molecule may
2. By a vera causa, in the logic of science, is meant a state of things known to exist in some
cases and supposed to exist in other cases, because it would account for observed phenomena.
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conceivably have more than one centre; it may even have a central
curve, returning into itself. But I do not think there are any observed
facts pointing to such multiple or linear centres. On the other hand,
3
many facts relating to crystals, especially those observed by Voigt, go
to show that the distribution of energy is harmonical but not concentric.
We can easily calculate the forces which such atoms must exert upon
4
one another by considering that they are equivalent to aggregations of
pairs of electrically positive and negative points inﬁnitely near to one
another. About such an atom there would be regions of positive and of
negative potential, and the number and distribution of such regions
would determine the valency of the atom, a number which it is easy to
see would in many cases be somewhat indeterminate. I must not dwell
further upon this hypothesis, at present. In another paper, its consequences will be further considered.
I cannot assume that the students of philosophy who read this magazine are thoroughly versed in modern molecular physics, and therefore
it is proper to mention that the governing principle in this branch of science is Clausius’s law of the virial. I will ﬁrst state the law, and then
explain the peculiar terms of the statement. This statement is that the
total kinetic energy of the particles of a system in stationary motion is
equal to the total virial. By a system is here meant a number of particles
acting upon one another.5
Stationary motion is a quasi-orbital motion among a system of particles so that none of them are removed to indeﬁnitely great distances nor
acquire indeﬁnitely great velocities. The kinetic energy of a particle is
the work which would be required to bring it to rest, independently of
any forces which may be acting upon it. The virial of a pair of particles
is half the work which the force actually operating between them would
do if, being independent of the distance, it were to bring them together.
The equation of the virial is
1--- Smv 2  1--- SSRr.
2
2
3. Wiedemann, Annalen, 1887–1889.
4. See Maxwell on Spherical Harmonics, in his Electricity and Magnetism.
5. The word system has three peculiar meanings in mathematics. (A) It means an orderly
exposition of the truths of astronomy, and hence a theory of the motions of the stars; as the Ptolemaic system, the Copernican system. This is much like the sense in which we speak of the Calvinistic system of theology, the Kantian system of philosophy, etc. (B) It means the aggregate of the
planets considered as all moving in somewhat the same way, as the solar system; and hence any
aggregate of particles moving under mutual forces. (C) It means a number of forces acting simultaneously upon a number of particles.
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Here m is the mass of a particle, v its velocity, R is the attraction
between two particles, and r is the distance between them. The sign S
on the left hand side signiﬁes that the values of mv 2 are to be summed
for all the particles, and SS on the right hand side signiﬁes that the values of Rr are to be summed for all the pairs of particles. If there is an
external pressure P (as from the atmosphere) upon the system, and the
volume of vacant space within the boundary of that pressure is V, then
the virial must be understood as including --3- PV, so that the equation is
2

1--2

2
Smv  3--- PV  1--- SSRr.

2

2

There is strong (if not demonstrative) reason for thinking that the temperature of any body above the absolute zero ( 273 C), is proportional to the average kinetic energy of its molecules, or say aq, where a
is a constant and q is the absolute temperature. Hence, we may write the
equation
¯ 2
¯  --1- SRr
¯
aq  --1- mv  --3- PV
2

2

2

where the heavy lines above the different expressions signify that the
average values for single molecules are to be taken. In 1872, a student
in the University of Leyden, Van der Waals, propounded in his thesis
for the doctorate a specialization of the equation of the virial which has
since attracted great attention. Namely, he writes it
c
aq  ⎛ P  -----2-⎞ (V  b ).
⎝
V ⎠
The quantity b is the volume of a molecule, which he supposes to be an
impenetrable body, and all the virtue of the equation lies in this term
which makes the equation a cubic in V, which is required to account for
the shape of certain isothermal curves.6 But if the idea of an impenetrable atom is illogical, that of an impenetrable molecule is almost absurd.
For the kinetical theory of matter teaches us that a molecule is like a
solar system or star-cluster in miniature. Unless we suppose that in all
heating of gases and vapors internal work is performed upon the molecules, implying that their atoms are at considerable distances, the whole
kinetical theory of gases falls to the ground. As for the term added to P,
there is no more than a partial and roughly approximative justiﬁcation
for it. Namely, let us imagine two spheres described round a particle as
their centre, the radius of the larger being so great as to include all the
particles whose action upon the centre is sensible, while the radius of
6. But, in fact, an inspection of these curves is sufﬁcient to show that they are of a higher
degree than the third. For they have the line V  0, or some line V a constant for an asymptote,
while for small values of P, the values of d 2P  (dV ) 2 are positive.
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the smaller is so large that a good many molecules are included within
it. The possibility of describing such a sphere as the outer one implies
that the attraction of the particles varies at some distances inversely as
some higher power of the distance than the cube, or, to speak more
clearly, that the attraction multiplied by the cube of the distance diminishes as the distance increases; for the number of particles at a given
distance from any one particle is proportionate to the square of that distance and each of these gives a term of the virial which is the product of
the attraction into the distance. Consequently, unless the attraction multiplied by the cube of the distance diminished so rapidly with the distance as soon to become insensible, no such outer sphere as is supposed
could be described. However, ordinary experience shows that such a
sphere is possible; and consequently there must be distances at which
the attraction does thus rapidly diminish as the distance increases. The
two spheres, then, being so drawn, consider the virial of the central particle due to the particles between them. Let the density of the substance
be increased, say, N times. Then, for every term, Rr, of the virial before
the condensation, there will be N terms of the same magnitude after the
condensation. Hence, the virial of each particle will be proportional to
the density, and the equation of the virial becomes
c
aq  PV
¯  --------.
V
This omits the virial within the inner sphere, the radius of which is so
taken that within that distance the number of particles is not proportional to the number in a large sphere. For Van der Waals this radius is
the diameter of his hard molecules, which assumption gives his equation. But it is plain that the attraction between the molecules must to a
certain extent modify their distribution, unless some peculiar conditions are fulﬁlled. The equation of Van der Waals can be approximately
true therefore only for a gas. In a solid or liquid condition, in which the
removal of a small amount of pressure has little effect on the volume,
and where consequently the virial must be much greater than PV
¯ , the
virial must increase with the volume. For suppose we had a substance
in a critical condition in which an increase of the volume would diminish the virial more than it would increase 3--- PV
¯ . If we were forcibly
2
to diminish the volume of such a substance, when the temperature
became equalized, the pressure which it could withstand would be less
than before, and it would be still further condensed, and this would go
on indeﬁnitely until a condition were reached in which an increase of
¯ more than it would decrease the virial. In
volume would increase 3--- PV
2
the case of solids, at least, P may be zero; so that the state reached
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would be one in which the virial increases with the volume, or the
attraction between the particles does not increase so fast with a diminution of their distance as it would if the attraction were inversely as the
distance.
Almost contemporaneously with Van der Waals’s paper, another
remarkable thesis for the doctorate was presented at Paris by Amagat. It
related to the elasticity and expansion of gases, and to this subject the
superb experimenter, its author, has devoted his whole subsequent life.
Especially interesting are his observations of the volumes of ethylene
and of carbonic acid at temperatures from 20 to 100 and at pressures
ranging from an ounce to 5000 pounds to the square inch. As soon as
Amagat had obtained these results, he remarked that the “coëfﬁcient of
expansion at constant volume,” as it is absurdly called, that is, the rate
of variation of the pressure with the temperature, was very nearly constant for each volume. This accords with the equation of the virial,
which gives
------P
a
 Rr
-------  ---------  --------------- .

V

Now, the virial must be nearly independent of the temperature, and
therefore the last term almost disappears. The virial would not be quite
independent of the temperature, because if the temperature (i.e. the
square of the velocity of the molecules) is lowered, and the pressure
correspondingly lowered, so as to make the volume the same, the
attractions of the molecules will have more time to produce their
effects, and consequently, the pairs of molecules the closest together
will be held together longer and closer; so that the virial will generally
be increased by a decrease of temperature. Now, Amagat’s experiments
do show an excessively minute effect of this sort, at least, when the volumes are not too small. However, the observations are well enough satisﬁed by assuming the “coëfﬁcient of expansion at constant volume” to
consist wholly of the ﬁrst term, a  V
¯ . Thus, Amagat’s experiments
enable us to determine the values of a and thence to calculate the virial;
and this we ﬁnd varies for carbonic acid gas nearly inversely to V
¯ 0.9.
There is, thus, a rough approximation to satisfying Van der Waals’s
equation. But the most interesting result of Amagat’s experiments, for
our purpose at any rate, is that the quantity a, though nearly constant for
any one volume, differs considerably with the volume, nearly doubling
when the volume is reduced ﬁve-fold. This can only indicate that the
mean kinetic energy of a given mass of the gas for a given temperature
is greater the more the gas is compressed. But the laws of mechanics
appear to enjoin that the mean kinetic energy of a moving particle shall
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be constant at any given temperature. The only escape from contradiction, then, is to suppose that the mean mass of a moving particle diminishes upon the condensation of the gas. In other words, many of the
molecules are dissociated, or broken up into atoms or submolecules.
The idea that dissociation should be favored by diminishing the volume
will be pronounced by physicists, at ﬁrst blush, as contrary to all our
experience. But it must be remembered that the circumstances we are
speaking of, that of a gas under 50 or more atmospheres pressure, are
also unusual. That the “coëfﬁcient of expansion under constant volume” when multiplied by the volume should increase with a decrement
of the volume is also quite contrary to ordinary experience; yet it
undoubtedly takes place in all gases under great pressure. Again, the
7
doctrine of Arrhenius is now generally accepted, that the molecular
conductivity of an electrolyte is proportional to the dissociation of ions.
Now the molecular conductivity of a fused electrolyte is usually superior to that of a solution. Here is a case, then, in which diminution of
volume is accompanied by increased dissociation.
The truth is that several different kinds of dissociation have to be
distinguished. In the ﬁrst place, there is the dissociation of a chemical
molecule to form chemical molecules under the regular action of chemical laws. This may be a double decomposition, as when iodhydric acid
is dissociated, according to the formula
H I  H I  H H  I I;
or, it may be a simple decomposition, as when pentachloride of phosphorous is dissociated according to the formula
P Cl5  P Cl3  Cl C l.
All these dissociations require, according to the laws of thermo-chemistry, an elevated temperature. In the second place, there is the dissociation of a physically polymerous molecule, that is, of several chemical
molecules joined by physical attractions. This I am inclined to suppose
is a common concomitant of the heating of solids and liquids; for in
these bodies there is no increase of compressibility with the temperature at all comparable with the increase of the expansibility. But, in the
third place, there is the dissociation with which we are now concerned,
which must be supposed to be a throwing off of unsaturated submolecules or atoms from the molecule. The molecule may, as I have said, be
roughly likened to a solar system. As such, molecules are able to pro7. Anticipated by Clausius as long ago as 1857; and by Williamson in 1851.

29. Man’s Glassy Essence, 1892

173

duce perturbations of one another’s internal motions; and in this way a
planet, i.e. a submolecule, will occasionally get thrown off and wander
about by itself, till it ﬁnds another unsaturated submolecule with which
it can unite. Such dissociation by perturbation will naturally be favored
by the proximity of the molecules to one another.
Let us now pass to the consideration of that special substance, or
rather class of substances, whose properties form the chief subject of
botany and of zoölogy, as truly as those of the silicates form the chief
subject of mineralogy: I mean the life-slimes, or protoplasm. Let us
begin by cataloguing the general characters of these slimes. They one
and all exist in two states of aggregation, a solid or nearly solid state
and a liquid or nearly liquid state; but they do not pass from the former
to the latter by ordinary fusion. They are readily decomposed by heat,
especially in the liquid state; nor will they bear any considerable degree
of cold. All their vital actions take place at temperatures very little
below the point of decomposition. This extreme instability is one of
numerous facts which demonstrate the chemical complexity of protoplasm. Every chemist will agree that they are far more complicated
than the albumens. Now, albumen is estimated to contain in each molecule about a thousand atoms; so that it is natural to suppose that the protoplasms contain several thousands. We know that while they are
chieﬂy composed of oxygen, hydrogen, carbon, and nitrogen, a large
number of other elements enter into living bodies in small proportions;
and it is likely that most of these enter into the composition of protoplasms. Now, since the numbers of chemical varieties increase at an
enormous rate with the number of atoms per molecule, so that there are
certainly hundreds of thousands of substances whose molecules contain 20 atoms or fewer, we may well suppose that the number of protoplasmic substances runs into the billions or trillions. Professor Cayley
has given a mathematical theory of “trees,” with a view of throwing a
light upon such questions; and in that light the estimate of trillions (in
the English sense) seems immoderately moderate. It is true that an
opinion has been emitted, and defended among biologists, that there is
but one kind of protoplasm; but the observations of biologists, themselves, has almost exploded that hypothesis, which from a chemical
standpoint appears utterly incredible. The anticipation of the chemist
would decidedly be that enough different chemical substances having
protoplasmic characters might be formed to account, not only for the
differences between nerve-slime and muscle-slime, between whaleslime and lion-slime, but also for those minuter pervasive variations
which characterize different breeds and single individuals.
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Protoplasm, when quiescent, is, broadly speaking, solid; but when it
is disturbed in an appropriate way, or sometimes even spontaneously
without external disturbance, it becomes, broadly speaking, liquid. A
moner in this state is seen under the microscope to have streams within
its matter; a slime-mould slowly ﬂows by force of gravity. The liquefaction starts from the point of disturbance and spreads through the mass.
This spreading, however, is not uniform in all directions; on the contrary it takes at one time one course, at another another, through the
homogeneous mass, in a manner that seems a little mysterious. The
cause of disturbance being removed, these motions gradually (with
higher kinds of protoplasm, quickly) cease, and the slime returns to its
solid condition.
The liquefaction of protoplasm is accompanied by a mechanical
phenomenon. Namely, some kinds exhibit a tendency to draw themselves up into a globular form. This happens particularly with the contents of muscle-cells. The prevalent opinion, founded on some of the
most exquisite experimental investigations that the history of science
can show, is undoubtedly that the contraction of muscle-cells is due to
osmotic pressure; and it must be allowed that that is a factor in producing the effect. But it does not seem to me that it satisfactorily accounts
even for the phenomena of muscular contraction; and besides, even
naked slimes often draw up in the same way. In this case, we seem to
recognize an increase of the surface-tension. In some cases, too, the
reverse action takes place, extraordinary pseudopodia being put forth,
as if the surface-tension were diminished in spots. Indeed, such a slime
always has a sort of skin, due no doubt to surface-tension, and this
seems to give way at the point where a pseudopodium is put forth.
Long-continued or frequently repeated liquefaction of the protoplasm results in an obstinate retention of the solid state, which we call
fatigue. On the other hand repose in this state, if not too much prolonged, restores the liqueﬁability. These are both important functions.
The life-slimes have, further, the peculiar property of growing.
Crystals also grow; their growth, however, consists merely in attracting
matter like their own from the circumambient ﬂuid. To suppose the
growth of protoplasm of the same nature, would be to suppose this substance to be spontaneously generated in copious supplies wherever
food is in solution. Certainly, it must be granted that protoplasm is but a
chemical substance, and that there is no reason why it should not be
formed synthetically like any other chemical substance. Indeed, Clifford has clearly shown that we have overwhelming evidence that it is so
formed. But to say that such formation is as regular and frequent as the
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assimilation of food is quite another matter. It is more consonant with
the facts of observation to suppose that assimilated protoplasm is
formed at the instant of assimilation, under the inﬂuence of the protoplasm already present. For each slime in its growth preserves its distinctive characters with wonderful truth, nerve-slime growing nerveslime and muscle-slime muscle-slime, lion-slime growing lion-slime,
and all the varieties of breeds and even individual characters being preserved in the growth. Now it is too much to suppose there are billions of
different kinds of protoplasm ﬂoating about wherever there is food.
The frequent liquefaction of protoplasm increases its power of
assimilating food; so much so, indeed, that it is questionable whether in
the solid form it possesses this power.
The life-slime wastes as well as grows; and this too takes place
chieﬂy if not exclusively in its liquid phases.
Closely connected with growth is reproduction; and though in
higher forms this is a specialized function, it is universally true that
wherever there is protoplasm, there is, will be, or has been a power of
reproducing that same kind of protoplasm in a separated organism.
Reproduction seems to involve the union of two sexes; though it is not
demonstrable that this is always requisite.
Another physical property of protoplasm is that of taking habits. The
course which the spread of liquefaction has taken in the past is rendered
thereby more likely to be taken in the future; although there is no absolute certainty that the same path will be followed again.
Very extraordinary, certainly, are all these properties of protoplasm;
as extraordinary as indubitable. But the one which has next to be mentioned, while equally undeniable, is inﬁnitely more wonderful. It is that
protoplasm feels. We have no direct evidence that this is true of protoplasm universally, and certainly some kinds feel far more than others.
But there is a fair analogical inference that all protoplasm feels. It not
only feels but exercises all the functions of mind.
Such are the properties of protoplasm. The problem is to ﬁnd a
hypothesis of the molecular constitution of this compound which will
account for these properties, one and all.
Some of them are obvious results of the excessively complicated
constitution of the protoplasm molecule. All very complicated substances are unstable; and plainly a molecule of several thousand atoms
may be separated in many ways into two parts in each of which the
polar chemical forces are very nearly saturated. In the solid protoplasm,
as in other solids, the molecules must be supposed to be moving as it
were in orbits, or, at least, so as not to wander indeﬁnitely. But this solid
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cannot be melted, for the same reason that starch cannot be melted;
because an amount of heat insufﬁcient to make the entire molecules
wander is sufﬁcient to break them up completely and cause them to
form new and simpler molecules. But when one of the molecules is disturbed, even if it be not quite thrown out of its orbit at ﬁrst, submolecules of perhaps several hundred atoms each are thrown off from it.
These will soon acquire the same mean kinetic energy as the others,
and therefore velocities several times as great. They will naturally
begin to wander, and in wandering will perturb a great many other molecules and cause them in their turn to behave like the one originally
deranged. So many molecules will thus be broken up, that even those
that are intact will no longer be restrained within orbits, but will wander
about freely. This is the usual condition of a liquid, as modern chemists
understand it; for in all electrolytic liquids there is considerable dissociation.
But this process necessarily chills the substance, not merely on
account of the heat of chemical combination, but still more because the
number of separate particles being greatly increased, the mean kinetic
energy must be less. The substance being a bad conductor, this heat is
not at once restored. Now the particles moving more slowly, the attractions between them have time to take effect, and they approach the condition of equilibrium. But their dynamic equilibrium is found in the
restoration of the solid condition, which therefore takes place, if the
disturbance is not kept up.
When a body is in the solid condition, most of its molecules must be
moving at the same rate, or, at least, at certain regular sets of rates; otherwise the orbital motion would not be preserved. The distances of
neighboring molecules must always be kept between a certain maximum and a certain minimum value. But if, without absorption of heat,
the body be thrown into a liquid condition, the distances of neighboring
molecules will be far more unequally distributed, and an effect upon the
virial will result. The chilling of protoplasm upon its liquefaction must
also be taken into account. The ordinary effect will no doubt be to
increase the cohesion and with that the surface-tension, so that the mass
will tend to draw itself up. But in special cases, the virial will be
increased so much that the surface-tension will be diminished at points
where the temperature is ﬁrst restored. In that case, the outer ﬁlm will
give way and the tension at other places will aid in causing the general
ﬂuid to be poured out at those points, forming pseudopodia.
When the protoplasm is in a liquid state, and then only, a solution of
food is able to penetrate its mass by diffusion. The protoplasm is then
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considerably dissociated; and so is the food, like all dissolved matter. If
then the separated and unsaturated submolecules of the food happen to
be of the same chemical species as submolecules of the protoplasm,
they may unite with other submolecules of the protoplasm to form new
molecules, in such a fashion that when the solid state is resumed, there
may be more molecules of protoplasm than there were at the beginning.
It is like the jack-knife whose blade and handle, after having been severally lost and replaced, were found and put together to make a new
knife.
We have seen that protoplasm is chilled by liquefaction, and that this
brings it back to the solid state, when the heat is recovered. This series
of operations must be very rapid in the case of nerve-slime and even of
muscle-slime, and may account for the unsteady or vibratory character
of their action. Of course, if assimilation takes place, the heat of combination, which is probably triﬂing, is gained. On the other hand, if work
is done, whether by nerve or by muscle, loss of energy must take place.
In the case of the muscle, the mode by which the instantaneous part of
the fatigue is brought about is easily traced out. If when the muscle contracts it be under stress, it will contract less than it otherwise would do,
and there will be a loss of heat. It is like an engine which should work
by dissolving salt in water and using the contraction during the solution
to lift a weight, the salt being recovered afterwards by distillation. But
the major part of fatigue has nothing to do with the correlation of
forces. A man must labor hard to do in a quarter of an hour the work
which draws from him enough heat to cool his body by a single degree.
Meantime, he will be getting heated, he will be pouring out extra products of combustion, perspiration, etc., and he will be driving the blood
at an accelerated rate through minute tubes at great expense. Yet all this
will have little to do with his fatigue. He may sit quietly at his table
writing, doing practically no physical work at all, and yet in a few hours
be terribly fagged. This seems to be owing to the deranged submolecules of the nerve-slime not having had time to settle back into their
proper combinations. When such submolecules are thrown out, as they
must be from time to time, there is so much waste of material.
In order that a submolecule of food may be thoroughly and ﬁrmly
assimilated into a broken molecule of protoplasm, it is necessary not
only that it should have precisely the right chemical composition, but
also that it should be at precisely the right spot at the right time and
should be moving in precisely the right direction with precisely the
right velocity. If all these conditions are not fulﬁlled, it will be more
loosely retained than the other parts of the molecule; and every time it
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comes round into the situation in which it was drawn in, relatively to
the other parts of that molecule and to such others as were near enough
to be factors in the action, it will be in special danger of being thrown
out again. Thus, when a partial liquefaction of the protoplasm takes
place many times to about the same extent, it will, each time, be pretty
nearly the same molecules that were last drawn in that are now thrown
out. They will be thrown out, too, in about the same way, as to position,
direction of motion, and velocity, in which they were drawn in; and this
will be in about the same course that the ones last before them were
thrown out. Not exactly, however; for the very cause of their being
thrown off so easily is their not having fulﬁlled precisely the conditions
of stable retention. Thus, the law of habit is accounted for, and with it
its peculiar characteristic of not acting with exactitude.
It seems to me that this explanation of habit, aside from the question
of its truth or falsity, has a certain value as an addition to our little store
of mechanical examples of actions analogous to habit. All the others, so
far as I know, are either statical or else involve forces which, taking
only the sensible motions into account, violate the law of energy. It is so
with the stream that wears its own bed. Here, the sand is carried to its
most stable situation and left there. The law of energy forbids this; for
when anything reaches a position of stable equilibrium, its momentum
will be at a maximum, so that it can according to this law only be left at
rest in an unstable situation. In all the statical illustrations, too, things
are brought into certain states and left there. A garment receives folds
and keeps them; that is, its limit of elasticity is exceeded. This failure to
spring back is again an apparent violation of the law of energy; for the
substance will not only not spring back of itself (which might be due to
an unstable equilibrium being reached) but will not even do so when an
impulse that way is applied to it. Accordingly, Professor James says
“the phenomena of habit . . . are due to the plasticity of
the . . . materials.” Now, plasticity of materials means the having of a
low limit of elasticity. (See the Century Dictionary, under solid.) But
the hypothetical constitution of protoplasm here proposed involves no
forces but attractions and repulsions strictly following the law of
energy. The action here, that is, the throwing of an atom out of its orbit
in a molecule, and the entering of a new atom into nearly, but not quite
the same orbit, is somewhat similar to the molecular actions which may
be supposed to take place in a solid strained beyond its limit of elasticity. Namely, in that case certain molecules must be thrown out of their
orbits, to settle down again shortly after into new orbits. In short, the
plastic solid resembles protoplasm in being partially and temporarily
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liqueﬁed by a slight mechanical force. But the taking of a set by a solid
body has but a moderate resemblance to the taking of a habit, inasmuch
as the characteristic feature of the latter, its inexactitude and want of
complete determinacy, is not so marked in the former, if it can be said to
be present there, at all.
The truth is that though the molecular explanation of habit is pretty
vague on the mathematical side, there can be no doubt that systems of
atoms having polar forces would act substantially in that manner, and
the explanation is even too satisfactory to suit the convenience of an
advocate of tychism. For it may fairly be urged that since the phenomena of habit may thus result from a purely mechanical arrangement, it is
unnecessary to suppose that habit-taking is a primordial principle of the
universe. But one fact remains unexplained mechanically, which concerns not only the facts of habit, but all cases of actions apparently violating the law of energy; it is that all these phenomena depend upon
aggregations of trillions of molecules in one and the same condition
and neighborhood; and it is by no means clear how they could have all
been brought and left in the same place and state by any conservative
forces. But let the mechanical explanation be as perfect as it may, the
state of things which it supposes presents evidence of a primordial
habit-taking tendency. For it shows us like things acting in like ways
because they are alike. Now, those who insist on the doctrine of necessity will for the most part insist that the physical world is entirely individual. Yet law involves an element of generality. Now to say that
generality is primordial, but generalization not, is like saying that diversity is primordial but diversiﬁcation not. It turns logic upside down. At
any rate, it is clear that nothing but a principle of habit, itself due to the
growth by habit of an inﬁnitesimal chance tendency toward habit-taking, is the only bridge that can span the chasm between the chancemedley of chaos and the cosmos of order and law.
I shall not attempt a molecular explanation of the phenomena of
reproduction, because that would require a subsidiary hypothesis, and
carry me away from my main object. Such phenomena, universally diffused though they be, appear to depend upon special conditions; and we
do not ﬁnd that all protoplasm has reproductive powers.
But what is to be said of the property of feeling? If consciousness
belongs to all protoplasm, by what mechanical constitution is this to be
accounted for? The slime is nothing but a chemical compound. There is
no inherent impossibility in its being formed synthetically in the laboratory, out of its chemical elements; and if it were so made, it would
present all the characters of natural protoplasm. No doubt, then, it
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would feel. To hesitate to admit this would be puerile and ultra-puerile.
By what element of the molecular arrangement, then, would that feeling be caused? This question cannot be evaded or pooh-poohed. Protoplasm certainly does feel; and unless we are to accept a weak dualism,
the property must be shown to arise from some peculiarity of the
mechanical system. Yet the attempt to deduce it from the three laws of
mechanics, applied to never so ingenious a mechanical contrivance,
would obviously be futile. It can never be explained, unless we admit
that physical events are but degraded or undeveloped forms of psychical events. But once grant that the phenomena of matter are but the
result of the sensibly complete sway of habits upon mind, and it only
remains to explain why in the protoplasm these habits are to some
slight extent broken up, so that according to the law of mind, in that
special clause of it sometimes called the principle of accommodation,8
feeling becomes intensiﬁed. Now the manner in which habits generally
get broken up is this. Reactions usually terminate in the removal of a
stimulus; for the excitation continues as long as the stimulus is present.
Accordingly, habits are general ways of behaviour which are associated with the removal of stimuli. But when the expected removal of the
stimulus fails to occur, the excitation continues and increases, and nonhabitual reactions take place; and these tend to weaken the habit. If,
then, we suppose that matter never does obey its ideal laws with absolute precision, but that there are almost insensible fortuitous departures
from regularity, these will produce, in general, equally minute effects.
But protoplasm is in an excessively unstable condition; and it is the
characteristic of unstable equilibrium, that near that point excessively
minute causes may produce startlingly large effects. Here, then, the
usual departures from regularity will be followed by others that are
very great; and the large fortuitous departures from law so produced,
will tend still further to break up the laws, supposing that these are of
the nature of habits. Now, this breaking up of habit and renewed fortuitous spontaneity will, according to the law of mind, be accompanied
by an intensiﬁcation of feeling. The nerve-protoplasm is, without
doubt, in the most unstable condition of any kind of matter; and consequently, there the resulting feeling is the most manifest.
Thus we see that the idealist has no need to dread a mechanical theory of life. On the contrary, such a theory, fully developed, is bound to
call in a tychistic idealism as its indispensible adjunct. Wherever
8. “Physiologically, . . . accommodation means the breaking up of a habit. . . . Psychologically, it means reviving consciousness.” Baldwin, Psychology, Part III, ch. i, § 5.
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chance-spontaneity is found, there in the same proportion feeling
exists. In fact, chance is but the outward aspect of that which within
itself is feeling. I long ago showed that real existence, or thing-ness,
consists in regularities. So, that primeval chaos in which there was no
regularity was mere nothing, from a physical aspect. Yet it was not a
blank zero; for there was an intensity of consciousness there in comparison with which all that we ever feel is but as the struggling of a molecule or two to throw off a little of the force of law to an endless and
innumerable diversity of chance utterly unlimited.
But after some atoms of the protoplasm have thus become partially
emancipated from law, what happens next to them? To understand this,
we have to remember that no mental tendency is so easily strengthened
by the action of habit as is the tendency to take habits. Now, in the
higher kinds of protoplasm, especially, the atoms in question have not
only long belonged to one molecule or another of the particular mass of
slime of which they are parts; but before that, they were constituents of
food of a protoplasmic constitution. During all this time, they have
been liable to lose habits and to recover them again; so that now, when
the stimulus is removed, and the foregone habits tend to reassert themselves, they do so in the case of such atoms with great promptness.
Indeed, the return is so prompt that there is nothing but the feeling to
show conclusively that the bonds of law have ever been relaxed.
In short, diversiﬁcation is the vestige of chance-spontaneity; and
wherever diversity is increasing, there chance must be operative. On the
other hand, wherever uniformity is increasing, habit must be operative.
But wherever actions take place under an established uniformity, there
so much feeling as there may be takes the mode of a sense of reaction.
That is the manner in which I am led to deﬁne the relation between the
fundamental elements of consciousness and their physical equivalents.
It remains to consider the physical relations of general ideas. It may
be well here to reﬂect that if matter has no existence except as a specialization of mind, it follows that whatever affects matter according to regular laws is itself matter. But all mind is directly or indirectly connected
with all matter, and acts in a more or less regular way; so that all mind
more or less partakes of the nature of matter. Hence, it would be a mistake to conceive of the psychical and the physical aspects of matter as
two aspects absolutely distinct. Viewing a thing from the outside, considering its relations of action and reaction with other things, it appears
as matter. Viewing it from the inside, looking at its immediate character
as feeling, it appears as consciousness. These two views are combined
when we remember that mechanical laws are nothing but acquired hab-
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its, like all the regularities of mind, including the tendency to take habits, itself; and that this action of habit is nothing but generalization, and
generalization is nothing but the spreading of feelings. But the question
is, how do general ideas appear in the molecular theory of protoplasm?
The consciousness of a habit involves a general idea. In each action
of that habit certain atoms get thrown out of their orbit, and replaced by
others. Upon all the different occasions it is different atoms that are
thrown off, but they are analogous from a physical point of view, and
there is an inward sense of their being analogous. Every time one of the
associated feelings recurs, there is a more or less vague sense that there
are others, that it has a general character, and of about what this general
character is. We ought not, I think, to hold that in protoplasm habit
never acts in any other than the particular way suggested above. On the
contrary, if habit be a primary property of mind, it must be equally so of
matter, as a kind of mind. We can hardly refuse to admit that wherever
chance motions have general characters, there is a tendency for this
generality to spread and to perfect itself. In that case, a general idea is a
certain modiﬁcation of consciousness which accompanies any regularity or general relation between chance actions.
The consciousness of a general idea has a certain “unity of the ego,”
in it, which is identical when it passes from one mind to another. It is,
therefore, quite analogous to a person; and, indeed, a person is only a
particular kind of general idea. Long ago, in the Journal of Speculative
Philosophy (Vol. II, p. 156), I pointed out that a person is nothing but a
symbol involving a general idea; but my views were, then, too nominalistic to enable me to see that every general idea has the uniﬁed living
feeling of a person.
All that is necessary, upon this theory, to the existence of a person is
that the feelings out of which he is constructed should be in close
enough connection to inﬂuence one another. Here we can draw a consequence which it may be possible to submit to experimental test.
Namely, if this be the case, there should be something like personal
consciousness in bodies of men who are in intimate and intensely sympathetic communion. It is true that when the generalization of feeling
has been carried so far as to include all within a person, a stoppingplace, in a certain sense, has been attained; and further generalization
will have a less lively character. But we must not think it will cease.
Esprit de corps, national sentiment, sym-pathy, are no mere metaphors.
None of us can fully realize what the minds of corporations are, any
more than one of my brain-cells can know what the whole brain is
thinking. But the law of mind clearly points to the existence of such
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personalities, and there are many ordinary observations which, if they
were critically examined and supplemented by special experiments,
might, as ﬁrst appearances promise, give evidence of the inﬂuence of
such greater persons upon individuals. It is often remarked that on one
day half a dozen people, strangers to one another, will take it into their
heads to do one and the same strange deed, whether it be a physical
experiment, a crime, or an act of virtue. When the thirty thousand
young people of the society for Christian Endeavor were in New York,
there seemed to me to be some mysterious diffusion of sweetness and
light. If such a fact is capable of being made out anywhere, it should be
in the church. The Christians have always been ready to risk their lives
for the sake of having prayers in common, of getting together and praying simultaneously with great energy, and especially for their common
body, for “the whole state of Christ’s church militant here in earth,” as
one of the missals has it. This practice they have been keeping up everywhere, weekly, for many centuries. Surely, a personality ought to have
developed in that church, in that “bride of Christ,” as they call it, or else
there is a strange break in the action of mind, and I shall have to
acknowledge my views are much mistaken. Would not the societies for
psychical research be more likely to break through the clouds, in seeking evidences of such corporate personality, than in seeking evidences
of telepathy, which, upon the same theory, should be a far weaker phenomenon?
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Evolutionary Love
7 October 1892

Morris Library

AT FIRST BLUSH. COUNTER-GOSPELS
Philosophy, when just emerging from its golden pupa-skin, mythology, proclaimed the great evolutionary agency of the universe to be
Love. Or, since this pirate-lingo, English, is poor in such-like words, let
us say Eros, the exuberance-love. Afterwards, Empedocles set up passionate-love and hate as the two coördinate powers of the universe. In
some passages, kindness is the word. But certainly, in any sense in
which it has an opposite, to be senior partner of that opposite, is the
highest position that love can attain. Nevertheless, the ontological gospeller, in whose days those views were familiar topics, made the One
Supreme Being, by whom all things have been made out of nothing, to
be cherishing-love. What, then, can he say to hate? Never mind, at this
time, what the scribe of the apocalypse, if he were John, stung at length
by persecution into a rage unable to distinguish suggestions of evil
from visions of heaven, and so become the Slanderer of God to men,
may have dreamed. The question is rather what the sane John thought,
or ought to have thought, in order to carry out his idea consistently. His
statement that God is love seems aimed at that saying of Ecclesiastes
that we cannot tell whether God bears us love or hatred. “Nay,” says
John, “we can tell, and very simply! We know and have trusted the love
which God hath in us. God is love.” There is no logic in this, unless it
means that God loves all men. In the preceding paragraph, he had said,
“God is light and in him is no darkness at all.” We are to understand,
then, that as darkness is merely the defect of light, so hatred and evil are
mere imperfect stages of ajgavph and ajgaqovn, love and loveliness. This
concords with that utterance reported in John’s Gospel: “God sent not
the Son into the world to judge the world; but that the world should
through him be saved. He that believeth on him is not judged: he that
believeth not hath been judged already. . . . And this is the judgment,
that the light is come into the world, and that men loved darkness rather
than the light.” That is to say, God visits no punishment on them; they
184
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punish themselves, by their natural afﬁnity for the defective. Thus, the
love that God is, is not a love of which hatred is the contrary; otherwise
Satan would be a coördinate power; but it is a love which embraces
hatred as an imperfect stage of it, an Anteros—yea, even needs hatred
and hatefulness as its object. For self-love is no love; so if God’s self is
love, that which he loves must be defect of love; just as a luminary can
light up only that which otherwise would be dark. Henry James, the
Swedenborgian, says: “It is no doubt very tolerable ﬁnite or creaturely
love to love one’s own in another, to love another for his conformity to
oneself: but nothing can be in more ﬂagrant contrast with the creative
Love, all whose tenderness ex vi termini must be reserved only for what
intrinsically is most bitterly hostile and negative to itself.” This is from
Substance and Shadow: an Essay on the Physics of Creation. It is a pity
he had not ﬁlled his pages with things like this, as he was able easily to
do, instead of scolding at his reader and at people generally, until the
physics of creation was wellnigh forgot. I must deduct, however, from
what I just wrote: obviously no genius could make his every sentence as
sublime as one which discloses for the problem of evil its everlasting
solution.
The movement of love is circular, at one and the same impulse projecting creations into independency and drawing them into harmony.
This seems complicated when stated so; but it is fully summed up in the
simple formula we call the Golden Rule. This does not, of course, say,
Do everything possible to gratify the egoistic impulses of others, but it
says, Sacriﬁce your own perfection to the perfectionment of your
neighbor. Nor must it for a moment be confounded with the Benthamite, or Helvetian, or Beccarian motto, Act for the greatest good of the
greatest number. Love is not directed to abstractions but to persons; not
to persons we do not know, nor to numbers of people, but to our own
dear ones, our family and neighbors. “Our neighbor,” we remember, is
one whom we live near, not locally perhaps, but in life and feeling.
Everybody can see that the statement of St. John is the formula of an
evolutionary philosophy, which teaches that growth comes only from
love, from—I will not say self-sacriﬁce, but from the ardent impulse to
fulﬁll another’s highest impulse. Suppose, for example, that I have an
idea that interests me. It is my creation. It is my creature; for as shown
in last July’s Monist, it is a little person. I love it; and I will sink myself
in perfecting it. It is not by dealing out cold justice to the circle of my
ideas that I can make them grow, but by cherishing and tending them as
I would the ﬂowers in my garden. The philosophy we draw from John’s
Gospel is that this is the way mind develops; and as for the cosmos,
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only so far as it yet is mind, and so has life, is it capable of further evolution. Love, recognizing germs of loveliness in the hateful, gradually
warms it into life, and makes it lovely. That is the sort of evolution
which every careful student of my essay “The Law of Mind” must see
that synechism calls for.
The nineteenth century is now fast sinking into the grave, and we all
begin to review its doings and to think what character it is destined to
bear as compared with other centuries in the minds of future historians.
It will be called, I guess, the Economical Century; for political economy has more direct relations with all the branches of its activity than
has any other science. Well, political economy has its formula of
redemption, too. It is this: Intelligence in the service of greed ensures
the justest prices, the fairest contracts, the most enlightened conduct of
all the dealings between men, and leads to the summum bonum, food in
plenty and perfect comfort. Food for whom? Why, for the greedy master of intelligence. I do not mean to say that this is one of the legitimate
conclusions of political economy, the scientiﬁc character of which I
fully acknowledge. But the study of doctrines themselves true will
often temporarily encourage generalizations extremely false, as the
study of physics has encouraged necessitarianism. What I say, then, is
that the great attention paid to economical questions during our century
has induced an exaggeration of the beneﬁcial effects of greed and of the
unfortunate results of sentiment, until there has resulted a philosophy
which comes unwittingly to this, that greed is the great agent in the elevation of the human race and in the evolution of the universe.
I open a handbook of political economy,—the most typical and middling one I have at hand,—and there ﬁnd some remarks of which I will
here make a brief analysis. I omit qualiﬁcations, sops thrown to Cerberus, phrases to placate Christian prejudice, trappings which serve to
hide from author and reader alike the ugly nakedness of the greed-god.
But I have surveyed my position. The author enumerates “three motives
to human action:
The love of self;
The love of a limited class having common interests and feelings
with one’s self;
The love of mankind at large.”
Remark, at the outset, what obsequious title is bestowed on greed,—
“the love of self.” Love! The second motive is love. In place of “a limited class” put “certain persons,” and you have a fair description. Taking “class” in the old-fashioned sense, a weak kind of love is described.
In the sequel, there seems to be some haziness as to the delimitation of
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this motive. By the love of mankind at large, the author does not mean
that deep, sub-conscious passion that is properly so called; but merely
public-spirit, perhaps little more than a ﬁdget about pushing ideas. The
author proceeds to a comparative estimate of the worth of these
motives. Greed, says he, but using, of course, another word, “is not so
great an evil as is commonly supposed. . . . Every man can promote his
own interests a great deal more effectively than he can promote any one
else’s, or than any one else can promote his.” Besides, as he remarks on
another page, the more miserly a man is, the more good he does. The
second motive “is the most dangerous one to which society is exposed.”
Love is all very pretty: “no higher or purer source of human happiness
exists.” (Ahem!) But it is a “source of enduring injury,” and, in short,
should be over-ruled by something wiser. What is this wiser motive?
We shall see.
As for public-spirit, it is rendered nugatory by the “difﬁculties in the
way of its effective operation.” For example, it might suggest putting
checks upon the fecundity of the poor and the vicious; and “no measure
of repression would be too severe,” in the case of criminals. The hint is
broad. But unfortunately, you cannot induce legislatures to take such
measures, owing to the pestiferous “tender sentiments of man towards
man.” It thus appears that public-spirit, or Benthamism, is not strong
enough to be the effective tutor of love (I am skipping to another page),
which must therefore be handed over to “the motives which animate
men in the pursuit of wealth,” in which alone we can conﬁde, and
which “are in the highest degree beneﬁcent.”1 Yes, in the “highest
degree” without exception are they beneﬁcent to the being upon whom
all their blessings are poured out, namely, the Self, whose “sole object,”
says the writer, in accumulating wealth is his individual “sustenance
and enjoyment.” Plainly, the author holds the notion that some other
motive might be in a higher degree beneﬁcent even for the man’s self to
be a paradox wanting in good sense. He seeks to gloze and modify his
doctrine; but he lets the perspicacious reader see what his animating
principle is; and when, holding the opinions I have repeated, he at the
same time acknowledges that society could not exist upon a basis of
intelligent greed alone, he simply pigeon-holes himself as one of the
eclectics of inharmonious opinions. He wants his Mammon ﬂavored
with a soupçon of god.
1. How can a writer have any respect for science, as such, who is capable of confounding with
the scientiﬁc propositions of political economy, which have nothing to say concerning what is
“beneﬁcent,” such brummagem generalizations as this?
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The economists accuse those to whom the enunciation of their atrocious villainies communicates a thrill of horror of being sentimentalists. It may be so: I willingly confess to having some tincture of
sentimentalism in me, God be thanked! Ever since the French Revolution brought this leaning of thought into ill-repute,—and not altogether
undeservedly, I must admit, true, beautiful, and good as that great
movement was,—it has been the tradition to picture sentimentalists as
persons incapable of logical thought and unwilling to look facts in the
eyes. This tradition may be classed with the French tradition that an
Englishman says godam at every second sentence, the English tradition
that an American talks about “Britishers,” and the American tradition
that a Frenchman carries forms of etiquette to an inconvenient extreme,
in short with all those traditions which survive simply because the men
who use their eyes and ears are few and far between. Doubtless some
excuse there was for all those opinions in days gone by; and sentimentalism, when it was the fashionable amusement to spend one’s evenings
in a ﬂood of tears over a woeful performance on a candle-litten stage,
sometimes made itself a little ridiculous. But what after all is sentimentalism? It is an ism, a doctrine, namely, the doctrine that great respect
should be paid to the natural judgments of the sensible heart. This is
what sentimentalism precisely is; and I entreat the reader to consider
whether to contemn it is not of all blasphemies the most degrading. Yet
the nineteenth century has steadily contemned it, because it brought
about the Reign of Terror. That it did so is true. Still, the whole question
is one of how much. The reign of terror was very bad; but now the Gradgrind banner has been this century long ﬂaunting in the face of heaven,
with an insolence to provoke the very skies to scowl and rumble. Soon a
ﬂash and quick peal will shake economists quite out of their complacency, too late. The twentieth century, in its latter half, shall surely see
the deluge-tempest burst upon the social order,—to clear upon a world
as deep in ruin as that greed-philosophy has long plunged it into guilt.
No post-thermidorian high jinks then!
So a miser is a beneﬁcent power in a community, is he? With the
same reason precisely, only in a much higher degree, you might pronounce the Wall Street sharp to be a good angel, who takes money from
heedless persons not likely to guard it properly, who wrecks feeble
enterprises better stopped, and who administers wholesome lessons to
unwary scientiﬁc men, by passing worthless checks upon them,—as
you did, the other day, to me, my millionaire Master in glomery, when
you thought you saw your way to using my process without paying for
it, and of so bequeathing to your children something to boast of their
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father about,—and who by a thousand wiles puts money at the service
of intelligent greed, in his own person. Bernard Mandeville, in his
Fable of the Bees, maintains that private vices of all descriptions are
public beneﬁts, and proves it, too, quite as cogently as the economist
proves his point concerning the miser. He even argues, with no slight
force, that but for vice civilization would never have existed. In the
same spirit, it has been strongly maintained and is today widely
believed that all acts of charity and benevolence, private and public, go
seriously to degrade the human race.
The Origin of Species of Darwin merely extends politico-economical views of progress to the entire realm of animal and vegetable life.
The vast majority of our contemporary naturalists hold the opinion that
the true cause of those exquisite and marvellous adaptations of nature
for which when I was a boy men used to extol the divine wisdom is that
creatures are so crowded together that those of them that happen to
have the slightest advantage force those less gifted into situations unfavorable to multiplication or even kill them before they reach the age of
reproduction. Among animals, the mere mechanical individualism is
vastly reënforced as a power making for good by the animals’ ruthless
greed. As Darwin puts it on his title-page, it is the struggle for existence; and he should have added for his motto: Every individual for himself, and the Devil take the hindmost! Jesus, in his sermon on the
Mount, expressed a different opinion.
Here, then, is the issue. The Gospel of Christ says that progress
comes from every individual merging his individuality in sympathy
with his neighbors. On the other side, the conviction of the nineteenth
century is that progress takes place by virtue of every individual’s striving for himself with all his might and trampling his neighbor under foot
whenever he gets a chance to do so. This may accurately be called the
Gospel of Greed.
Much is to be said on both sides. I have not concealed, I could not
conceal, my own passionate predilection. Such a confession will probably shock my scientiﬁc brethren. Yet the strong feeling is in itself, I
think, an argument of some weight in favor of the agapastic theory of
evolution,—so far as it may be presumed to bespeak the normal judgment of the Sensible Heart. Certainly, if it were possible to believe in
agapasm without believing it warmly, that fact would be an argument
against the truth of the doctrine. At any rate, since the warmth of feeling
exists, it should on every account be candidly confessed; especially
since it creates a liability to onesidedness on my part against which it
behoves my readers and me to be severally on our guard.
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SECOND THOUGHTS. IRENICA
Let us try to deﬁne the logical afﬁnities of the different theories of
evolution. Natural selection, as conceived by Darwin, is a mode of evolution in which the only positive agent of change in the whole passage
from moner to man is fortuitous variation. To secure advance in a deﬁnite direction chance has to be seconded by some action that shall
hinder the propagation of some varieties or stimulate that of others. In
natural selection, strictly so called, it is the crowding out of the weak. In
sexual selection, it is the attraction of beauty, mainly.
The Origin of Species was published toward the end of the year
1859. The preceding years since 1846 had been one of the most productive seasons,—or if extended so as to cover the great book we are considering, the most productive period of equal length in the entire history
of science from its beginnings until now. The idea that chance begets
order, which is one of the cornerstones of modern physics (although Dr.
Carus considers it “the weakest point in Mr. Peirce’s system”), was at
that time put into its clearest light. Quetelet had opened the discussion
by his Letters on the Application of Probabilities to the Moral and
Political Sciences, a work which deeply impressed the best minds of
that day, and to which Sir John Herschel had drawn general attention in
Great Britain. In 1857, the ﬁrst volume of Buckle’s History of Civilization had created a tremendous sensation, owing to the use he made of
this same idea. Meantime, the “statistical method” had, under that very
name, been applied with brilliant success to molecular physics. Dr.
John Herapath, an English chemist, had in 1847 outlined the kinetical
theory of gases in his Mathematical Physics; and the interest the theory
excited had been refreshed in 1856 by notable memoirs by Clausius
and Krönig. In the very summer preceding Darwin’s publication, Maxwell had read before the British Association the ﬁrst and most important of his researches on this subject. The consequence was that the idea
that fortuitous events may result in a physical law, and further that this
is the way in which those laws which appear to conﬂict with the principle of the conservation of energy are to be explained, had taken a strong
hold upon the mind of all who were abreast of the leaders of thought.
By such minds, it was inevitable that the Origin of Species, whose
teaching was simply the application of the same principle to the explanation of another “non-conservative” action, that of organic development, should be hailed and welcomed. The sublime discovery of the
conservation of energy by Helmholtz in 1847, and that of the mechanical theory of heat by Clausius and by Rankine, independently, in 1850,
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had decidedly overawed all those who might have been inclined to
sneer at physical science. Thereafter a belated poet still harping upon
“science peddling with the names of things” would fail of his effect.
Mechanism was now known to be all, or very nearly so. All this time,
utilitarianism,—that improved substitute for the Gospel,—was in its
fullest feather; and was a natural ally of an individualistic theory. Dean
Mansel’s injudicious advocacy had led to mutiny among the bondsmen
of Sir William Hamilton, and the nominalism of Mill had proﬁted
accordingly; and although the real science that Darwin was leading
men to was sure some day to give a death-blow to the sham-science of
Mill, yet there were several elements of the Darwinian theory which
were sure to charm the followers of Mill. Another thing: anæsthetics
had been in use for thirteen years. Already, people’s acquaintance with
suffering had dropped off very much; and as a consequence, that
unlovely hardness by which our times are so contrasted with those that
immediately preceded them, had already set in, and inclined people to
relish a ruthless theory. The reader would quite mistake the drift of
what I am saying if he were to understand me as wishing to suggest that
any of those things (except perhaps Malthus) inﬂuenced Darwin himself. What I mean is that his hypothesis, while without dispute one of
the most ingenious and pretty ever devised, and while argued with a
wealth of knowledge, a strength of logic, a charm of rhetoric, and above
all with a certain magnetic genuineness that was almost irresistible, did
not appear, at ﬁrst, at all near to being proved; and to a sober mind its
case looks less hopeful now than it did twenty years ago; but the
extraordinarily favorable reception it met with was plainly owing, in
large measure, to its ideas being those toward which the age was favorably disposed, especially, because of the encouragement it gave to the
greed-philosophy.
Diametrically opposed to evolution by chance, are those theories
which attribute all progress to an inward necessary principle, or other
form of necessity. Many naturalists have thought that if an egg is destined to go through a certain series of embryological transformations,
from which it is perfectly certain not to deviate, and if in geological
time almost exactly the same forms appear successively, one replacing
another in the same order, the strong presumption is that this latter succession was as predeterminate and certain to take place as the former.
So, Nägeli, for instance, conceives that it somehow follows from the
ﬁrst law of motion and the peculiar, but unknown, molecular constitution of protoplasm, that forms must complicate themselves more and
more. Kölliker makes one form generate another after a certain matura-
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tion has been accomplished. Weismann, too, though he calls himself a
Darwinian, holds that nothing is due to chance, but that all forms are
simple mechanical resultants of the heredity from two parents.2 It is
very noticeable that all these different sectaries seek to import into their
science a mechanical necessity to which the facts that come under their
observation do not point. These geologists who think that the variation
of species is due to cataclasmic alterations of climate or of the chemical
constitution of the air and water are also making mechanical necessity
the chief factor of evolution.
Evolution by sporting and evolution by mechanical necessity are
conceptions warring against one another. A third method, which supersedes their strife, lies enwrapped in the theory of Lamarck. According
to his view, all that distinguishes the highest organic forms from the
most rudimentary has been brought about by little hypertrophies or
atrophies which have affected individuals early in their lives, and have
been transmitted to their offspring. Such a transmission of acquired
characters is of the general nature of habit-taking, and this is the representative and derivative within the physiological domain of the law of
mind. Its action is essentially dissimilar to that of a physical force; and
that is the secret of the repugnance of such necessitarians as Weismann
to admitting its existence. The Lamarckians further suppose that
although some of the modiﬁcations of form so transmitted were originally due to mechanical causes, yet the chief factors of their ﬁrst production were the straining of endeavor and the overgrowth
superinduced by exercise, together with the opposite actions. Now,
endeavor, since it is directed toward an end, is essentially psychical,
even though it be sometimes unconscious; and the growth due to exercise, as I argued in my last paper, follows a law of a character quite contrary to that of mechanics.
Lamarckian evolution is thus evolution by the force of habit.—That
sentence slipped off my pen while one of those neighbors whose function in the social cosmos seems to be that of an Interrupter was asking
me a question. Of course, it is nonsense. Habit is mere inertia, a resting
on one’s oars, not a propulsion. Now it is energetic projaculation (lucky
there is such a word, or this untried hand might have been put to inventing one) by which in the typical instances of Lamarckian evolution the
new elements of form are ﬁrst created. Habit, however, forces them to
take practical shapes, compatible with the structures they affect, and in
2. I am happy to ﬁnd that Dr. Carus, too, ranks Weismann among the opponents of Darwin,
notwithstanding his ﬂying that ﬂag.
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the form of heredity and otherwise, gradually replaces the spontaneous
energy that sustains them. Thus, habit plays a double part; it serves to
establish the new features, and also to bring them into harmony with the
general morphology and function of the animals and plants to which
they belong. But if the reader will now kindly give himself the trouble
of turning back a page or two, he will see that this account of Lamarckian evolution coincides with the general description of the action of
love, to which, I suppose, he yielded his assent.
Remembering that all matter is really mind, remembering, too, the
continuity of mind, let us ask what aspect Lamarckian evolution takes
on within the domain of consciousness. Direct endeavor can achieve
almost nothing. It is as easy by taking thought to add a cubit to one’s
stature, as it is to produce an idea acceptable to any of the Muses by
merely straining for it, before it is ready to come. We haunt in vain the
sacred well and throne of Mnemosyne; the deeper workings of the
spirit take place in their own slow way, without our connivance. Let but
their bugle sound, and we may then make our effort, sure of an oblation
for the altar of whatsoever divinity its savor gratiﬁes. Besides this
inward process, there is the operation of the environment, which goes
to break up habits destined to be broken up and so to render the mind
lively. Everybody knows that the long continuance of a routine of habit
makes us lethargic, while a succession of surprises wonderfully brightens the ideas. Where there is motion, where history is a-making, there is
the focus of mental activity, and it has been said that the arts and sciences reside within the temple of Janus, waking when that is open, but
slumbering when it is closed. Few psychologists have perceived how
fundamental a fact this is. A portion of mind abundantly commissured
to other portions works almost mechanically. It sinks to the condition of
a railway junction. But a portion of mind almost isolated, a spiritual
peninsula, or cul-de-sac, is like a railway terminus. Now mental commissures are habits. Where they abound, originality is not needed and is
not found; but where they are in defect, spontaneity is set free. Thus,
the ﬁrst step in the Lamarckian evolution of mind is the putting of sundry thoughts into situations in which they are free to play. As to growth
by exercise, I have already shown, in discussing “Man’s Glassy
Essence,” in last October’s Monist, what its modus operandi must be
conceived to be, at least, until a second equally deﬁnite hypothesis shall
have been offered. Namely, it consists of the ﬂying asunder of molecules, and the reparation of the parts by new matter. It is, thus, a sort of
reproduction. It takes place only during exercise, because the activity of
protoplasm consists in the molecular disturbance which is its necessary
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condition. Growth by exercise takes place also in the mind. Indeed, that
is what it is to learn. But the most perfect illustration is the development of a philosophical idea by being put into practice. The conception
which appeared, at ﬁrst, as unitary, splits up into special cases; and into
each of these new thought must enter to make a practicable idea. This
new thought, however, follows pretty closely the model of the parent
conception; and thus a homogeneous development takes place. The
parallel between this and the course of molecular occurrences is apparent. Patient attention will be able to trace all these elements in the transaction called learning.
Three modes of evolution have thus been brought before us; evolution by fortuitous variation, evolution by mechanical necessity, and
evolution by creative love. We may term them tychastic evolution, or
tychasm, anancastic evolution, or anancasm, and agapastic evolution,
or agapasm. The doctrines which represent these as severally of principal importance, we may term tychasticism, anancasticism, and agapasticism. On the other hand the mere propositions that absolute chance,
mechanical necessity, and the law of love, are severally operative in the
cosmos, may receive the names of tychism, anancism, and agapism.
All three modes of evolution are composed of the same general elements. Agapasm exhibits them the most clearly. The good result is here
brought to pass, ﬁrst, by the bestowal of spontaneous energy by the parent upon the offspring, and, second, by the disposition of the latter to
catch the general idea of those about it and thus to subserve the general
purpose. In order to express the relation that tychasm and anancasm
bear to agapasm, let me borrow a word from geometry. An ellipse
crossed by a straight line is a sort of cubic curve; for a cubic is a curve
which is cut thrice by a straight line; now a straight line might cut the
ellipse twice and its associated straight line a third time. Still the ellipse
with the straight line across it would not have the characteristics of a
cubic. It would have, for instance, no contrary ﬂexure, which no true
cubic wants; and it would have two nodes, which no true cubic has. The
geometers say that it is a degenerate cubic. Just so, tychasm and anancasm are degenerate forms of agapasm.
Men who seek to reconcile the Darwinian idea with Christianity will
remark that tychastic evolution, like the agapastic, depends upon a
reproductive creation, the forms preserved being those that use the
spontaneity conferred upon them in such wise as to be drawn into harmony with their original, quite after the Christian scheme. Very good!
This only shows that just as love cannot have a contrary, but must
embrace what is most opposed to it, as a degenerate case of it, so
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tychasm is a kind of agapasm. Only, in the tychastic evolution progress
is solely owing to the distribution of the napkin-hidden talent of the
rejected servant among those not rejected, just as ruined gamesters
leave their money on the table to make those not yet ruined so much the
richer. It makes the felicity of the lambs just the damnation of the goats,
transposed to the other side of the equation. In genuine agapasm, on the
other hand, advance takes place by virtue of a positive sympathy among
the created springing from continuity of mind. This is the idea which
tychasticism knows not how to manage.
The anancasticist might here interpose, claiming that the mode of
evolution for which he contends agrees with agapasm at the point at
which tychasm departs from it. For it makes development go through
certain phases, having its inevitable ebbs and ﬂows, yet tending on the
whole to a foreordained perfection. Bare existence by this its destiny
betrays an intrinsic afﬁnity for the good. Herein, it must be admitted,
anancasm shows itself to be in a broad acception a species of agapasm.
Some forms of it might easily be mistaken for the genuine agapasm.
The Hegelian philosophy is such an anancasticism. With its revelatory
religion, with its synechism (however imperfectly set forth), with its
“reﬂection,” the whole idea of the theory is superb, almost sublime. Yet,
after all, living freedom is practically omitted from its method. The
whole movement is that of a vast engine, impelled by a vis a tergo, with
a blind and mysterious fate of arriving at a lofty goal. I mean that such
an engine it would be, if it really worked; but in point of fact, it is a
Keely motor. Grant that it really acts as it professes to act, and there is
nothing to do but accept the philosophy. But never was there seen such
an example of a long chain of reasoning,—shall I say with a ﬂaw in
every link?—no, with every link a handful of sand, squeezed into shape
in a dream. Or say, it is a pasteboard of a philosophy that in reality does
not exist. If we use the one precious thing it contains, the idea of it,
introducing the tychism which the arbitrariness of its every step suggests, and make that the support of a vital freedom which is the breath
of the spirit of love, we may be able to produce that genuine agapasticism, at which Hegel was aiming.
A THIRD ASPECT. DISCRIMINATION
In the very nature of things, the line of demarcation between the
three modes of evolution is not perfectly sharp. That does not prevent
its being quite real; perhaps it is rather a mark of its reality. There is in
the nature of things no sharp line of demarcation between the three fun-
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damental colors, red, green, and violet. But for all that they are really
different. The main question is whether three radically different evolutionary elements have been operative; and the second question is what
are the most striking characteristics of whatever elements have been
operative.
I propose to devote a few pages to a very slight examination of these
questions in their relation to the historical development of human
thought. I ﬁrst formulate for the reader’s convenience the briefest possible deﬁnitions of the three conceivable modes of development of
thought, distinguishing also two varieties of anancasm and three of agapasm. The tychastic development of thought, then, will consist in slight
departures from habitual ideas in different directions indifferently,
quite purposeless and quite unconstrained whether by outward circumstances or by force of logic, these new departures being followed by
unforeseen results which tend to ﬁx some of them as habits more than
others. The anancastic development of thought will consist of new
ideas adopted without foreseeing whither they tend, but having a character determined by causes either external to the mind, such as changed
circumstances of life, or internal to the mind as logical developments of
ideas already accepted, such as generalizations. The agapastic development of thought is the adoption of certain mental tendencies, not altogether heedlessly, as in tychasm, nor quite blindly by the mere force of
circumstances or of logic, as in anancasm, but by an immediate attraction for the idea itself, whose nature is divined before the mind possesses it, by the power of sympathy, that is, by virtue of the continuity
of mind; and this mental tendency may be of three varieties, as follows.
First, it may affect a whole people or community in its collective personality, and be thence communicated to such individuals as are in
powerfully sympathetic connection with the collective people,
although they may be intellectually incapable of attaining the idea by
their private understandings or even perhaps of consciously apprehending it. Second, it may affect a private person directly, yet so that he is
only enabled to apprehend the idea, or to appreciate its attractiveness,
by virtue of his sympathy with his neighbors, under the inﬂuence of a
striking experience or development of thought. The conversion of St.
Paul may be taken as an example of what is meant. Third, it may affect
an individual, independently of his human affections, by virtue of an
attraction it exercises upon his mind, even before he has comprehended
it. This is the phenomenon which has been well called the divination of
genius; for it is due to the continuity between the man’s mind and the
Most High.
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Let us next consider by means of what tests we can discriminate
between these different categories of evolution. No absolute criterion is
possible in the nature of things, since in the nature of things there is no
sharp line of demarcation between the different classes. Nevertheless,
quantitative symptoms may be found by which a sagacious and sympathetic judge of human nature may be able to estimate the approximate
proportions in which the different kinds of inﬂuence are commingled.
So far as the historical evolution of human thought has been tychastic, it should have proceeded by insensible or minute steps; for such is
the nature of chances when so multiplied as to show phenomena of regularity. For example, assume that of the native-born white adult males
of the United States in 1880, one fourth part were below 5 feet 4 inches
in stature and one fourth part above 5 feet 8 inches. Then by the principles of probability, among the whole population, we should expect
216 under 4 ft. 6 in.
48
"
4 ft. 5 in.
9
"
4 ft. 4 in.
less than 2
"
4 ft. 3 in.

216 above 6 ft. 6 in.
48
"
6 ft. 7 in.
9
"
6 ft. 8 in.
less than 2
"
6 ft. 9 in.

I set down these ﬁgures to show how insigniﬁcantly few are the cases in
which anything very far out of the common run presents itself by
chance. Though the stature of only every second man is included within
the four inches between 5 ft. 4 in. and 5 ft. 8 in., yet if this interval be
extended by thrice four inches above and below, it will embrace all our
8 millions odd of native-born adult white males (of 1880), except only
9 taller and 9 shorter.
The test of minute variation, if not satisﬁed, absolutely negatives
tychasm. If it is satisﬁed, we shall ﬁnd that it negatives anancasm but
not agapasm. We want a positive test, satisﬁed by tychasm, only. Now
wherever we ﬁnd men’s thought taking by imperceptible degrees a turn
contrary to the purposes which animate them, in spite of their highest
impulses, there, we may safely conclude, there has been a tychastic
action.
Students of the history of mind there be of an erudition to ﬁll an
imperfect scholar like me with envy edulcorated by joyous admiration,
who maintain that ideas when just started are and can be little more
than freaks, since they cannot yet have been critically examined, and
further that everywhere and at all times progress has been so gradual
that it is difﬁcult to make out distinctly what original step any given
man has taken. It would follow that tychasm has been the sole method
of intellectual development. I have to confess I cannot read history so; I
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cannot help thinking that while tychasm has sometimes been operative,
at others great steps covering nearly the same ground and made by different men independently, have been mistaken for a succession of small
steps, and further that students have been reluctant to admit a real entitative “spirit” of an age or of a people, under the mistaken and unscrutinized impression that they should thus be opening the door to wild and
unnatural hypotheses. I ﬁnd, on the contrary, that, however it may be
with the education of individual minds, the historical development of
thought has seldom been of a tychastic nature, and exclusively in backward and barbarizing movements. I desire to speak with the extreme
modesty which beﬁts a student of logic who is required to survey so
very wide a ﬁeld of human thought that he can cover it only by a reconnoissance, to which only the greatest skill and most adroit methods can
impart any value at all; but, after all, I can only express my own opinions and not those of anybody else; and in my humble judgment, the
largest example of tychasm is afforded by the history of Christianity
from about its establishment by Constantine to say the time of the Irish
monasteries, an era or eon of about 500 years. Undoubtedly the external circumstance which more than all others at ﬁrst inclined men to
accept Christianity in its loveliness and tenderness, was the fearful
extent to which society was broken up into units by the unmitigated
greed and hard-heartedness into which the Romans had seduced the
world. And yet it was that very same fact, more than any other external
circumstance, that fostered that bitterness against the wicked world of
which the primitive Gospel of Mark contains not a single trace. At least,
I do not detect it in the remark about the blasphemy against the Holy
Ghost, where nothing is said about vengeance, nor even in that speech
where the closing lines of Isaiah are quoted, about the worm and the ﬁre
that feed upon the “carcasses of the men that have transgressed against
me.” But little by little the bitterness increases until in the last book of
the New Testament, its poor distracted author represents that all the
time Christ was talking about having come to save the world, the secret
design was to catch the entire human race, with the exception of a paltry 144000, and souse them all in a brimstone lake, and as the smoke of
their torment went up for ever and ever, to turn and remark, “There is no
curse any more.” Would it be an insensible smirk or a ﬁendish grin that
should accompany such an utterance? I wish I could believe St. John
did not write it; but it is his Gospel which tells about the “resurrection
unto condemnation,”—that is of men’s being resuscitated just for the
sake of torturing them;—and, at any rate, the Revelation is a very
ancient composition. One can understand that the early Christians were
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like men trying with all their might to climb a steep declivity of smooth
wet clay; the deepest and truest element of their life, animating both
heart and head, was universal love; but they were continually, and
against their wills, slipping into a party spirit, every slip serving as a
precedent, in a fashion but too familiar to every man. This party feeling
insensibly grew until by about A.D. 330, the lustre of the pristine integrity that in St. Mark reﬂects the white spirit of light was so far tarnished
that Eusebius, (the Jared Sparks of that day), in the preface to his History, could announce his intention of exaggerating everything that
tended to the glory of the church and of suppressing whatever might
disgrace it. His Latin contemporary Lactantius is worse, still; and so the
darkling went on increasing until before the end of the century the great
library of Alexandria was destroyed by Theophilus,3 until Gregory the
Great two centuries later burnt the great library of Rome, proclaiming
that “Ignorance is the mother of devotion,” (which is true, just as
oppression and injustice is the mother of spirituality), until a sober
description of the state of the church would be a thing our not too nice
newspapers would treat as “unﬁt for publication.” All this movement is
shown by the application of the test given above to have been tychastic.
Another very much like it on a small scale, only a hundred times
swifter, for the study of which there are documents by the library-full,
is to be found in the history of the French Revolution.
Anancastic evolution advances by successive strides with pauses
between. The reason is that in this process a habit of thought having
been overthrown is supplanted by the next strongest. Now this next
strongest is sure to be widely disparate from the ﬁrst, and as often as not
is its direct contrary. It reminds one of our old rule of making the second candidate vice-president. This character, therefore, clearly distinguishes anancasm from tychasm. The character which distinguishes it
from agapasm is its purposelessness. But external and internal anancasm have to be examined separately. Development under the pressure
of external circumstances, or cataclasmine evolution, is in most cases
unmistakable enough. It has numberless degrees of intensity, from the
brute force, the plain war, which has more than once turned the current
of the world’s thought, down to the hard fact of evidence, or what has
been taken for it, which has been known to convince men by hordes.
The only hesitation that can subsist in the presence of such a history is a
quantitative one. Never are external inﬂuences the only ones which
affect the mind, and therefore it must be a matter of judgment for which
3. See Draper’s History of Intellectual Development, chap. x.
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it would scarcely be worth while to attempt to set rules, whether a given
movement is to be regarded as principally governed from without or
not. In the rise of medieval thought, scholasticism and the synchronistic
art developments, undoubtedly the crusades and the discovery of the
writings of Aristotle were powerful inﬂuences. The development of
scholasticism from Roscellin to Albertus Magnus closely follows the
successive steps in the knowledge of Aristotle. Prantl thinks that that is
the whole story, and few men have thumbed more books than Carl
Prantl. He has done good solid work, notwithstanding his slap-dash
judgments. But we shall never make so much as a good beginning of
comprehending scholasticism until the whole has been systematically
explored and digested by a company of students regularly organized
and held under rule for that purpose. But as for the period we are now
specially considering, that which synchronized the Romanesque architecture, the literature is easily mastered. It does not quite justify Prantl’s
dicta as to the slavish dependence of these authors upon their authorities. Moreover, they kept a deﬁnite purpose steadily before their minds,
throughout all their studies. I am, therefore, unable to offer this period
of scholasticism as an example of pure external anancasm,which seems
to be the ﬂuorine of the intellectual elements. Perhaps the recent Japanese reception of Western ideas is the purest instance of it in history.
Yet in combination with other elements, nothing is commoner. If the
development of ideas under the inﬂuence of the study of external facts
be considered as external anancasm,—it is on the border between the
external and the internal forms,—it is, of course, the principal thing in
modern learning. But Whewell, whose masterly comprehension of the
history of science critics have been too ignorant properly to appreciate,
clearly shows that it is far from being the overwhelmingly preponderant
inﬂuence, even there.
Internal anancasm, or logical groping, which advances upon a predestined line without being able to foresee whither it is to be carried nor
to steer its course, this is the rule of development of philosophy. Hegel
ﬁrst made the world understand this; and he seeks to make logic not
merely the subjective guide and monitor of thought, which was all it
had been ambitioning before, but to be the very mainspring of thinking,
and not merely of individual thinking but of discussion, of the history
of the development of thought, of all history, of all development. This
involves a positive, clearly demonstrable error. Let the logic in question
be of whatever kind it may, a logic of necessary inference or a logic of
probable inference (the theory might perhaps be shaped to ﬁt either), in
any case it supposes that logic is sufﬁcient of itself to determine what
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conclusion follows from given premises; for unless it will do so much it
will not sufﬁce to explain why an individual train of reasoning should
take just the course it does take, to say nothing of other kinds of development. It thus supposes that from given premises, only one conclusion
can logically be drawn, and that there is no scope at all for free choice.
That from given premises only one conclusion can logically be drawn,
is one of the false notions which have come from logicians’ conﬁning
their attention to that Nantucket of thought, the logic of non-relative
terms. In the logic of relatives, it does not hold good. No less accomplished a thinker than the editor of this magazine has pronounced
“thinking machines” to be possible (Monist, Vol. III., p. 93). He says
“there is no theoretical reason” why we should not be able to construct
logical machines which shall perform all the operations of deductive
thought.4 If that be so, if the machine would not have to be inﬁnitely
complicated to deal with any premises you chose to furnish, it ought to
be a comparatively simple thing to construct such a machine to deal
with a single set of half a dozen premises, which were never to be
changed at all, especially, if these premises were of a tolerably simple
and perfectly deﬁnite kind. Sure, it could not be a very complicated
machine which should draw all the conclusions possible to be drawn
from the following four premises:
1. No number is greater than itself.
2. Any number greater than a second which is greater than a third is
itself greater than that third.
3. Given any number, A, there is a number greater than A; but not
greater than a number greater than A. In other words, there is a number
next greater than A.
4. There is a certain number, 1, such that whatever character belongs
to it, and also belongs to a number next greater than any number to
which it belongs, belongs to every number.
These four propositions completely cover the essential properties of
integral positive numbers. Consequently, the conclusions that can be
drawn from them are all the propositions of the theory of numbers, one
of the most unmanageable branches of mathematics; so, if it required a
large building to hold the machine and a steam-engine to work it and
several hands to run it, yet if all those theorems, of which but a few are
known, could be brought out mechanically, no doubt the money for the
purpose would be forthcoming. I think Dr. Carus will acknowledge it is
4. He extends the remark to inductive thought, thus showing an additional misconception,
which, however, does not concern me, just now.
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not quite clear there would be no theoretical difﬁculty in constructing
such a machine. If such a machine were constructed, it would have to
supply not only the logic, but also would have to determine arbitrarily
what one out of an inﬁnity of logical conclusions should be drawn ﬁrst.
In the logic of relatives, choice has to be made between different lines
of reasoning equally logical and equally direct. Therefore, until you can
make time branch, or think two different things together, it is absurd to
talk of a development being determined by logic alone.
One remark occurs to me. If the evolution of history is in considerable part of the nature of internal anancasm, it resembles the development of individual men; and just as 33 years is a rough but natural unit
of time for individuals, being the average age at which man has issue,
so there should be an approximate period at the end of which one great
historical movement ought to be likely to be supplanted by another. Let
us see if we can make out anything of the kind. Take the governmental
development of Rome as being sufﬁciently long and set down the principal dates.
B.C.
B.C.
B.C.
A.D.
A.D.
A.D.

753
510
27
476
962
1453

Foundation of Rome.
Expulsion of the Tarquins.
Octavius assumes title Augustus.
End of Western Empire.
Holy Roman Empire.
Fall of Constantinople.

The last event was one of the most signiﬁcant in history, especially for
Italy. The intervals are 243, 483, 502, 486, 491 years. All are rather
curiously near equal, except the ﬁrst which is half the others. Successive reigns of kings would not commonly be so near equal. Let us set
down a few dates in the history of thought.
B.C.
A.D.
A.D.
A.D.
A.D.

585 Eclipse of Thales. Beginning of Greek Philosophy.
30 The cruciﬁxion.
529 Closing of Athenian schools. End of Greek
Philosophy.
1125 (Approximate) Rise of the universities of Bologna and
Paris.
1543 Publication of the De revolutionibus of Copernicus.
Beginning of Modern Science.

The intervals are 615, 499, 596, 418 years. In the history of Metaphysics, we may take the following:
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322 Death of Aristotle.
1274 Death of Aquinas.
1804 Death of Kant.

The intervals are 1595 and 530 years. The former is about thrice the latter.
From these ﬁgures, no conclusion can fairly be drawn. At the same
time, they suggest that perhaps there may be a rough natural era of
about 500 years. Should there be any independent evidence of this, the
intervals noticed may gain some signiﬁcance.
The agapastic development of thought should, if it exists, be distinguished by its purposive character, this purpose being the development
of an idea. We should have a direct agapic or sympathetic comprehension and recognition of it, by virtue of the continuity of thought. I here
take it for granted that such continuity of thought has been sufﬁciently
proved by the arguments used in my paper on the “ Law of Mind” in
the Monist of last July. Even if those arguments are not quite convincing in themselves, yet if they are reënforced by an apparent agapasm in
the history of thought, the two propositions will lend one another
mutual aid. The reader will, I trust, be too well grounded in logic to
mistake such mutual support for a vicious circle in reasoning. If it could
be shown directly that there is such an entity as the “spirit of an age” or
of a people, and that mere individual intelligence will not account for
all the phenomena, this would be proof enough at once of agapasticism
and of synechism. I must acknowledge that I am unable to produce a
cogent demonstration of this; but I am, I believe, able to adduce such
arguments as will serve to conﬁrm those which have been drawn from
other facts. I believe that all the greatest achievements of mind have
been beyond the powers of unaided individuals; and I ﬁnd, apart from
the support this opinion receives from synechistic considerations, and
from the purposive character of many great movements, direct reason
for so thinking in the sublimity of the ideas and in their occurring
simultaneously and independently to a number of individuals of no
extraordinary general powers. The pointed Gothic architecture in several of its developments appears to me to be of such a character. All
attempts to imitate it by modern architects of the greatest learning and
genius appear ﬂat and tame, and are felt by their authors to be so. Yet at
the time the style was living, there was quite an abundance of men
capable of producing works of this kind of gigantic sublimity and
power. In more than one case, extant documents show that the cathedral
chapters, in the selection of architects, treated high artistic genius as a
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secondary consideration, as if there were no lack of persons able to supply that; and the results justify their conﬁdence. Were individuals in
general, then, in those ages possessed of such lofty natures and high
intellect? Such an opinion would break down under the ﬁrst examination.
How many times have men now in middle life seen great discoveries
made independently and almost simultaneously! The ﬁrst instance I
remember was the prediction of a planet exterior to Uranus by Leverrier and Adams. One hardly knows to whom the principle of the conservation of energy ought to be attributed, although it may reasonably be
considered as the greatest discovery science has ever made. The
mechanical theory of heat was set forth by Rankine and by Clausius
during the same month of February, 1850; and there are eminent men
who attribute this great step to Thomson.5 The Kinetical Theory of
gases, after being started by John Bernoulli and long buried in oblivion,
was reinvented and applied to the explanation not merely of the laws of
Boyle, Charles, and Avogadro, but also of diffusion and viscosity, by at
least three modern physicists separately. It is well known that the doctrine of natural selection was presented by Wallace and by Darwin at
the same meeting of the British Association; and Darwin in his “Historical Sketch” preﬁxed to the later editions of his book shows that both
were anticipated by obscure forerunners. The method of spectrum analysis was claimed for Swan as well as for Kirchhoff, and there were others who perhaps had still better claims. The authorship of the Periodical
Law of the Chemical Elements is disputed between a Russian, a German, and an Englishman; although there is no room for doubt that the
principal merit belongs to the ﬁrst. These are nearly all the greatest discoveries of our times. It is the same with the inventions. It may not be
surprising that the telegraph should have been independently made by
several inventors, because it was an easy corollary from scientiﬁc facts
well made out before. But it was not so with the telephone and other
inventions. Ether, the ﬁrst anæsthetic, was introduced independently by
three different New England physicians. Now ether had been a common article for a century. It had been in one of the pharmacopœias three
centuries before. It is quite incredible that its anæsthetic property
should not have been known; it was known. It had probably passed
from mouth to ear as a secret from the days of Basil Valentine; but for
long it had been a secret of the Punchinello kind. In New England, for
5. Thomson, himself, in his article “Heat,” in the Encyclopædia Britannica, never once mentions the name of Clausius.

30. Evolutionary Love, 1892

205

many years, boys had used it for amusement. Why then had it not been
put to its serious use? No reason can be given, except that the motive to
do so was not strong enough. The motives to doing so could only have
been desire for gain and philanthropy. About 1846, the date of the introduction, philanthropy was undoubtedly in an unusually active condition. That sensibility, or sentimentalism, which had been introduced in
the previous century, had undergone a ripening process, in consequence
of which, though now less intense than it had previously been, it was
more likely to inﬂuence unreﬂecting people than it had ever been. All
three of the ether-claimants had probably been inﬂuenced by the desire
for gain; but nevertheless they were certainly not insensible to the
agapic inﬂuences.
I doubt if any of the great discoveries ought properly to be considered as altogether individual achievements; and I think many will share
this doubt. Yet, if not, what an argument for the continuity of mind, and
for agapasticism, is here! I do not wish to be very strenuous. If thinkers
will only be persuaded to lay aside their prejudices and apply themselves to studying the evidences of this doctrine, I shall be fully content
to await the ﬁnal decision.

Studies on the Algebra of the Copula

31

[Deductions from a Definition
of the Copula]
Spring 1891

Houghton Library

The deﬁnition of the copula of inclusion is embraced in three propositions, to wit:
I. If B is scriptible, A R B is scriptible.
II. Either A R B or A is scriptible.
III. If both A R B and A are scriptible, B is scriptible.
DEDUCTIONS FROM THIS DEFINITION
(1) The nonscriptibility of no formula can be deduced as a necessary
result of this deﬁnition. For the nonscriptibility of A R B depends upon
that of B which must therefore be given in addition to the deﬁnition.
(2) The necessary scriptibility of a formula may however result from
I and II. For that purpose A and B must be replaced by such formulae
that if the A-formula is scriptible, the B-formula is likewise scriptible.
This may be so independent of any property of the copula. Thus, the
A and B may be identical. A R A is scriptible by I and II.
Next, it may depend on I alone. If Z is scriptible, Y R Z is scriptible
and consequently X R (Y R Z ) is scriptible and so on indeﬁnitely.
Next it may depend on II and III. Thus, if A R (A R B ) is scriptible,
A R B is scriptible. For by III, if A R (A R B ) and A are scriptible,
A R B is scriptible, and if A is not scriptible by II, A R B is scriptible.
Next, it may depend on I, II, and III. Thus, if A R (B R C ) is
scriptible, B R (A R C ) is scriptible. For if A R (B R C ) is scriptible
and A is not scriptible, then by I and II, B R (A R C ) is scriptible. But
if A R (B R C ) and A are both scriptible, then by III, B R C is
scriptible. And if B is not scriptible by II, B R (A R C ) is scriptible,
but if B R C and B are both scriptible, then by III, C is scriptible and if
C is scriptible by I, B R (A R C ) is scriptible.
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The following also depends on all three. If A is scriptible, then
(A R B ) R B is scriptible. For if B is scriptible by I, (A R B ) R B is
scriptible. But by II, either (A R B ) R B or A R B is scriptible, and by
III, if both A and A R B are scriptible, B is scriptible.
The following depends on all three. If (A R B ) R B is scriptible, so
is (B R A ) R A. For by II, either A R B or A is scriptible. If A, then by
I, so is (B R A ) R A. If A R B is scriptible and also (A R B ) R B,
then by III, B is scriptible. If B is scriptible and A not, then by III,
B R A is not scriptible and then by II, (B R A ) R A is scriptible.

32

Algebra of the Copula
[Version 1]
Spring 1891

Houghton Library

Logical quantity has but two values, t the true and f the false. But
one operation is necessary, deﬁned as follows:
a. If b is true, a R b is true.
b. Either a or a R b is true.
g. If a and a R b are true, b is true.
This gives the following:
fRtt

fRft

tRtt

t R f  f.

Any proposition written is supposed to be true. In writing propositions
parentheses are employed to enclose compounds to be treated as single
letters in combining them with letters or other such compounds. These
may be called clauses. Parentheses ending clauses or propositions are
omitted, and the clauses they would have included are not commonly
regarded as such. The last letter of a proposition or clause is called its
consequent. Its other immediate parts, letters or clauses, are called
antecedents. Thus in the proposition
a R [(b R c ) R d R e] R f
the antecedents are a and (b R c ) R d R e, and the antecedents of the
latter clause are (b R c ) and d.
ALGEBRAIC RULES
Rule 1. The order of antecedents is immaterial. Thus, a R b R c is
identical with b R a R c.
Rule 2. Any antecedent may be inserted under an even number of
parentheses, or none, and omitted under an odd number. Thus if we
have given (a R b ) R c we can write
d R (a R b ) R c
210
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or

[(d R a ) R b] R c

or

b R c.
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Rule 3. The insertion of an antecedent of a proposition a second time
as antecedent of the proposition or of a clause of it has no effect. Thus
a R b R c is identical with a R (a R b ) R c, and a R (b R c ) R d is
identical with
a R (a R b R c ) R d
and with

a R [(a R b ) R c] R d.

Rule 4. The insertion of a clause having an antecedent identical with
the consequent of the proposition has no effect; and a proposition having an antecedent identical with its consequent is identically true. Thus,
(a R b ) R c R a
is identical with
And so is

c R a.
[(a R b ) R c] R a.

Rule 5. Any proposition having a clause within a clause may be
changed by expunging any of the antecedents of the inner clause and
making each of these the consequent of an antecedent clause of the
proposition, such clause having for one antecedent a clause with the
consequent of the original outer clause as antecedent and the consequent of the proposition as consequent and for other antecedents whatever antecedents the original outer clause may have had beside the
inner clause. Thus
[a R (b R c R d R e ) R f R g] R h
is identical with
[a R (g R h ) R f R b] R [a R (g R h ) R f R d]
R [a R (c R e ) R f R g] R h.

33

Algebra of the Copula
[Version 2]
Spring 1891

Houghton Library

The copula of consequence, R, may be deﬁned as follows:
a. If b is true, then a R b is true.
b. Either a or a R b is true.
g. If a R b and a are true, b is true.
The letters a and b may be replaced by propositions, that replacing a
proposition which is the antecedent of another being written in parenthesis. Thus, we shall have the forms following:
With 0 copula:
A.
With 1 copula:
A R B.
With 2 copulas: (A R B ) R C
A R B R C.
With 3 copulas: [(A R B ) R C] R D
(A R B R C ) R D
(A R B ) R C R D
A R (B R C ) R D
A R B R C R D.
With 4 copulas, there are 14 forms; with 5, 42; with 6, 132; etc. The
last letter of a proposition is called its consequent; all those which are
followed by copulas not under parentheses are called antecedents. In
like manner, the propositions under parentheses have consequents and
antecedents.
The copula may also be considered as deﬁned by the following two
propositions.
PROPOSITION I. If from a proposition, P, a proposition, Q, follows,
we may write P R Q.
For, by b, either P or P R Q is true; and if P is true, since from P follows Q, then Q is true, in which case, by a, P R Q is true. So that this is
true whenever Q follows from P.
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PROPOSITION II. Conversely, if P R Q is true, then if P is true, Q is
true. This is the same as g.
From these propositions we deduce the algebraic rules.
Rule 1: the principle of commutation. The order of the different
antecedents of a proposition is indifferent. For if a R b R c is true, by
prop. II, if a is true b R c is true, and if b is true c is true. Thus, if a and
b are true, c is true. Hence, by prop. I, if b is true a R c is true, and
b R a R c is true. Thus the ﬁrst two antecedents of a proposition may
be interchanged, and by the repetition of this operation any permutation
whatever may be effected.
Rule 2: the principle of contraposition. If a is an antecedent, c the
consequent of any proposition, then in place of a and c respectively we
may put c R x and a R x, whatever expression x may be. For, suppose
we have the proposition a R c, then we can write (c R x ) R (a R x ).
For by prop. II, if a R c is true and a is true c is true; and if c R x is true
and c is true x is true. Thus, if a R c and c R x are true, if a is true x is
true, in which case, by prop. I, we can write a R x. Thus, if we have
a R c given, if c R x is true a R x is true, and hence, by prop. I,
(c R x ) R (a R x ) is true. Q.E.D.
A corollary from this rule is that if for A in the consequent of any
proposition we have a right to substitute B, then always in the antecedent of a proposition we have the right to substitute A for B, and in an
antecedent under any odd number of parentheses to substitute B for A,
and under any even number A for B. For the condition supposed is that
from A follows B or by prop. II, A R B. Then, by the present rule
(B R X ) R (A R X ), or by prop. I, from B R X follows A R X, and so
on.
Rule 3: principle of insertions and omissions. Any antecedent may
be inserted under an even number of parentheses (or none) or dropped
under an odd number. For if b is true anyway, it is true if a is true, hence
by proposition I, if b is true a R b is true.
Rule 4: principle of repetitions. If an expression occurs twice as
antecedent, and one of these times under no parenthesis which does not
enclose the second occurrence, then this second has no effect and may
be inserted or dropped. But if the expression occurs once as antecedent
and once as consequent, and the latter of these times under no parenthesis not including the other, then the proposition of which this other is an
immediate part may be erased without effect, unless it be the principal
proposition when it is necessary.
First, consider the case of an expression occurring twice as antecedent. Take ﬁrst the proposition
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(a R b ) R a R c.
By Rule 3 from this follows b R a R c. But further from the latter the
former follows. For by prop. II, this is true provided
(b R a R c ) R (a R b ) R a R c
or

a R (a R b ) R (a R b R c ) R c.

But, by prop. I, this holds; for if a and a R b are true, b is true; and if a
and b and a R b R c are true, c is true.
Next consider the proposition
[(a R b ) R c] R a R d.
By Rule 3 this follows from (b R c ) R a R d. But further the latter
follows from the former. For this is true provided
{[(a R b ) R c] R a R d} R (b R c ) R a R d.
Now this is true; for the principle of contraposition gives
(a R b ) R (b R c ) R a R c
or

(b R c ) R a R (a R b ) R c.

Thus if a and (b R c ) are true (a R b ) R c is true and if further
[(a R b ) R c] R a R d is true, d is true.
Now, every case of repeated antecedent of the kind deﬁned by the
rule is evidently reducible to one of these cases.
Now consider the cases of a letter repeated as antecedent and consequent. Take ﬁrst the proposition
(a R b ) R a.
This follows from a by Rule 3. But further the latter follows from the
former. This most conveniently follows from the ﬁrst deﬁnition of the
copula. For if (a R b ) R a holds true, then by g, if a R b holds true a
holds true; but, by b, either a R b holds true or a holds. Thus, in any
case a holds if (a R b ) R a holds.
Next consider the proposition
[(a R b ) R c] R a.
From this follows c R a by Rule 3. But further the former follows from
the latter or
(c R a ) R [(a R b ) R c] R a.
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For if [(a R b ) R c] R a is true and (a R b ) R c is true a is true, by g,
and consequently c R a, by a. But if c is true, (a R b ) R c is true by a;
and either c or c R a is true by b. Thus, c R a is true in any case provided [(a R b ) R c] R a is true.
Rule 5: principle of breaking parentheses. Taking any copula
enclosed within an even number of parentheses, we may do as follows:
1st bring the beginnings of the two innermost parentheses forward to
the beginning of that copula.
nd
2 repeat all to the left of the innermost parenthesis from the beginning of the next innermost parenthesis followed by one of the antecedents to the left of the break in the innermost parenthesis. This to be done
for each of these antecedents.
Thus, from
{[a R b] R [c R d R e R f] R g} R h
breaking after d, we can infer
{[a R b] R c} R {[a R b] R d} R {[a R b] R [e R f] R g} R h.
Under an odd number of parentheses, the inference is from the second
form to the ﬁrst.
Rule 6: principle of identity. We can always write a R a. For by b
either a or a R a is true, and by a if a is true, a R a is true. So that
a R a is true in any case.
Rule 7: principle of doubled consequent. Concerning a proposition
of the form (a R b ) R b, there is much to note. Its fundamental properties are
a. If a is true (a R b ) R b is true.
b. If b is true (a R b ) R b is true.
g. If (a R b ) R b is true, either a or b is true.
This gives rise to the following rules:
(a R b ) R b  (b R a ) R a;
{[(a R b ) R b] R c} R c  (a R b ) R (b R c ) R c
 (a R c ) R (b R c ) R (c R c ) R c
 (a R b ) R (b R b ) R (c R b ) R b;
a R b  a R (b R b ) R b.
This makes it possible to subject the consequent to all the rules given
above for the antecedent.
Thus, by the principle of insertions and omissions, we can insert
consequents. Thus, from a we infer (a R b ) R b; for this is no more
than inserting an antecedent by writing the equivalent (b R a ) R a. So,
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we can omit consequents. Thus from (a R b ) R c we can infer
(a R c ) R c.
In like manner a consequent can be dropped precisely as an antecedent except that the next following one must be put in its place.
Thus
[(a R b ) R c] R b  [(a R c ) R c] R b
{[(a R b ) R c] R d} R b  {[(a R c ) R c] R d} R b.
So

(a R b ) R b R c  b R c
[(a R b ) R c] R b R d  c R b R d.

34

Examination of the Copula
of Inclusion
Spring 1891

Houghton Library

Deﬁnition of this copula.
A. We are justiﬁed in writing X R Y, provided that assuming X to be
true, we ﬁnd ourselves forced to admit Y is true.
A. We are obliged to take X R Y, if we cannot assume X to be true.
B. If X R Y, and we assume X to be true, we are bound to admit that
Y is true.
General form with one copula
XRY
This becomes necessarily true in the special case
(1) X R X
This is the principle of identity. Proof. Assume X to be true, then we
are forced to admit X is true. Hence, by A, the formula holds X R X.
General forms with two copulas
I. X R (Y R Z )
II. (X R Y ) R Z
Form I is true in two special cases:
(2) X R (Y R Y )
For assuming X to be true, we are forced by (1) to admit Y R Y.
Hence, by A, X R (Y R Y ).
(3) X R (Y R X )
For assume X is true, then we must admit Y R X is true. For assume
Y is true we must admit X is true, according to the former assumption.
Hence by A the formula holds. Or (3) follows from
217
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X R (Y R Z )  Y R (X R Z ).

Form II gives no necessary formula.
General forms with three copulas
I.
II.
III.
IV.
V.

X R [Y R (Z R W )]
(X R Y ) R (Z R W )
[(X R Y ) R Z] R W
X R [(Y R Z ) R W]
[X R (Y R Z )] R W

Form I gives the necessary formulae
X R [Y R (Z R Z )]
X R [Y R (Z R Y )]
X R [Y R (Z R X )]

by (3)
by (3)

mere cases under (2) and (3).
Form II gives the necessary formulae
(X R Y ) R (X R Y )
(X R Y ) R (Z R Z )

case of (1)
case of (2)

Form III gives the necessary formulae
(4)

[(X R X ) R Y] R Y

Proof. Assume (X R X ) R Y is true. Then we are bound to admit Y
is true. For by (1) X R X must be assumed true and thus by B, we have
to admit that Y is true. So by A the formula holds.
(5)

[(X R Y ) R X] R X

Proof. For assume (X R Y ) R X. Then if we are forced to admit X is
true, the formula holds by A. But by B if we assume X R Y we are
bound to admit X is true. And if we assume X is not true by A we are to
take X R Y.
Form IV gives two necessary formulae, of which one,
X R [(Y R Z ) R X]
is a case of (3) and the other is
(6)

X R [(X R Y ) R Y].

For by A we have only to prove that if we assume X is true we must
admit (X R Y ) R X. But to show this by A is true we have only to show
that assuming further X R Y we must admit Y is true. Now by B, if we
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assume X is true, as we do, we must assume Y is true. Or this follows at
once from (3).
Form V yields no necessary formula.
General forms with four copulas
I.
II.
III.
IV.
V.
VI.
VII.
VIII.
IX.
X.
XI.
XII.
XIII.
XIV.

U R {V R [X R (Y R Z )]}
(U R V ) R [X R (Y R Z )]
[(U R V ) R X] R (Y R Z )
U R [(V R X ) R (Y R Z )]
[U R (V R X )] R (Y R Z )
U R {V R [(X R Y ) R Z]}
(U R V ) R [(X R Y ) R Z]
[(U R V ) R (X R Y )] R Z
U R {[V R (X R Y )] R Z}
{U R [V R (X R Y )]} R Z
{[U R (V R X )] R Y} R Z
U R {[(V R X ) R Y] R Z}
{U R [(V R X ) R Y]} R Z
{[(U R V ) R X] R Y} R Z

Form I gives the evident formulae
U R {V R [X R (V R Y )]}
U R {V R [X R (Y R X )]}
U R {V R [X R (Y R V )]}
U R {V R [X R (Y R U )]}

from (1)
from (3)
from A
from A

Form II gives the evident formulae
(U R V ) R [X R (Y R Y )]
(U R V ) R [X R (Y R X )]
(U R V ) R [X R (U R V )]
(U R V ) R [U R (X R V )]

by (3)
case of (3)
Not quite self-evident, but
follows at once from (3)

Form III gives the evident formulae
[(U R V ) R X] R (Y R Y )
[(U R U ) R X] R (Y R X )
[(U R V ) R U] R (X R U )
[(U R V ) R X] R (V R X )

case of (2)
from (5)

These last follow at once from the principle of contraposition that if
X R Y then (Y R Z ) R (X R Z ).
Form IV gives the evident formulae
U R [(V R X ) R (Y R Y )]

from (2)
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U R [(V R X ) R (Y R U )]
U R [(U R V ) R (X R V )]
U R [(V R X ) R (V R X )]

from (3)

Form V gives
[U R (V R X )] R (Y R Y )
[U R (U R V )] R (U R V )
To prove this assume U R (U R V ). Then if we assume U we must
assume U R V and if we do not assume U then U R V.
Form VI gives
U R {V R [(X R Y ) R U]}
U R {V R [(X R Y ) R V]}
U R {V R [(U R X ) R X]}
U R {V R [(V R X ) R X]}

by (3)
by (3)
by (3) and (6)
by (6)

Form VII gives no necessary formula.
Form VIII gives no necessary formula.
Form IX gives
U R {[V R (X R Y )] R U}
U R {[U R (U R V )] R V}
Form X gives no necessary formula.
Form XI gives
{[U R (V R V )] R X} R X
Best proved by the principle that If X then (X R Y ) R Y.
{[U R (V R U )] R X} R X
{[U R (V R X )] R V} R V
This requires proof. Assume [U R (V R X )] R V. If now we
assume U R (V R X ) then we must assume V. But if we do not since
this is V R (U R X ) we must by A assume V.
{[U R (V R X )] R U} R U

reduced to last by (3)

Form XII gives
U R {[(V R X ) R Y] R U}
U R {[V R V ) R X] R X}
U R {[V R U ) R X] R X}
Form XIII gives no necessary formula.
Form XIV gives no necessary formula.

by the principle
of contradiction
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General forms with ﬁve copulas
I.
II.
III.
IV.
V.
VI.
VII.
VIII.
IX.
X.
XI.
XII.
XIII.
XIV.
XV.
XVI.
XVII.
XVIII.
XIX.
XX.
XXI.
XXII.
XXIII.
XXIV.
XXV.
XXVI.
XXVII.
XXVIII.
XXIX.
XXX.
XXXI.
XXXII.
XXXIII.
XXXIV.
XXXV.
XXXVI.
XXXVII.
XXXVIII.
XXXIX.
XL.
XLI.
XLII.

U R {V R [W R (X R (Y R Z ))]}
U R {V R [W R ((X R Y ) R Z)]}
U R {V R [(W R X ) R (Y R Z )]}
U R {V R [(W R (X R Y )) R Z]}
U R {V R [((W R X ) R Y) R Z]}
U R {(V R W ) R [X R (Y R Z )]}
U R {(V R W ) R [(X R Y ) R Z]}
U R {[V R (W R X )] R (Y R Z )}
U R {[(V R W ) R X] R (Y R Z )}
U R {[V R (W R (X R Y ))] R Z}
U R {[V R ((W R X ) R Y)] R Z}
U R {[(V R W ) R (X R Y )] R Z}
U R {[(V R (W R X )) R Y] R Z}
U R {[((V R W ) R X) R Y] R Z}
(U R V ) R {W R [X R (Y R Z )]}
(U R V ) R {W R [(X R Y ) R Z]}
(U R V ) R [(W R X ) R (Y R Z )]
(U R V ) R {[W R (X R Y )] R Z}
(U R V ) R {[(W R X ) R Y] R Z}
[U R (V R W )] R [X R (Y R Z )]
[U R (V R W )] R [(X R Y ) R Z]
[(U R V ) R W] R [X R (Y R Z )]
[(U R V ) R W] R [(X R Y ) R Z]
{U R [V R (W R X )]} R (Y R Z )
{U R [(V R W ) R X]} R (Y R Z )
[(U R V ) R (W R X )] R (Y R Z )
{[U R (V R W )] R X} R (Y R Z )
{[(U R V ) R W] R X} R (Y R Z )
{U R [V R (W R (X R Y ))]} R Z
{U R [V R ((W R X ) R Y)]} R Z
{U R [(V R W ) R (X R Y )]} R Z
{U R [(V R (W R X )) R Y]} R Z
{U R [((V R W ) R X) R Y]} R Z
{(U R V ) R [W R (X R Y )]} R Z
{(U R V ) R [(W R X ) R Y]} R Z
{[U R (V R W )] R (X R Y )} R Z
{[(U R V ) R W] R (X R Y )} R Z
{[U R (V R (W R X ))] R Y} R Z
{[U R ((V R W ) R X)] R Y} R Z
{[(U R V ) R (W R X )] R Y} R Z
{[(U R (V R W )) R X] R Y} R Z
{[((U R V ) R W) R X] R Y} R Z
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On the Number of Dichotomous
Divisions: A Problem in Permutations
Spring 1891

Houghton Library

In the calculus of logic, a proposition is separated by its copula, R,
into two parts, as A R B. But these parts may again be separated in like
manner, as (A R B ) R C and A R (B R C ), and so on indeﬁnitely. It
becomes pertinent to inquire how many such propositional forms with
a given number of copulas there are. The same problem presents itself
in general algebra, where R is replaced by any non-associative sign of
operation; and, indeed, the question not unfrequently arises; but I do
not know that the solution has been given.
We may consider a row of letters, A, B, C, etc., which we may call
the ABC, separated into two parts by a punctuation mark, and each part
(not consisting of a single letter) into two parts by a subordinate punctuation mark, and so on until all the letters are separated. I shall call the
resulting form an ABC-separation. The following are examples
A:B.C;D,E:F
A.B;C:D;E,F
Let n be the number of punctuations; then, the number of letters will
be n  1. Let F n be the number of ABC-separations with n punctuations, or say of n-point separations. Then, if i be the number of letters to
the left of the highest punctuation, so that n  1  i is the number to
the right, the number of ABC-separations of the row to the left is
F(i  1 ) and the number of ABC-separations of the row to the right is
F(n  i ), and the number of those ABC-separations of the total row in
which the ﬁrst punctuation has i letters to the left of it is
F(i  1 ) F(n  i ).
And the total number of n-point separations is
222
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n

Fn 

i F(i  1 )
1

F(n  i )

 F 0 F(n  1 )  F 1 F(n  2 )  . . .
 F(n  2 ) F 1  F(n  1 )F 0.
And it is evident that F 0  1; so that this formula gives
F1  F0 F0  1 1  1
F2  F0 F1  F1 F0  1 1  1 1  2
F3  F0 F2  F1 F1  F2 F0  1 2  1 1  2 1  5
F4  F0 F3  F1 F2  F2 F1  F3 F0
 1 5  1 2  2 1  5 1  14
And so we should ﬁnd F 5  42, F 6  132, F 7  429,
Taking the ratio of successive Fs, we ﬁnd
F1
F2
F3
5 F4
14 F5
------  1, ------  2, ------  --- , ------  ------ , ------  3,
F0
F1
F2
2 F3
5
F4

etc.
F6
22
------  ------ .
F5
7

Now, noticing that the last of these has its denominator equal to 7 and
that next but one before it its denominator 5, we are naturally led to
express the intermediate one as a fraction with 6 for its denominator.
The three numerators are then 14, 18, 22, which are in arithmetical progression. If this holds good we should have
F3
10 F2
2
6 F1
------  ------ , ------  --- , ------  --- ,
2
F1
3 F0
F2
4
and all these values are veriﬁed. We next predict that
F7
26
------  ------ ,
F6
8
and ﬁnding it to be so, we entertain a high degree of conﬁdence that this
is the general rule. For unless the true formula is of a degree of complexity which the simple nature of the problem prevents us from
expecting, it can hardly agree with that we have found for the ﬁrst seven
ratios of the series without according completely. We have, then, as we
may be morally sure,
( 4n  2 ) ( 4n  6 ) ( 4n  10 ) . . . 2
(n  1)
n
(n  1) . . . 2

F n  -------------------------------------------------------------------------------------n ( 2n  1 ) ( 2n  3 ) ( 2n  5 ) . . . 1
 2 ---------------------------------------------------------------------------------(n  1) n (n  1 ) . . . 1
2n
2n ( 2n  1 ) ( 2n  2 ) ( 2n  3 ) . . .1
 ------------------------------------------------------- ---------------------------------------------------------------------------------------( n  1 )n ( n  1 ) . . .1
2n
( 2n  2 ) . . . 2
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1
2n ( 2n  1 ) ( 2n  2 ) . . .1
( n  1 )n ( n  1 ) . . . 1
n ( n  1 ) ( n  2 ) . . .1

 -------------------------------------------------------- ----------------------------------------------------------------( 2n )!
 -------------------------n! ( n  1 )!
It remains to demonstrate this mathematically.
Suppose that in writing the ABC-separation, before we insert any
letters we set down all those punctuations that are superordinate to the
ﬁrst letter, that is, all which help to separate the place of A, and no others. Thus, in the ﬁrst example above, or
A:B.C;D,E:F
we should set down
: .
and in the second, or
A.B;C:D;E,F
we should set down merely the period. We now insert the ﬁrst letter, A,
and go on to set down all the additional punctuations superordinate to
B; in the ﬁrst example none is required
A:

.

and in the second we must put the colon and a semicolon
A.

;

:

We proceed in this way until the ABC-separation is completely written.
Suppose now that in the process of writing the ABC-separation according to this rule, we form a second row of letters which we may distinguish as the telltale row. Namely, every time we set down either a
punctuation or a letter in writing the ABC-separation we will add a letter in regular order from left to right to the telltale row; when a letter is
inserted in the former we will add a j (for jot) to the latter, and when a
punctuation is added to the former we will add a t (for tittle) to the latter. Thus in writing the ABC-separation
A:B.C;D,E:F
so as to get successively
A: .
A:B.
A:B.C;
:
A:B.C;D, :
A:B.C;D,E:
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A working sheet related to a preliminary version of “On the Number of Dichotomous
Divisions,” in which Peirce, inspired by Cayley, uses binary trees to calculate the
number of propositional forms containing any number of copulas. The answer yields
the sequence of Catalan numbers. Image taken from the Peirce papers microﬁlm
(R 278:1086). (By permission of the Houghton Library, Harvard University.)
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A:B.C;D,E:F
the telltale row would be
ttjjttjtjjj
and in writing
A.B;C:D;E,F
the telltale row would be
tjttjjtjtjj
Such a telltale row shows us how to make the corresponding ABCseparation without any doubt or ambiguity. For the rule will simply be
that in writing the ABC-separation, we must insert each punctuation
and letter in the ﬁrst vacant space from the left, every letter ﬁlling up
the space up to the next punctuation to the right, and each punctuation
dividing the space in which it is inserted into two. In regard to the grade
of the punctuations, the rule simply is that each point inserted must be
subordinate in grade to the point which produced the space in which it
is inserted by dividing a larger space.
Not every row of js and ts can be taken as representing an ABC-separation; but it is plain that the necessary and sufﬁcient condition of its
being able to do so is that, as it is written letter after letter, as soon as the
number of js exceeds that of the ts, the row must end. For then, plainly,
all the spaces of the ABC-separation will be ﬁlled up. It is important to
remark that this is the same as to say that if we take a row beginning
with a t and having js and ts alternately except that there are two js at
the end, as tjtjtjtjj, then this row and every row which can be obtained
from this by removing ts to the left is a possible telltale row.
Two propositions will now substantially complete our demonstration. The ﬁrst is that if any row whatever composed of n ts and n  1 js
has its tail joined to its head to form a circle, this circle can be so cut as
to give a possible telltale row. The second is that if this circle is cut at
any place but one it will give a row which cannot be a telltale.
To show that the ﬁrst of these propositions is true, let the circle be
joined, and then wherever two or more ts come together let all but one
be moved in the forward direction (toward the right in the row) and
dropped one by one between the ﬁrst pairs of adjacent js. In this way
only one pair of js will be left adjacent. Now if the circle be broken just
at the right of this pair, all the ts may be moved back to their original
places by being carried to the left. For it is clear that in bringing them
into their last order, no t was ever carried across the pair of js last spoken of, for that would have been contrary to rule. But we have seen that
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every arrangement of the js and ts produced from the alternate order
terminated with two js by moving ts to the left is a possible telltale.
Thus the ﬁrst proposition is demonstrated.
To prove the second, take any possible telltale row. The properties of
this row are, ﬁrst that it has one more j than it has of ts, and second that
taking any place in it between two letters, there are to the left of that
place at least as many ts as js. There are consequently more js than ts to
the right of any place between two letters. If therefore the tail of such a
row is joined to its head to form a circle, and this circle is cut at another
place, from this new beginning forward to the old beginning there are
more js than ts, so that the row cannot be a telltale.
If, then, we take all the arrangements of n ts and n  1 js (which we
know by a familiar proposition in permutations to be
( 2n  1 )!
-------------------------n! ( n  1 )!
in number), they may be distributed into classes each containing 2n  1
arrangements convertible into one another by joining to make a circle
and cutting again, or say, cyclically identical. For the same arrangement
cannot occur twice or more in one cycle. For if it did, all the arrangements of the cycle must recur, and one or other of the last two propositions would be violated. Now each of these classes contains just one
possible telltale row and consequently the number of these, which is the
number of ABC-separations, must be
( 2n )!
-------------------------n! ( n  1 )!
It can readily be shown that this number contains any prime number,
p, as many times as a factor as there are powers of p which being taken
as divisors of n  1 leave remainders at least one more than 1--2- p. Thus,
take n  13, n  1  14:
14 ÷ 2  7 exact

This yields no factor.

2
2
14 ÷ 2  3 --4

1
2  1  --- 4
2

6
3
14 ÷ 2  1 --8

1
6  1  --- 8
2

14
4
14 ÷ 2  -----16

1
14  1  --- 16
2

"

"

"

"

Makes 2 a factor.
"

2"

"
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2

Hence F13 has 2 as factor.
2
14 ÷ 3  4 --3

1
2  1  --- 3
2

5
2
14 ÷ 3  1 --9

1
5  1  --- 9
2
1
14  1  --- 27
2

14
3
14 ÷ 3  -----27

This yields no factor.
"

"

"

"

"

"

"

"

Hence F13 does not contain 3 as a factor.
4
14 ÷ 5  2 --5

1
4  1  --- 5
2

Makes 5 a factor.

14
2
14 ÷ 5  -----25

1
14  1  --- 25
2

Makes 5 a factor.

2

Hence F13 contains 5 as factor.
14 ÷ 7  2 exact
1
14
2
14 ÷ 7  -----14  1  --- 49
2
49
Hence F13 does not contain 7 as factor.
3
14 ÷ 11  1 -----11

1
3  1  --- 11
2

This yields no factor.

F13 does not contain 11 as factor.
1
14 ÷ 13  1 -----13

1
1  1  --- 13
3

14
14 ÷ 17  -----17

1
14  1  --- 17
2

F13 contains 17 as factor.

14
14 ÷ 19  -----19

1
14  1  --- 19
2

F13 contains 19 as factor.

14
14 ÷ 23  -----23

1
14  1  --- 23
2

Hence F 13  2

2

5

2

17 19 23.

F13 does not contain 13
as factor.

F13 contains 23 as factor
and no higher prime factor.
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Methods of Investigating the
Constant of Space
24 March 1891

Houghton Library

1. Find that component of the proper motion which is perpendicular
to the direction in which the motion of the solar system tends to make
the star appear to move. Call this the ﬁrst part of the proper motion. The
relative numbers of stars in which this is of different magnitudes
depends on the constant of space. Calculate on supposition of equable
distribution.
2. Find the component of proper motion in a great circle to the apex
of motion of the solar system. Making this the hypotheneuse of a right
triangle of which one leg is the ﬁrst part of the proper motion, the other
leg may be called the second part of the proper motion. The quadratic
mean of many such should represent the parallactic motion of the mean
star due to the motion of the solar system. The relative numbers of stars
for which this has different values depend on the constant of space. Calculate for equable distribution.
3. The relative numbers of stars of different magnitudes depend on
the constant of space. Calculate for equable distribution.
4. Modify method 1, by considering separately stars at different distances from the galactic circle.
5. Modify method 2 in like manner.
6. Modify method 3 in like manner.
7. A sufﬁcient number of stars having been observed in reference to
the shifting of the lines of the spectra, the absolute velocity of motion of
the solar system may be ascertained, and thus each star’s absolute
motion in the line of sight be calculated. The relative numbers of stars
in which this has different values will follow a law, by which we may
modify method 1, so as not to assume the linear motions of all the stars
the same.
8. Method 2 may be modiﬁed in a similar way.
9. Among stars having a given velocity of linear motion, the quadratic means of the motions in the line of sight should be equal to that
229
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of motions in any determinate direction perpendicular to the line of
sight. Therefore, this will be so for all stars (with proper correction for
distribution of absolute linear motions, if possible). Find the quadratic
mean of the angular proper motion, ﬁrst part, for each value of absolute
motion in line of sight & from the law connecting those numbers calculate constant of space.
10. Compare the mean second part of the proper motions for different values of the ﬁrst part.
11. Compare the mean ﬁrst part of the proper motion for each star
magnitude.
12. Compare the mean second part of the proper motion for each star
magnitude.
13. Method 10 may be modiﬁed by considering parts of the heavens
at different distances from the galactic circle separately.
14. Method 11 similarly modiﬁed.
15. Method 12 similarly modiﬁed.
There are a number of more complicated methods.

37

James’s Psychology
2 and 9 July 1891

The Nation

The Principles of Psychology. By William James, Professor of
Psychology in Harvard University. [American Science Series,
Advanced Course.] Henry Holt & Co. 1890. 2 vols., 8vo, pp. xii
+ 689, and vi + 704.
I
Upon this vast work no deﬁnitive judgment can be passed for a long
time; yet it is probably safe to say that it is the most important contribution that has been made to the subject for many years. Certainly it is one
of the most weighty productions of American thought. The directness
and sharpness with which we shall state some objections to it must be
understood as a tribute of respect.
Beginning with the most external and insigniﬁcant characters, we
cannot much admire it as a piece of bookmaking; for it misses the unity
of an essay, and almost that of a connected series of essays, while not
attaining the completeness of a thorough treatise. It is a large assortment of somewhat heterogeneous articles loosely tied up in one bag,
with tendencies towards sprawling.
With an extraordinarily racy and forcible style, Prof. James is continually wresting words and phrases of exact import to unauthorized
and unsuitable uses. He indulges himself with idiosyncrasies of diction
and tricks of language such as usually spring up in households of great
talent. To illustrate what we mean, we will open one of the volumes at
random, and we come upon this: “A statement ad hominem meant as
part of a reduction to the absurd.” Now a reductio ad absurdum is a species of demonstration, and as such can contain no argumentum ad hominem, which is merely something a man is obliged by his personal
interests to admit. On the next page, we read: “This dynamic (we had
almost written dynamitic) way of representing knowledge.” On the next
page: “They talk as if, with this miraculous tying or ‘relating,’ the Ego’s
duties were done.” It is the same with the technical terms of psychol231
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ogy. Speaking of certain theories, our author says they “carry us back to
times when the soul as vehicle of consciousness was not discriminated,
as it now is, from the vital principle presiding over the formation of the
body.” How can anybody write so who knows the technical meaning of
vehicle? On the same page occurs this phrase, “If unextended, it is
absurd to speak of its having space relations at all,” which sounds like a
general attack on the geometry of points.
Prof. James’s thought is highly original, or at least novel; but it is
originality of the destructive kind. To prove that we do not know what it
has been generally supposed that we did know, that given premises do
not justify the conclusions which all other thinkers hold they do justify,
is his peculiar function. For this reason the book should have been preceded by an introduction discussing the strange positions in logic upon
which all its arguments turn. Even when new theories are proposed,
they are based on similar negative or sceptical considerations, and the
one thing upon which Prof. James seems to pin his faith is the general
incomprehensibility of things. He clings as passionately to that as the
old lady of the anecdote did to her total depravity. Of course, he is
materialistic to the core,—that is to say, in a methodical sense, but not
religiously, since he does not deny a separable soul nor a future life; for
materialism is that form of philosophy which may safely be relied upon
to leave the universe as incomprehensible as it ﬁnds it. It is possible that
Prof. James would protest against this characterization of his cast of
mind. Brought up under the guidance of an eloquent apostle of a form
of Swedenborgianism, which is materialism driven deep and clinched
on the inside, and educated to the materialistic profession, it can only
be by great natural breadth of mind that he can know what materialism
is, by having experienced some thoughts that are not materialistic. He
inclines towards Cartesian dualism, which is of the true strain of the
incomprehensibles and modern materialism’s own mother. There is no
form of idealism with which he will condescend to argue. Even evolutionism, which has idealistic afﬁnities, seems to be held for suspect. It
is his métier to subject to severe investigation any doctrine whatever
which smells of intelligibility.
The keynote of this is struck in the preface, in these words:
I have kept close to the point of view of natural science throughout the
book. Every natural science assumes certain data uncritically, and declines to
challenge the elements between which its own ‘laws’ obtain, and from which
its deductions are carried on. Psychology, the science of ﬁnite individual
minds, assumes as its data (1) thoughts and feelings, and (2) a physical world
in time and space with which they coexist and which (3) they know. Of course
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these data themselves are discussable; but the discussion of them (as of other
elements) is called metaphysics, and falls outside the province of this book.
This book, assuming that thoughts and feelings exist, and are the vehicles of
knowledge, thereupon contends that Psychology, when she has ascertained the
empirical correlation of the various sorts of thought and feeling with deﬁnite
conditions of the brain, can go no farther—can go no farther, that is, as a natural science. If she goes farther, she becomes metaphysical. All attempts to
explain our phenomenally given thoughts as products of deeper-lying entities
(whether the latter be named ‘Soul,’ ‘Transcendental Ego,’ ‘Ideas,’ or ‘Elementary Units of Consciousness’) are metaphysical. This book consequently
rejects both the associationist and the spiritualist theories; and in this strictly
positivistic point of view consists the only feature of it for which I feel tempted
to claim originality.

This is certainly well put,—considered as prestigiation. But when
we remember that a natural science is not a person, and consequently
does not “decline” to do anything, the argument evaporates. It is only
the students of the science who can “decline,” and they are not banded
together to repress any species of inquiry. Each investigator does what
in him lies; and declines to do a thousand things most pertinent to the
subject. To call a branch of an inquiry “metaphysical” is merely a mode
of objurgation, which signiﬁes nothing but the author’s personal distaste for that part of his subject. It does not in the least prove that considerations of that sort can throw no light on the questions he has to
consider. Indeed, we suspect it might be difﬁcult to show in any way
that any two branches of knowledge should be allowed to throw no
light on one another. Far less can calling one question scientiﬁc and
another metaphysical warrant Prof. James in “consequently rejecting”
certain conclusions, against which he has nothing better to object. Nor
is it in the least true that physicists conﬁne themselves to such a
“strictly positivistic point of view.” Students of heat are not deterred by
the impossibility of directly observing molecules from considering and
accepting the kinetical theory; students of light do not brand speculations on the luminiferous ether as metaphysical; and the substantiality
of matter itself is called in question in the vortex theory, which is nevertheless considered as perfectly germane to physics. All these are
“attempts to explain phenomenally given elements as products of
deeper-lying entities.” In fact, this phrase describes, as well as loose
language can, the general character of scientiﬁc hypotheses.
Remark, too, that it is not merely nor chieﬂy the “soul” and the
“transcendental ego,” for which incomprehensibles he has some tenderness, that Prof. James proposes to banish from psychology, but espe-
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cially ideas which their adherents maintain are direct data of
consciousness. In short, not only does he propose, by the simple expedient of declaring certain inquiries extra-psychological, to reverse the
conclusions of the science upon many important points, but also by the
same negative means to decide upon the character of its data. Indeed,
when we come to examine the book, we ﬁnd it is precisely this which is
the main use the author makes of his new principle. The notion that the
natural sciences accept their data uncritically we hold to be a serious
mistake. It is true, scientiﬁc men do not subject their observations to the
kind of criticism practised by the high-ﬂying philosophers, because
they do not believe that method of criticism sound. If they really
believed in idealism, they would bring it to bear upon physics as much
as possible. But in fact they ﬁnd it a wordy doctrine, not susceptible of
any scientiﬁc applications. When, however, a physicist has to investigate, say, such a subject as the scintillation of the stars, the ﬁrst thing he
does is to subject the phenomena to rigid criticism to ﬁnd whether these
phenomena are objective or subjective, whether they are in the light
itself, or arise in the eye, or in original principles of mental action, or in
idiosyncrasies of the imagination, etc. The principle of the uncritical
acceptance of data, to which Prof. James clings, practically amounts to
a claim to a new kind of liberty of thought, which would make a complete rupture with accepted methods of psychology and of science in
general. The truth of this is seen in the chief application that has been
made of the new method, in the author’s theory of space-perception.
And into the enterprise of thus revolutionizing scientiﬁc method he
enters with a light heart, without any exhaustive scrutiny of his new
logic in its generality, relying only on the resources of the moment. He
distinctly discourages a separate study of the method. “No rules can be
laid down in advance. Comparative observations, to be deﬁnite, must
usually be made to test some preëxisting hypothesis; and the only thing
then is to use as much sagacity as you possess, and to be as candid as
you can.”
II
We have no space for any analysis of the contents of this work, nor is
that necessary, for everybody interested in the subject must and will
read the book. It discusses most of the topics of psychology in an
extremely unequal way, but always interesting and always entertaining.
We will endeavor to give a fair specimen of the author’s critical method
(for the work is essentially a criticism and exposition of critical princi-
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ples), with a running commentary, to aid a judgment. For this purpose
we will select a short section entitled “Is Perception Unconscious Inference?” Perception in its most characteristic features is, of course, a
matter of association in a wide sense of that term. If two spots of light
are thrown upon the wall of a dark room so as to be adjacent, and one of
these is made red while the other remains white, the white one will
appear greenish by contrast. If they are viewed through a narrow tube,
and this is moved so that the red spot goes out of view, still the white
one will continue to look green. But if the red light, now unseen, be
extinguished and we then remove the tube from the eye, so as to take a
new look, as it were, the apparent greenness will suddenly vanish. This
is an example of a thousand phenomena which have led several German
psychologists to declare that the process of perception is one of reasoning in a generalized sense of that term.
It is possible some of the earlier writers held it to be reasoning,
strictly speaking. But most have called it “unconscious inference,” and
unconscious inference differs essentially from inference in the narrow
sense, all our control over which depends upon this, that it involves a
conscious, though it may be an indistinct, reference to a genus of arguments. These German writers must also not be understood as meaning
that the perceptive process is any more inferential than are the rest of
the processes which the English have so long explained by association,—a theory which until quite recently played little part in German
psychology. The German writers alluded to explain an ordinary suggestion productive of belief, or of any cognition tantamount to belief, as
inference conscious or unconscious, as a matter of course. As German
writers are generally weak in their formal logic, they would be apt to
formulate the inference wrongly; but the correct formulation is as follows:
A well-recognized kind of object, M, has for its ordinary
predicates P1, P2, P3, etc., indistinctly recognized.
The suggesting object, S, has these same predicates, P1, P2, P3, etc.
Hence, S is of the kind M.
This is hypothetic inference in form. The ﬁrst premise is not actually
thought, though it is in the mind habitually. This, of itself, would not
make the inference unconscious. But it is so because it is not recognized as an inference; the conclusion is accepted without our knowing
how. In perception, the conclusion has the peculiarity of not being
abstractly thought, but actually seen, so that it is not exactly a judgment, though it is tantamount to one. The advantage of this method of
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explaining the process is conceived to be this: To explain any process
not understood is simply to show that it is a special case of a wider
description of process which is more intelligible. Now nothing is so
intelligible as the reasoning process. This is shown by the fact that all
explanation assimilates the process to be explained to reasoning.
Hence, the logical method of explaining the process of association is
looked upon as the most perfect explanation possible. It certainly does
not exclude the materialistic English explanation by a property of the
nerves. The monist school, to which the modern psychologists mostly
belong, conceives the intellectual process of inference and the process
of mechanical causation to be only the inside and outside views of the
same process. But the idealistic tendency, which tinctures almost all
German thought not very recent, would be to regard the logical explanation as the more perfect, under the assumption that the materialistic
explanation requires itself ultimately to be explained in terms of the
reasoning process. But Prof. James is naturally averse to the logical
explanation. Let us see, then, how he argues the point. His ﬁrst remark
is as follows:
If every time a present sign suggests an absent reality to our mind, we make
an inference; and if every time we make an inference, we reason, then perception is indubitably reasoning.

Of course, every psychological suggestion is regarded as of the general nature of inference, but only in a far more general sense than that in
which perception is so called. This should be well known to Prof.
James, and he would have dealt more satisfactorily with his readers if
he had not kept it back. Namely, perception attains a virtual judgment,
it subsumes something under a class, and not only so, but virtually
attaches to the proposition the seal of assent—two strong resemblances
to inference which are wanting in ordinary suggestions. However, Prof.
James admits that the process is inference in a broad sense. What, then,
has he to object to the theory under consideration?
Only one sees no room in it for any unconscious part. Both associates, the
present sign and the contiguous things which it suggests, are above board, and
no intermediary ideas are required.

Here are two errors. In the ﬁrst place, “unconscious inference” does
not, either with other logicians or with the advocates of the theory in
question, mean an inference in which any proposition or term of the
argument is unconscious, any more than “conscious inference” implies
that both premises are conscious. But unconscious inference means
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inference in which the reasoner is not conscious of making an inference. He may be conscious of the premise, but he is not conscious that
his acceptance of the conclusion is inferential. He does not make that
side-thought which enters into all inference strictly so called: “and so it
would be in every analogous case (or in most cases).” There is no
doubt, therefore, that ordinary suggestion, regarded as inference, is of
the unconscious variety. But Prof. James further forgets his logic in
hinting, what he soon expresses more clearly, that such an inference is
to be regarded as a mere “immediate inference,” because it has no middle term. We might suppose he had never heard of the modus ponens,
the form of which, A and B being any proposition, is
If A, then B;
But A:
Hence, B.
Those who think a light is thrown upon the ordinary process of suggestion by assimilating it to reasoning, assimilate it to the modus ponens. The proposition “If A, then B,” is represented by the association
itself, which is not present to consciousness, but exists in the mind in
the form of a habit, as all beliefs and general propositions do. The second premise A is the suggesting idea, the conclusion B is the suggested
idea.
Already quite off the track, our author now plunges into the jungle in
this fashion:
Most of those who have upheld the thesis in question have, however, made
a more complex supposition. What they have meant is that perception is a
mediate inference, and that the middle term is unconscious. When the sensation which I have called ‘this’ is felt, they think that some process like the following runs through the mind:
‘This’ is M;
but M is A;
therefore ‘this’ is A.

Those who have upheld the thesis are not in dispute among themselves, as represented. They make no supposition throughout not
admitted by all the world. To represent any process of inference now as
a modus ponens, now as a syllogism with a middle term, is not necessarily taking antagonistic views. As for the syllogism given, it is the
weakest mode of supporting the thesis, far more open to attack than the
form ﬁrst given above. But Prof. James makes no headway, even
against this. He says:
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Now there seem no good grounds for supposing this additional wheelwork
in the mind. The classiﬁcation of ‘this’ as M is itself an act of perception, and
should, if all perception were inference, require a still earlier syllogism for its
performance, and so backwards ad inﬁnitum.

Not one of the authors whom we have consulted makes the M
entirely unconscious; but Prof. James says they do. If so, when he
insists that “this is M” is an act of perception, he must mean some ultraLeibnitzian unconscious perception! Has he ever found the German
authors maintaining that that kind of perception is inferential? If not,
where is his regressus ad inﬁnitum? What those authors do say is that
M, and with it the two premises, are thrown into the background and
shade of consciousness; that “this is M” is a perception, sometimes in
the strict sense, sometimes only in that sense in which perception
embraces every sensation. They do not hold sensation to be inferential,
and consequently do not suppose a regressus ad inﬁnitum. But even if
they did, there would be no reductio ad absurdum, since it is well
known to mathematicians that any ﬁnite interval contains an inﬁnite
number of ﬁnite intervals; so that supposing there is no ﬁnite limit to
the shortness of time required for an intellectual process, an inﬁnite
number of them, each occupying a ﬁnite time, may be crowded into any
time, however short.
The Professor concludes:
So far, then, from perception being a species of reasoning, properly so
called, both it and reasoning are coördinate varieties of that deeper sort of process known psychologically as the association of ideas, and—

We break the sentence, which goes on to something else, in order to
remark that “a species of reasoning properly so called” must be a slip of
the pen. For otherwise there would be an ignoratio elenchi; nobody
ever having claimed that perception is inference in the strict sense of
conscious inference. Instead of “a species of reasoning properly so
called,” we must read “reasoning in a generalized sense.” Remembering also that Prof. James began by insisting on extending the controversy to association in general, we may put association in place of
perception, and thus the conclusion will be, “so far from association
being reasoning in a generalized sense, reasoning is a special kind of
association.” Who does not see that to say that perception and reasoning are coördinate varieties of association, is to say something in entire
harmony with the thesis which Prof. James is endeavoring to combat?
To resume:
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—physiologically as the law of habit in the brain. To call perception unconscious reasoning is thus either a useless metaphor or a positively misleading
confusion between two different things.

Here the section ends, and in these last words, for the ﬁrst time in the
whole discussion, the real question at issue is at length touched, and it
is dismissed with an ipse dixit. There is no room for doubt that perception and, more generally, associative suggestion, may truthfully be considered as inference in a generalized sense; the only question is whether
there is any use in so considering them. Had Prof. James succeeded in
establishing his regressus ad inﬁnitum, he would have refuted himself
effectually, since it would then have been shown that an important consequence, not otherwise known, had been drawn from the theory. As it
is, he says nothing pertinent either pro or con. But a little before, when
an unconscious predication was called perception, was this perception
“properly so called”? And if not, was calling it by that name a “useless
metaphor,” or was it a “positively misleading confusion between two
different things”?

38

[Morality and Church Creed]
July 1891

Houghton Library

To the Editor of the Nation
Sir:
Permit me to say something by way of reply to your editorial entitled: “A plain moral question.” This title attached to a discussion of a
point of conduct wherein serious men differ is, I need not say, highly
offensive. You are right in so insulting those who have reached a conclusion contrary to your own, provided you can sustain your position
that all sound moral sense is against those persons; otherwise you are
making a wicked appeal to the odium theologicum.
Your proposition is that “a minister cannot honorably remain in the
service of a church while repudiating leading articles of its creed.” But I
think he generally must. I personally am a layman who have severed
my visible connection with the Church, and so put my soul in jeopardy,
because I cannot believe a certain article of faith in the sense in which it
is commonly understood. Considering my special circumstances, I
came to the conclusion that was my duty. But under most circumstances and especially for one ordained into the ministry, I am clear that
the opposite course would be that of allegiance to God and His Church.
You confess: “all our sympathies are with the men in the various
denominations who are open-minded enough to see how the new wine
of modern research is hopelessly bursting the old ecclesiastical wineskins.” And yet you seek to hinder those who are trying to impart to
those skins the elasticity they want. That wine is the blood of Christ,
upon which the redemption of the world depends. You say that modern
research is destined to burst the creed, and with the creed the Church.
But when the Church seeks to correct its errors in the only possible
way, namely by those of its clergy to whom they become known saying
that they are errors while remaining at their posts, then you tell them
such a course would be dishonorable. That is plainly the counsel of an
enemy of the Church. Being thus inimical, you naturally derive your
notions of right and wrong from a different source from hers.
240
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Whether it be true even of a political party that when a man has once
entered it he has no right to seek to modify the platform, I leave you to
inform me. But certainly the Church is not constituted like a party or
political club by the creed as its platform. That may, I admit, be true of
some “denominations”; but it is not, for example, of the Protestant
Episcopal Church, which accepts the position of being merely a province or national branch of the Holy Catholic Church, the whole body of
baptised persons. It is supposed to have an organic life of its own, as the
mystical bride of Christ. The primary object of the creed is to keep the
people in mind of the articles of faith; and far too much has been made
of its segregative function. After all, there is but one essential article,
that Christ is the living God, and to this must be attached the most lofty
meaning to which we can attain. When the eyes are open to that light,
the believer cannot be severed from the Church, by his own will or by
another’s. Such being understood to be the vital bond between a man
and the Church, I cannot see how anybody can doubt that if a clergyman discovers the general belief upon any point of faith has been
wrong, he is bound to set it right; and he is a traitor if he does not.
Few Episcopalians, I fancy, would think a clergyman entertaining
doubts of the ﬁlioque was in every case bound to keep silent. Now, no
line is drawn between essential and nonessential articles of the creed.
Enlightened men cannot but expect considerable, perhaps great,
changes in religious beliefs during the course of the coming century. To
wish these changes may break up the churches would be frivolous. Yet
that must be the effect upon every denomination which pins its existence upon an unyielding creed in the manner you say morality requires
it to do.

39

Review of Spencer’s Essays
8 October 1891

The Nation

Essays, Scientiﬁc, Political, and Speculative. By Herbert Spencer. Library Edition, containing seven essays not before republished, and various other additions. 3 vols., 8vo, pp. 478, 466,
516. With an alphabetical index. D. Appleton & Co. 1891.
The theory of ethics which has latterly been taking shape under the
hands of Stephen, Spencer, and others, is, from a practical point of
view, one of the most important boons that philosophy has ever
imparted to the world, since it supplies a worthy motive to conservative
morals at a time when all is confused and endangered by the storm of
new thought, the disintegration of creeds, and the failure of all evidences of an exalted future life.
The little of new which is contributed to the ethical theory in the
present edition of Mr. Spencer’s essays is contained in the essays on the
“Ethics of Kant” and on “Absolute Political Ethics.” It was hardly to be
expected that the additions would go to enhance Mr. Spencer’s wellbuilt-up reputation. The popularity of his doctrine has probably passed
its meridian. In one of the new essays, he quotes with admiration Huxley’s ﬁne saying, “Science commits suicide when it adopts a creed.”
That is just the principle of death lurking in Spencer’s philosophy. It is a
creed in that it is erected upon axioms founded only on the inconceivability of their contradictory opposites, and regarded as absolutely
indubitable. One of the seven essays mentioned on the title-page refers
to the discussion concerning the a priori origin of axioms. Few psychologists, if any, would now dispute the instinctive origin of the ideas from
which the three laws of motion have become evolved under the inﬂuence of experience and reﬂection. But it is a widely different thing to
say that these laws are without doubt exactly true. For such a belief
there cannot be the slightest warrant. In the same way, it may be true
that all scientiﬁc reasoning postulates something which men seek to
formulate as the general uniformity of nature; but it by no means fol242
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lows that reasoning cannot discover that this postulate is not exactly
true. That would be like insisting that because astronomy rests on
observations, therefore the astronomer cannot deduce from these observations their probable error. Science or philosophy cannot itself commit suicide; but a method of inquiry which provides no means for the
rectiﬁcation of its ﬁrst principles, has mixed and swallowed its own
poison and has to expect an inevitable doom. What explains the success
of modern science is that it has pursued a method which corrects its
own premises and conclusions. It reminds us of certain methods of
arithmetical computation where mistakes of ciphering have no effect
but what disappears as the process goes on. In like manner philosophical inquiry, which necessarily begins in ignorance, must not pursue a
method by which the error of its ﬁrst assumptions is allowed to retain
its full effect to the end, or else it will come to naught.
The most interesting of the new essays is that on “The Factors of
Organic Evolution,” in which the author urges almost irresistibly the
indirect evidence of the transmission of acquired characters. As in the
question of spontaneous generation, the direct evidence is feeble, if not
quite wanting. But the force of general facts and indirect considerations
would appear, at least to onlookers of the controversy, as sufﬁcient to
remove all doubt. Spencer well says that many of the modern evolutionists are more Darwinian than Darwin ever was; yet in part the
reverse is true. The intellectual motive which has prompted evolutionary speculation in biology is the desire to discover the laws which
determine the succession of generations. This involves in some sense a
“postulate” that the phenomena are subject to law; but to jump to the
assumption made by neo-Darwinians that the form of each individual is
a mathematical resultant of the forms of its ancestors, is not to be more
Darwinian than Darwin, but, on the contrary, it is seriously to maim his
theory.
Spencer cites the old dogma that Nature abhors a vacuum as an
example of a merely verbal explanation. A reader of Boyle’s attack
upon the maxim, made while it was a living belief, would hardly so
judge it, since Nature was conceived as a sort of living being mediating
between the Creator and the universe. Yet, as Nature’s abhorrence of a
vacuum remained somewhat unreasonable, Spencer is right in saying
that the theory gave little help towards understanding the facts. But
what, then, shall we say of a theory which proposes to explain all
growth and its inexhaustible manifold of results by the law of the conservation of energy—that is, by a mere uniformity in the motion of matter, a mere general description of certain phenomena? To suppose an
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intelligence, provided only we can see its acts intelligently, is to suppose that which is intelligible par excellence. But to suppose that blind
matter is subject to a primordial law, with nothing but an Unknowable
beyond, would seem to leave everything as incomprehensible as well
could be, and so fail completely to fulﬁll the function of a hypothesis.
Besides, the law of vis viva is plainly violated in the phenomena of
growth, since this is not a reversible process. To explain such actions,—
of which viscosity and friction are examples,—physicists resort to the
consideration of the chance encounters between trillions of molecules,
and it is an admirable scientiﬁc feature of the Darwinian hypothesis
that, in order to account for a similar irreversible operation, that of
growth, it equally resorts to the doctrine of chances in its fortuitous
variations. The attempt of some of Darwin’s followers to drop this feature of the theory is unscientiﬁc. It is also destructive of the theory, for
if any laws of heredity are followed with mathematical exactitude, it
becomes at once evident that the species of animals and plants cannot
have arisen in anything like the manner in which Darwin supposed
them to arise.
Another interesting part of this essay is where the author draws attention to the strong evidence of an enormous direct effect upon animal
and vegetable forms due to the circumambient element. Such considerations strengthen Mr. Clarence King’s suggestion that transmutations
of species have chieﬂy been caused by geological changes of almost
cataclysmic magnitude and suddenness, affecting the chemical constitution of the atmosphere and ocean.
In the essay, or prepared “interview,” on “The Americans,” Spencer
holds, it will be remembered, that we carry the gospel of work too far.

40

Abbot against Royce
12 November 1891

The Nation

To the Editor of the Nation
Sir:
Dr. Francis Ellingwood Abbot makes substantially the following
charges against Prof. Josiah Royce:
(1) That Prof. Royce libelled Dr. Abbot, and that maliciously.
(2) That Prof. Royce used unfair means to stiﬂe Dr. Abbot’s reply.
I propose to consider impartially what the verdict of students of philosophy ought to be regarding these public accusations against one of
the most eminent of their number.
The charge of libel has two speciﬁcations, viz:
(1) That Prof. Royce warned the general public against Dr. Abbot as
a blatant and ignorant pretender in philosophy.
(2) That Prof. Royce accused Dr. Abbot of plagiarizing Hegel at second hand.
From the point of view of propriety of conduct in a student of philosophy, the only adequate excuse for the ﬁrst of these acts would be
that the fact proclaimed was so unmistakable that there could be no two
opinions about it on the part of men qualiﬁed by mature study to pass
judgment on the merits of philosophical writers. In case the act were
not so justiﬁed, the offence would be enormously aggravated if it were
dictated by malice. The ﬁrst question, then, is: Did Prof. Royce, as a
matter of fact, so warn the public against Dr. Abbot? He certainly did,
unequivocally and with full consciousness of what he was about; that is
the unmistakable import of his whole article in the International Journal of Ethics for October, 1890. The next question is whether it is so
plainly true that Dr. Abbot is a blatant and ignorant pretender in philosophy that it is impossible competent men should think otherwise? So
far is that from being the case that philosophers of the highest standing,
such men as Kirchheiss in Germany, Renouvier in France, and Seth in
England, have drawn attention to the remarkable merit of his work. I
am not personally intimate with Dr. Abbot, and am far from being a
245
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partisan of his doctrines, but as an humble student of philosophy,
endeavoring to form my estimations with the eye of truth, I recognize in
him a profound student and a highly original philosopher, some of
whose results are substantive additions to the treasury of thought; and I
believe that the prevalent opinion among competent men would be that
Prof. Royce’s warning is an unwarranted aspersion. Next, what excuse
was there for such conduct, what motive prompted it? Prof. Royce and
Dr. Abbot have their rival ways out of agnosticism. Both start from the
same premises to come in the main (at least, so Royce says) to the same
conclusion. Shall we say, then, that a passer-by cannot loiter near Dr.
Abbot’s shop, attracted by the placard, “THE WAY AND THE TRUTH,”
without Prof. Royce’s rushing out and shouting from across the street
that he can offer the same article at a lower ﬁgure? No; for how far a
spirit of rivalry may have inﬂuenced him no man can know, Prof. Royce
least of all.
Passing to the second speciﬁcation, we ask: Did Prof. Royce accuse
Dr. Abbot of plagiarizing Hegel? No; he only accused him of giving a
maimed version of Hegel’s theory of universals, naïvely supposing it to
be a product of his own brain. That was no libel in the sense now considered. But, says Dr. Abbot, I have stated so clearly the antithesis
between Hegel’s view and mine that Prof. Royce cannot be sincere in
saying they are identical. No matter; the more absurd the accusation,
the less injurious; the less the truth, the less the libel. On this count Dr.
Abbot is entirely in the wrong.
Passing to the second charge, we ask whether Prof. Royce used
unfair means to stiﬂe Dr. Abbot’s reply? The ex-parte evidence indicates that he did contrive that Abbot’s reply should be ﬁrst postponed
(as postponed it was over two numbers of the quarterly), and at last, as
the third quarter was drawing to a close, should be excluded; in which
performances Dr. Adler, the editor-in-chief, does not appear as very
strong in the practical department of ethics. Afterwards Prof. Royce,
through a lawyer, threatened Dr. Abbot with legal proceedings if he
published his proposed reply at all.
All this would be abominable to the last degree in the case of a
philosophical discussion. But then it must not be forgotten that the contention had never had that character. Prof. Royce’s article was written
with the avowed purpose, clearly and openly conveyed, though not by
direct declaration, of ruining Dr. Abbot’s reputation; and what little discussion there was was merely to subserve that purpose, not to ascertain
or prove any truth of philosophy. Thus, it was a brutal, life-and-death
ﬁght from the ﬁrst. Prof. Royce clearly perceived this, for he ends the
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article by saying that he shows no mercy and asks none! That’s ethics.
And his subsequent proceedings make it, in my judgment, as plain as
such a thing can be, that his cruel purpose never left his heart. Dr.
Abbot, on the other hand, stood like a baited bull, bewildered at such
seemingly motiveless hostilities.
It is quite impossible not to suppose that Prof. Royce conceived it
was his duty thus to destroy Dr. Abbot’s reputation, and with that the
happiness of his life. A critic’s stern and sacred duty, and all that!
Besides, it must be remembered that he is a student of ethics; and it is
not to be imagined that a person can study ethics all his life long without acquiring conceptions of right and wrong that the rest of the world
cannot understand.
C. S. PEIRCE.

41

Review of Chambers’s
Pictorial Astronomy
26 November 1891

The Nation

Pictorial Astronomy for General Readers. By George F. Chambers, F.R.A.S. Macmillan & Co. 1891. 16mo, pp. 267.
There is no lack of popular books about astronomy by those who
look upon the subject from the inside, as, Herschel, Secchi, Newcomb,
Langley, Young, Lockyer, Ball. Mr. Chambers is none of these. He is
not a scientiﬁc observer of the stars, nor has he an ordinary astronomer’s acquaintance with celestial mechanics. He is a well-known compiler of astronomical books, useful in their way, but marked by
incompleteness and a want of discrimination. The present little treatise
will serve the purpose of a person who wants some light reading with
pictures touching most of those important topics of astronomy that call
for no mental exertion, about right in most of its statements, and not
seriously unjust in many of its appreciations. To show how simple
everything is here made, we annotate a short passage taken almost at
random. The numerals in parentheses refer to our remarks below:
In calculating the different positions of Mars (1), and comparing his own
observations (2) with those of Tycho Brahe, Kepler was astonished at ﬁnding
numerous apparent irregularities (3) in Mars’s orbit, and still more in its distance from the earth (4). He soon saw (5) that the orbit could not be circular,
and eventually recognized that it must be (6) an ellipse, with the sun occupying
one of the two foci. . . . The path of a planet once traced, the next thing (7) to
determine was what regulated the irregularities observed in its course. Kepler,
having remarked (8) that the velocity of a planet (9) seemed to be greatest
when it was nearest to the sun, and least when it was most remote from the sun,
proceeded to suggest that an imaginary line joining the centre of a planet and
the centre of the sun would pass over equal areas in equal times. . . . He sought
to discover if any relation subsisted between the diameters of the orbits and the
times occupied by the planets in traversing them. After twenty-seven years
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(10) of laborious research (11), he found out that a relationship did subsist, and
thus was able to assert his third law.

(1) Kepler did not set out by calculating places of Mars from its elements, but on the contrary by endeavoring to deduce from the observations the eccentricity of the orbit.
(2) At the time referred to, Kepler is not known to have observed
Mars, and only a very few of his observations were used by him in the
investigation of the motions of that planet.
(3) What incited Kepler to his great work was not ﬁnding irregularities, but a belief that by a method of calculation different from that in
use (based on apparent instead of mean oppositions) known seeming
irregularities could be made to disappear.
(4) The distance from the earth could not be a subject of observation,
and consequently irregularities in this distance could not be detected.
The only thing in the work with which we can connect this belongs to a
later time, after a great part of the work had been done and a corrected
theory of the earth’s motion had been made.
(5) For “soon” read: after ﬁve years of diligent research.
(6) This “must be” conveys no hint of the mode in which the opposite errors of two hypotheses directed Kepler’s suspicions to the ellipse
as the form of the orbit.
(7) Mr. Chambers writes as if Kepler ﬁrst ascertained the form of the
orbit and then introduced the principle of areas. But it was the other
way. He had assumed this principle long before he dreamed of the orbit
not being circular. Indeed, without some such assumption he would not
have had sufﬁcient data to determine the shape of the path, since the
distance of Mars could not be determined except by an intricate procedure seldom applicable. Indeed, except for movements in latitude too
slight to prove much, all that is observed is variable movements in longitude.
(8) This remark was of course one of the earliest generalizations
concerning planetary motion.
(9) A superior planet is meant.
(10) The discovery was made 1618, May 8. Twenty-seven years
before, Kepler had not taken up the pursuit of astronomy.
(11) Although he had puzzled long over the ﬁgures before he happened to light on the true relation, there was nothing to be called systematic research, nothing comparable for an instant with the work upon
Mars.
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In short, the author correctly states Kepler’s laws; but as to how he
came by them (further than that two were from studies of the motions
of Mars) he seems to have not the slightest idea. To show that the passage is not exceptional, as this comes from p. 10, we will see what we
can ﬁnd on the tenth page from the end. We ﬁnd this:
His [Ptolemy’s] great work was the celebrated Megavlh suvntaxi~, better
known by its Arabian designation of The Almagest. This work contains,
amongst other things, a review of the labors of Hipparchus; a description of the
heavens, including the Milky Way; a catalogue of stars; sundry arguments
against the motion of the earth, and notes on the length of the year.

Even the title is wrongly given, and the description of the contents is
as if one should explain that the Bible is a work containing among other
things a discussion of the age of Moses, a description of Solomon’s
temple, a list of commandments, sundry exhortations against sloth, and
the memoirs of Paul of Tarsus.
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[Lesson in Necessary Reasoning]
c. 1891

Houghton Library

What is reasoning? A question is asked. If it can be satisfactorily settled by direct observation, no reasoning is called for. If you want to
know whether the other side of this sheet of paper is blue or not, you
will naturally turn it over and look, and that will be better than all the
reasoning in the world, if your eyes are normal. But when the question
asked cannot ﬁnd a direct answer from observation, we try to observe
something else which will be a sign of the truth of the matter inquired
into. When we are led to believe something because of something else
which we have ascertained, we reason, and are said to infer the former
fact from the latter. The fact belief in which leads to another belief is
called the premise. The fact belief in which results is called the conclusion. Most frequently, several premises concur to produce a conclusion.
Reasoning is of two kinds, necessary and probable. Probable reasoning is the more difﬁcult and on the whole the more important. The
principles of it can only be understood after those of necessary reasoning have been mastered.
Necessary reasoning is where we are led to believe the conclusion
must be true provided the premises are true. When I say must be, I mean
that among all the states of things which we can talk about consistently,
there is not one in which the premises would be true without the conclusion being true also. I need not say what I mean by “consistently,”
because nobody would ask a question if they had no idea that one
answer belonged properly to it, exclusively of all others.
Besides, my present purpose is not to be led into metaphysics, but to
come to elementary ideas about reasoning.
A few simple signs will render the subject inﬁnitely more clear. I do
not mean to recommend their application to ordinary reasoning. That
would be getting an elephant to pick up a pin. But in the study of reasoning itself (as well as, afterwards, for the management of very intricate premises) the signs I am about to introduce to your notice will be
of the very greatest service.
251
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We will use the letters of the alphabet to signify any statements, or
as we say in logic, any propositions. Thus, a may mean that the sun
rises in the east; b that seven planets were supposed to be known by the
ancients, namely, the Sun, the Moon, Mercury, Venus, Mars, Jupiter,
and Saturn, and that subsequently it was discovered that the Sun is not a
planet, while the Earth is a planet, that the Moon is not a primary
planet, that there are two other great planets Uranus and Neptune, and
several hundred small ones, that Mars has two satellites, Jupiter four,
Saturn eight, Uranus four, and Neptune one. All this may be regarded as
one proposition. In fact we might suppose c to mean all that omniscience knows, d to mean that the moon is made of green cheese, e that
the earth is in the form of a three cornered cube, f that 666 denotes the
person whom all the world are agreed it denotes, g that Old Probabilities never committed an error. All this is merely to convey the idea that
there is no limit to the variety of statements that single letters may be
used to mean.
Every proposition may be denied; and the statement that it is false is
another proposition. We shall draw a line over a proposition to indicate
the denial of it. Thus, if a means the sun shines, a¯ shall mean the sun
does not shine. In logical phrase, a¯ is said to be the contradictory of a.
The contradictory of the contradictory is the original proposition.
We may write this in the form
a¯  a.
We have to consider the nature of the relation between a premise and
a conclusion from it. If we assert the conclusion follows necessarily,
then we are talking not merely about the actual state of things but about
all possible states of things. But if we only say that if the premise is true
the conclusion is true, restricting our meaning to the actual fact, then
we state what is only falsiﬁed in case the premise is true and the conclusion false. Let P mean the drawer of a certain note fails, and let C mean
the acceptor pays the note. Then, suppose I say if the drawer fails, the
acceptor pays, or if P then C. I here state what is false only in case the
drawer fails and yet the acceptor does not pay. If the drawer does not
fail, I escape all error, for I said nothing about that case. If the acceptor
pays, that is all and more than all I positively asserted. In short, I merely
say, either the drawer will not fail or else the acceptor will pay. Let us
write this
P R C.
Here P is called the antecedent and C the consequent. This is true in
case the antecedent is false, be the consequent true or not. It is true in
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case the consequent is true, be the antecedent true or not. It is false only
if antecedent be true and consequent false. This is so because this proposition is understood to relate only to the actual state of things. In that it
differs from most hypothetical propositions.
This must be fully understood. An ordinary hypothetical proposition, as propositions containing an antecedent condition and a consequent result are called, relates to what would occur in states of things
not all coincident with the existing state of things. Suppose I say “If I
were to upset the inkstand the table cloth would be injured.” This means
that of all the different courses of events that might occur, the disposition of things in the room being what it is, every one is one in which
either the inkstand is not upset or the tablecloth is spoiled. But the propositions we are now considering are materially simpler, and subject to
quite different logical conditions, because we only consider a single
state of things or course of events. The student is therefore warned
against applying any of the results of this lesson practically until more
has been learned.
The denial of P R C, or ¯ P R C, will mean “the drawer fails and yet
the acceptor fails to pay.” We can write this P R
¯ C, conﬁning the denying line to the sign of consequence.
Taking into account denials of P and C, there are 8 different complex propositions to be made from these two. They are as follows:—
PRC
P
¯ RC
¯
PRC
P
¯ R C¯
PR
¯ C

¯ R
P
¯ C
PR
¯ C¯
P
¯ R
¯ C¯

If the drawer fails the acceptor pays.
If the drawer does not fail the acceptor pays.
If the drawer fails the acceptor does not pay.
If the drawer does not fail the acceptor does not pay.
The drawer fails, yet the acceptor does not pay.
The drawer does not fail, yet the acceptor does not pay.
The drawer fails yet the acceptor pays.
The drawer does not fail yet the acceptor pays.

¯ R C¯ is simply P R C with P and C interchanged,
We notice that P
or
(P
¯ R C¯ )  C R P.
¯ is simply P¯ R C with P and C interchanged, or
So, P R C
(P R C
¯ )  (C R P¯ )
or

¯ R C )  (C¯ R P ).
(P
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¯P
¯ R C¯  ¯ C R P
¯P R C
¯  ¯C R P¯
¯ ¯ P R C  ¯ ¯C R P.

Let J mean “Justice is done.” Then,
J R (P R C )
will mean if justice is done, then if the drawer fails the acceptor pays.
This is of course very different from
(J R P ) R C
or if in case justice is done the drawer fails then the acceptor pays. For
J R (P R C )
is true if justice is not done or if the drawer does not fail or if the acceptor pays, and is false only if justice is done and the drawer fails and yet
the acceptor does not pay. While
(J R P ) R C
is true only if justice is done while yet the drawer does not fail or if the
acceptor pays and is false if justice is not done and the acceptor does
not pay as well as if justice is done and the drawer fails and yet the
acceptor does not pay.
EXERCISE
1. State in precisely what cases the proposition P R C
¯ is true and in
¯ .
what false, and show that these are the same as with C R P
¯ R C and C¯ R P.
2. Do the same with P
3. State and prove whether J R (P R C ) and P R (J R C ) are
equivalent.
4. State and prove whether (J R P ) R C and (J R C ) R P are
equivalent.
5. Whether J R
¯ (P R C ) and P R
¯ (J R C ) are equivalent.
6. Whether (P R
¯ C) R
¯ ¯ J and (J R
¯ C) R
¯ P¯ are equivalent.
7. Draw up a scheme of all the equivalences between propositions
containing J, P, and C in different orders. Make it as symmetrical as
possible.
8. In what case will one of the following be true and the other false?
J R (P R
¯ C ) and (J R P ) R
¯ C.
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9. Same for the following
JR
¯ (P R C ) and (J R
¯ P¯ ) R C.
10. Write down all the propositions equivalent to
(A R
¯ B ) R (C R D )
and to

(A R
¯ B) R
¯ (C R D ).

The rules for using the sign R are so difﬁcult, that we discard the
use of it entirely. In place of it we use the signs of logical addition and
multiplication. The logical sum of two propositions is that proposition
which is true if either of those two are true and false only if both are
false. If A and B are the two propositions, their logical sum is written
¯ R B.
A  B. It is equivalent to A
If A is false and B is false, A  B is false.
If A is false and B is true, A  B is true.
If A is true and B is false, A  B is true.
If A is true and B is true, A  B is true.
Suppose A signiﬁes “the earth moves round the sun,” and B “the sun
moves round the earth”; then A  B signiﬁes “either the earth moves
round the sun, or the sun moves round the earth.”
The logical product of two propositions is that proposition which is
false if either be false and is true only if both be true. The logical product of A and B is written AB. It is equivalent to A R
¯ B¯ .
If A is false and B is false, AB is false.
If A is false and B is true, AB is false.
If A is true and B is false, AB is false.
If A is true and B is true, AB is true.
If A and B have the signiﬁcations given above, AB means “the earth
moves round the sun, and the sun round the earth.” The sign  means
that the propositions to the right and left of it are either both true or both
false.
EXERCISE
Prove from the above deﬁnitions that the following formulae hold
good, whatever be the special signiﬁcations of X, Y, and Z.
(1) X  X

(2) If X  Y, then Y  X

(3) If X  Y and Y  Z then Z  X

(4) X  X  X
(6) If XY, then X  Y

(5) XX  X
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(7) X  Y  Y  X
(8) XY  YX
[These two are called the commutative principles of addition and multiplication.]
(9) (X  Y )  Z  X  (Y  Z )
(10) (XY )Z  X(YZ )
[These two are called the associative principles of addition and multiplication.]
(11) If (X  Y )Z, then X  (YZ )
EXERCISE
Prove from the above formulae alone, without the use of the deﬁnitions, the following:
(x  y )  z  (x  z )  (y  z )
(xy )z  (xz )(yz )
(x  y )z  (xz )  (yz )
(xy )  z  (x  z )(y  z )
[These formulae are called distribution formulae.]
(y  z )(z  y )  y  z
(x  y )(y  z )(z  x )  xy  yz  zx
(w  x )(x  y )(y  z )(z  w )  wy  xz
(v  w )(w  x )(x  y )(y  z )(z  v )
 vwy  wxz  xyv  yzw  zvx
(u  v )(v  w )(w  x )(x  y )(y  z )(z  u )  uwy  vxz
(t  u )(u  v )(v  w )(w  x )(x  y )(y  z )(z  t )
 tuwy  uvxz  vwyt  wxzu  xytv  yzuw  ztvx
(s  t )(t  u )(u  v )(v  w )(w  x )(x  y )(y  z )(z  s )
 suwy  tvxz
(w  x )(y  z )(w  y )(x  z )(w  z )(x  y )
 wxy  wxz  wyz  xyz
(u  v )(u  w )(u  x )(u  y )(v  z )(w  z )(x  z )(y  z )
 uz  vwxy
(u  v  w )(z  y  x )(u  w  x )(z  y  v )
(u  x  y )(z  v  w )(u  y  v )(z  w  x )
 uz  vx  yw
(s  v )(w  z )(s  t )(y  z )(s  x )(u  z )(u  v )
(w  x )(v  y )(t  w )(t  u )(x  y )  suwy  tvxz
(s  t  u  v )(w  x  y  z )(s  t  w  x )
(u  v  y  z )(s  v  x  y )(t  u  w  z )
 sz  ty  ux  vw
(w  x )(w  y )(w  z )(x  y )(x  z )(y  z )
 wxy  wxz  wyz  xyz
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(v  w )(v  x )(v  y )(v  z )(w  x )(w  y )
(w  z )(x  y )(x  z )(y  z )
 vwxy  vwxz  vwyz  vxyz  wxyz
(v  w  x )(w  x  y )(x  y  z )(y  z  v )(z  v  w )
 vx  wy  xz  yv  zw
(u  v  w )(v  w  x )(w  x  y )(x  y  z )
(y  z  u )(z  u  v )  ux  vy  wz
(u  x )(v  y )(w  z )(u  w )(v  x )(w  y )(x  z )(y  u )
(z  v )  uvwx  vwxy  wxyz  xyzu  yzuv  zuvw
(a  b )(b  c )(c  d )(d  e )(e  a )(a  h )(b  j )(c  l )
(d  n )(e  f )(f  g )(g  h )(h  i )(i  j )(j  k )
(k  l )(l  m )(m  n )(n  o )(o  f )(g  q )(i  r )
(k  s )(m  t )(o  p )(p  q )(q  r )(r  s )(s  t )(t  p )
 acdfhjkmoqrt  bcefhikmnpqs  abdfgiklnprt
 acegijlnoqst  bdeghjlmoprs
(a  b  c  d  e )(a  b  h  i  j )(a  e  f  g  h )
(b  c  j  k  l )(c  d  l  m  n )(d  e  f  n  o )
(f  g  o  p  q )(g  h  i  q  r )(i  j  k  r  s )
(k  l  m  s  t )(m  n  o  p  t )(p  q  r  s  t )
 (a  c  g  m  p )(a  d  i  m  s )
(a  f  j  p  s )(b  d  i  o  q )
(b  e  k  o  t )(b  h  l  q  t )
(c  e  a  k  r )(c  j  n  p  r )
(d  f  l  q  s )(e  h  n  r  t )
(g  i  k  m  o )(f  h  j  l  n )
 alor  aknq  bfmr  bgns  cfit
 chos  dgjt  dhkp  eilp  ejmq
(a  b )(a  c )(a  d )(a  e )(a  f )(b  c )(c  d )(d  e )(e  f )
(f  b )(b  h )(h  c )(c  i )(i  d )(d  j )(j  e )(e  k )
(k  f )(f  g )(g  b )(g  l )(h  l )(i  l )(j  l )(k  l )
 bcdefghijk  acdefghikl  abdefghijl
 abcefhijkl  abcdfgijkl  abcdeghjkl
(a  b  c )(a  c  d )(a  d  e )(a  e  f )(a  f  b )
(b  c  h )(c  d  i )(d  e  j )(e  f  k )(f  b  g )
(b  g  h )(c  h  i )(d  i  j )(e  j  k )(f  k  g )
(g  h  l )(h  i  l )(i  j  l )(j  k  l )(k  g  l )
 abdhik  abegik  acegij  acfghi  adfhjk  aghijk
 bcdefl  bcegil  bdekil  bdfhkl  cdfhjl  cefgjl
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The Great Men of History
January 1892

Houghton Library

The following list of men who produce upon us the impression of
greatness has been drawn up with great care. Of course, different students would make somewhat different lists; but in the main they would
agree. A few names have been added in brackets which, though they are
not exactly great, are very extraordinary.
Abelard. 1079–1142.
Logician.
Aeschylus. B.C. 525–456.
Tragic poet.
Alcibiades. B.C. 450–404.
Politician.
Alexander the Great. B.C. 356–323.
Conqueror of the World.
Alfred the Great. 849–941.
King of England.
Apelles. B.C. 325.
Painter.
Apollonius of Perga. B.C. 250.
Geometer.
Aquinas. 1224–1274.
Theologian.
Archimedes. B.C. 287–212.
Mathematician.
[Aretino]. 1492–1557.
Satirist.
Aristotle. B.C. 384–322.
Philosopher.
Arkwright. 1732–1792.
Inventor of the spinning-jenny.
Philip van Artevelde. 1340–1382.
Patriot.

Athanasius. 296–376.
Theologian.
Attila. 434–453.
Scourge of God.
St. Augustine. 354–430.
Theologian.
Augustus Caesar. B.C.63–A.D.14.
Emperor.
Marcus Aurelius. 121–180.
Emperor and moralist.
Sebastian Bach. 1685–1750.
Musician.
Francis Bacon. 1561–1626.
Philosopher.
Roger Bacon. 1214–1292.
Philosopher.
Carl Ernst von Baer. 1792–1876.
Naturalist.
Honoré de Balzac. 1799–1850.
Novelist.
Barneveldt. 1549–1619.
Statesman.
[Chevalier Bayard]. 1476–1524.
Le chevalier sans peur et sans
reproche.
Thomas à Becket. 1117–1170.
Statesman and ecclesiastic.
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Opening page (R 1120:102) of Peirce’s “The Great Men of History.” The list, compiled from data gathered in the mid-1880s, was drawn during the winter of 1891–92,
when Peirce worked on a proposal for a lecture series on “Comparative Biography of
Great Men” for Augustus Lowell. Peirce revisited the list when writing his Nation
reviews of Comte’s Positivist Calendar (sel. 44) and Lombroso’s Man of Genius (sel.
47), as shown by the added marginalia. (By permission of the Houghton Library, Harvard University.)
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Beethoven. 1770–1827.
Musician.
Belisarius. 505–565.
Soldier.
Bellini. 1430–1516.
Painter.
Jeremy Bentham. 1748–1832.
Philosopher.
Bentley. 1662–1742.
Philologist.
Bishop Berkeley. 1684–1753.
Philosopher.
St. Bernard. 1091–1153.
Theologian.
Jacob Bernoulli. 1656–1705.
Mathematician.
John Bernoulli. 1667–1748.
Mathematician.
Berzelius. 1779–1848.
Chemist.
Bichat. 1771–1802.
Naturalist.
Bismarck. 1813– .
Statesman.
Boccaccio. 1313–1375.
Novelist.
Bolivar. 1783–1830.
Statesman.
Bopp. 1791–1867.
Philologist.
St. Charles Borromeo. 1538–1584.
Theologian and saint.
Bossuet. 1627–1704.
Theologian and literateur.
Boyle. 1626–1691.
Physicist.
Tycho Brahe. 1546–1601.
Astronomer.
Robert Browning. 1812–1890.
Poet.
[Jordano Bruno]. 1550–1600.
Philosopher.
Gautama Buddha. B.C. 607–542.
Founder of a religion.

Burns. 1759–1796.
Poet.
Byron. 1788–1824.
Poet.
Julius Caesar. B.C. 100–44.
Statesman and general.
Calderon. 1601–1687.
Dramatist.
Calvin. 1509–1564.
Theologian.
Camoens. 1517–1579.
Poet.
Canova. 1757–1822.
Sculptor.
Carlyle. 1795–1881.
Historian.
[Casanova]. 1725–1803.
Adventurer.
[Catherine II]. 1729–1796.
Empress.
Cauchy. 1789–1857.
Algebrist.
Cavour. 1809–1861.
Statesman.
Cellini. 1507–1570.
Goldsmith.
Cervantes. 1547–1616.
Novelist.
Champollion. 1790–1832.
Linguist.
Charlemagne. 742–814.
Emperor.
Charles Martel. 694–741.
King.
Charles V. 1500–1558.
Emperor.
Charles XII. 1682–1718.
King.
Chasles. 1793–1880.
Geometer.
[Chatterton]. 1752–1770.
Poet.
Chaucer. 1328–1400.
Poet.
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Chopin. 1810–1849.
Musician.
Chrysostom. 347–407.
Theologian.
Cicero. B.C. 106–43.
Statesman and philosopher.
The Cid. 1026–1099.
Soldier.
Claude Lorraine. 1600–1682.
Painter.
[Cleopatra]. B.C. 69–30.
Queen.
Clive. 1725–1774. Soldier.
Christopher Columbus.
1446–1506. Sailor.
Auguste Comte. 1795–1857.
Philosopher.
Confucius. B.C. 551–479.
Philosopher.
Constantine the Great. 274–337.
Emperor.
Copernicus. 1473–1543.
Astronomer.
[Charlotte Corday]. 1768–1793.
Assassin.
Cortez. 1485–1554.
Soldier.
[Admirable Crichton].
1560–1583.
Oliver Cromwell. 1599–1658.
Statesman.
Cuvier. 1769–1832.
Naturalist.
Cyrus the Great. B.C. 559–529.
King.
Dante. 1265–1321.
Poet.
Jeanne Darc. 1412–1431.
Soldier.
Darwin. 1809–1882.
Naturalist.
King David. B.C. 1074–1001.
King.
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Sir Humphrey Davy. 1778–1829.
Chemist.
Democritus. B.C. 460–357.
Philosopher.
Descartes. 1596–1650.
Philosopher and mathematician.
[Deschappelles]. 1780–1847.
Whist and chess player.
De Witt. 1625–1672.
Statesman.
Dickens. 1812–1870.
Novelist.
Diderot. 1713–1784.
Literateur.
Diez. 1794–1876.
Philologist.
Dryden. 1631–1701.
Poet and literateur.
Alexandre Dumas. 1802–1870.
Novelist.
Albrecht Dürer. 1471–1528.
Painter.
George Eliot. 1819–1880.
Novelist.
Queen Elizabeth. 1533–1603.
Queen.
Emerson. 1803–1882.
Philosopher.
Epicurus. B.C. 342–270.
Philosopher.
Erasmus. 1467–1536.
Literateur.
Euclid. B.C. 323–283.
Geometer.
Euler. 1707–1783.
Mathematician.
Euripides. B.C. 480–407.
Dramatist.
Faraday. 1794–1867.
Physicist.
Fermat. 1601–1665.
Arithmetician.
Fichte. 1762–1814.
Philosopher.
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Fielding. 1707–1754.
Novelist.
Franklin. 1706–1790.
Statesman and physicist.
Frederick the Great. 1712–1786.
Soldier and King.
Fresnel. 1788–1827.
Physicist.
Froissart. 1337–1410.
Historian.
Galen. 131–200.
Medical man.
Galileo. 1564–1642.
Physicist.
Garibaldi. 1807–1882.
Soldier and patriot.
Garrick. 1716–1779.
Actor.
W. L. Garrison. 1804–1879.
Philanthropist.
Gauss. 1777–1855.
Mathematician.
William Gilbert. 1540–1603.
Physicist.
Gladstone. 1809– .
Statesman.
Gluck. 1714–1787.
Musician.
Goethe. 1749–1832.
Poet.
[Genl Gordon]. 1833–1885.
Gregory the Great. 540–604.
Statesman.
Jacob Grimm. 1785–1863.
Philologist.
Grotius. 1583–1645.
Jurist.
Gustavus Adolphus. 1594–1632.
King.
Händel. 1684–1759.
Musician.
Haller. 1708–1777.
Naturalist.

Sir W. Rowan Hamilton.
1805–1865. Mathematician.
Hampden. 1594–1643.
Politician.
Hannibal. B.C. 247–183.
Soldier.
Harvey. 1578–1657.
Physiologist.
Warren Hastings. 1732–1818.
Statesman.
Hawthorne. 1804–1864.
Novelist.
Haydn. 1732–1809.
Musician.
Hegel. 1770–1831.
Philosopher.
Helmholtz. 1821– .
Physicist and physiologist.
Henri IV. 1553–1610.
King of France.
Henry V. 1387–1422.
King of England.
Herodotus. B.C. 484–406.
Historian.
Sir William Herschel. 1738–1822.
Astronomer.
Hipparchus. B.C. 160.
Astronomer.
Hippocrates. B.C. 460.
Medical Man.
Holbein. 1497–1543.
Painter.
Homer. B.C. 960.
Poet.
Horace. B.C. 65–8.
Poet.
Howard. 1726–1790.
Philanthropist.
Huber. 1750–1830.
Naturalist.
Victor Hugo. 1802–1885.
Poet.
Alexander von Humboldt.
1769–1859. Naturalist.
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Hume. 1711–1776.
Philosopher.
John Hunter. 1728–1793.
Physiologist.
Huss. 1373–1415.
Theologian.
Huygens. 1629–1695.
Mathematician.
Isaiah. B.C. 700.
Theologian.
K. G. J. Jacobi. 1804–1851.
Mathematician.
Jacquard. 1752–1834.
Inventor.
Jenghiz Khan. 1164–1227.
Emperor.
Jenner. 1749–1823.
Medical man.
Jesus.
[Dr. Johnson]. 1709–1784.
Lexicographer.
Sir W. Jones. 1746–1794.
Philologist.
Julian the Apostate. 331–363.
Statesman and Emperor.
Kant. 1724–1804.
Philosopher.
Keats. 1795–1821.
Poet.
Thomas à Kempis. 1380–1471.
Theologian.
Kepler. 1571–1630.
Astronomer.
John Knox. 1505–1572.
Theologian.
Lagrange. 1736–1813.
Mathematician.
Lanfranc. 1005–1089.
Theologian.
Laplace. 1749–1827.
Mathematician.
[Lavater]. 1741–1801.
Physiognomist.
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Lavoisier. 1743–1794.
Chemist.
Leibniz. 1646–1716.
Philosopher.
Leonardo da Vinci. 1452–1519.
Painter.
Leonidas. B.C. 480.
Soldier.
Lessing. 1729–1781.
Literateur.
Abraham Lincoln. 1809–1865.
Statesman.
Linnaeus. 1707–1778.
Naturalist.
Locke. 1632–1704.
Philosopher.
Louis XIV. 1638–1715.
King and statesman.
Loyola. 1491–1556.
Theologian.
Luther. 1483–1546.
Theologian.
Machiavelli. 1469–1527.
Statesman.
Mahomet. 571–632.
Founder of a religion.
Marlborough. 1650–1722.
Soldier.
Clerk Maxwell. 1831–1879.
Physicist.
Mazarin. 1602–1661.
Statesman.
Lorenzo de Medici. 1448–1492.
Statesman.
Mencius. B.C. 372–289.
Philosopher.
Mendelssohn. 1809–1847.
Musician.
Michelangelo. 1474–1564.
Painter and sculptor.
James Mill. 1773–1836.
Philosopher.
John Stuart Mill. 1806–1873.
Philosopher.
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Jean-François Millet. 1814–1875.
Painter.
Milton. 1608–1674.
Poet.
Mirabeau. 1749–1791.
Statesman.
Molière. 1622–1673.
Dramatist.
Moltke. 1800–1891.
Soldier.
Monge. 1746–1818.
Mathematician.
Montaigne. 1533–1592.
Literateur.
Montesquieu. 1689–1755.
Jurist.
[Paul Morphy]. 1837–1884.
Chessplayer.
Moses. B.C. 1571–1451.
Statesman and theologian.
Mozart. 1756–1791.
Musician.
Joannes Müller. 1801–1858.
Physiologist.
Napoléon Bonaparte. 1769–1821.
Soldier and statesman.
Admiral Nelson. 1758–1805.
Sailor.
Sir Isaac Newton. 1642–1727.
Mathematician and physicist.
Niebuhr. 1776–1831.
Historian.
[Ninon de l’Enclos]. 1616–1706.
Ockham. 1280–1347.
Philosopher.
Omar I. 581–644.
Caliph.
Origen. 184–253.
Theologian.
Oxenstierna. 1583–1654.
Statesman.
[Paganini]. 1784–1840.
Musician.

Palestrina. 1524–1594.
Musician.
Palissy the Potter. 1510–1590.
[Paracelsus]. 1493–1541.
Chemist.
Pascal. 1623–1662.
Mathematician and theologian.
Pasteur. 1822– .
Physiologist.
St. Paul. –64.
Theologian.
Pericles. B.C. 499–429.
Statesman.
Peter the Hermit. 1050–1115.
Theologian.
Peter the Great. 1672–1725.
Emperor.
Petrarch. 1304–1374.
Poet.
Phidias. B.C. 498–432.
Sculptor.
Philip of Macedon.
B.C. 382–336. King.
Pindar. B.C. 522–422.
Poet.
William Pitt. 1759–1806.
Statesman.
Plato. B.C. 429–347.
Philosopher.
Praxiteles. B.C. 364.
Sculptor.
Priestley. 1733–1804.
Physicist.
nd
Claudius Ptolemy. 2 Century.
Astronomer and geographer.
Pythagoras. B.C. 569–470.
Philosopher.
Rabelais. 1495–1553.
Humorist.
Rachel. 1821–1858.
Actress.
Racine. 1639–1699.
Dramatist.

43. Great Men of History, 1892

Raleigh. 1552–1618.
Sailor.
Raphael. 1483–1520.
Painter.
Rembrandt. 1608–1669.
Painter.
Ricardo. 1772–1823.
Economist.
Richelieu. 1585–1642.
Statesman.
Jean Paul Richter. 1763–1825.
Literateur.
Rienzi. 1313–1354.
Statesman and orator.
Madame Roland. 1754–1793.
Politician.
Jean Jacques Rousseau.
1712–1778. Philosopher.
Rubens. 1577–1640.
Painter.
Count Rumford. 1753–1814.
Physicist and statesman.
SaaJdi. 1184–1292.
Poet.
Saladin. 1137–1192.
Sultan.
Savonarola. 1452–1498.
Theologian and statesman.
Marshall Saxe. 1696–1750.
Soldier.
Schiller. 1759–1805.
Poet and literateur.
Schopenhauer. 1788–1860.
Philosopher.
Scipio Africanus. B.C. 235–184.
Soldier.
Sir Walter Scott. 1771–1832.
Novelist and poet.
Duns Scotus. 1265–1308.
Philosopher.
Shakespeare. 1564–1616.
Dramatist.
Shelley. 1792–1822.
Poet.
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General Sherman. 1820–1891.
Soldier.
Mrs. Siddons. 1755–1831.
Actress.
Sixtus V. 1521–1590.
Pope.
Adam Smith. 1723–1790.
Economist.
Sobieski. 1629–1696.
Soldier and King.
Socrates. B.C. 468–399.
Philosopher.
Solomon. B.C. 1033–975.
King and philosopher.
Sophocles. B.C. 495–406.
Dramatist.
Spenser. 1552–1599.
Poet.
Spinoza. 1632–1677.
Philosopher.
[H. M. Stanley]. 1841– .
Jacob Steiner. 1796–1863.
Geometer.
Stephenson. 1781–1848.
Inventor and engineer.
Sully. 1560–1641.
Statesman.
Swedenborg. 1688–1772.
Theologian.
Swift. 1667–1745.
Humorist.
Sydenham. 1624–1689.
Medical man.
Talleyrand. 1754–1838.
Statesman.
Talma. 1763–1826.
Actor.
Tennyson. 1809– .
Poet.
Thales. B.C. 636–546.
Philosopher and astronomer.
Themistocles. B.C. 514–449.
Soldier and statesman.
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Theodosius the Great. 346–395.
Emperor.
Thucydides. B.C. 471–402.
Historian.
Timour. 1336–1405.
Sovereign.
th
Tintoretto. 16 Century.
Painter.
Titian. 1477–1576.
Painter.
Toussaint. 1743–1803.
Soldier.
Turenne. 1611–1675.
Soldier.
Vauban. 1633–1707.
Soldier.
Lope de Vega. 1562–1635.
Poet.
Velasquez. 1599–1660.
Painter.
Vesalius. 1514–1564.
Anatomist.
[Vidocq]. 1775–1850.
Detective.
Virgil. B.C. 70–19.
Poet.
Voltaire. 1694–1778.
Literateur.
Wagner. 1813–1883.
Musician.
Wallace. 1270–1305.
Soldier.

Washington. 1732–1799.
Soldier and statesman.
Watt. 1736–1819.
Inventor.
Daniel Webster. 1782–1852.
Statesman.
Wellington. 1769–1852.
Soldier.
Wesley. 1703–1791.
Theologian.
Wiclif. 1324–1387.
Theologian.
William the Conqueror.
1027–1087. King.
William of Orange. 1533–1584.
Statesman.
Wordsworth. 1770–1850.
Poet.
Xavier. 1506–1552.
Theologian.
[Brigham Young]. 1801–1877.
Theologian and statesman.
Dr. Thomas Young. 1773–1829.
Physicist.
Zeno, the Sceptic. B.C. 500.
Philosopher.
[Zenobia]. –273.
Queen.
Zoroaster.
Religionist.
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The Comtist Calendar
21 January 1892

The Nation

The New Calendar of Great Men: Biographies of the 558 Worthies of all ages and countries in the Positivist Calendar of
Auguste Comte. Edited by Frederic Harrison. Macmillan. 1892.
That the contemplation of the lives and characters of great men is a
salutary and invigorating spiritual exercise has always been admitted
and often proved. But it is so only on condition that the heroes are
apprehended in all their living reality and passion; and, unfortunately,
biography is infested with pious frauds. Washed-out accounts of Washington and Franklin have done incalculable injury to American characters. Such portraits had their origin in that deep faith in mendacity, as
the only thing to be trusted to excite a desire to be good and to keep
society straight—a sacred duty, too, to the dead—which was pervading
and powerful in this country up to thirty years ago; and, thus engendered from the spirit of lies, how could these biographies bear living
seeds of anything but hypocrisy and sordidness? Auguste Comte’s calendar is a more systematic and resolute endeavor to belie the facts, not
of this or that man’s existence, but of biography in the wholesale. A list
of Worthies which excludes Napoleon while admitting Haroun-alRaschid, as if there were a single littleness of the former which was not
still littler in the latter, or a single spark of greatness in the latter which
was not a ﬁery blaze in the former, is plainly animated by some ulterior
purpose; and a portraiture of man’s development, as this calendar professes to be, that is arranged in thirteen equal divisions, each of these
subdivided into four equal parts, and each of these again into seven others, of which six are equal and the seventh superior in every case, is no
transcript from nature, but a fanciful invention.
Among Comte’s contemptible traits, none more marks his smallness
than this calendar—not the drawing of it up, for that might pass for a
rational pastime, but the failure to inspire his disciples with manhood
enough to cast it aside. Auguste Comte was as utterly wanting in admiration and sympathy for great men as he was for his neighbors. He
267
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thought of them, not as concrete souls, but only as factors in the
advancement of the human race, abstractly considered. What are his
thirteen greatest men? Mere ﬁgureheads: Moses, Homer, Aristotle,
Archimedes, Cæsar, St. Paul, Charlemagne, Dante, Gutenberg, Shakespeare, Descartes, Frederick the Great, and Bichat. Gutenberg! What did
Comte know or care about Gutenberg as a man? But he is not thinking
of the men themselves. Where is Jesus? Not among these 13; nor
among the 52 of the second rank; nor yet among the 312 of the third
rank; nor even among the 181 of the fourth rank—not there at all! Buddha, Confucius, and Mahomet—the gentle Mahomet!—are in the second rank; Zoroaster, Manco Capac, Menu, Sesostris in the third. Jesus
is omitted because he does not represent the sentiments which it is
Comte’s purpose to inculcate. Most persons, asked to name a baker’s
dozen of the greatest names of all time, would choose twelve of them
from among Alexander, Buddha, Cæsar, Charlemagne, Dante, Homer,
Jesus, Mahomet, Michelangelo, Moses, Napoleon, Newton, Pythagoras, Shakespeare, and Socrates; but only half of Comte’s list is drawn
from these. Those great leaders of armies and rulers of peoples, Attila,
Belisarius, Charles XII, Clive, Cortez, Queen Elizabeth, Genghis Khan,
Julian, Marlborough, Napoleon, Omar I, Peter the Great, Pitt, Timour,
Turenne, Wallace, Wellington, William the Conqueror, are not recognized as great men at all. Godfrey de Bouillon goes in as a stanch Catholic. Comte held everything like Protestantism in detestation; we search
his list in vain for the names of Calvin, Hus, Knox, Luther, Savonarola,
Swedenborg, Wesley, Wiclif. These he excluded as mere destroyers,
thus betraying a very false notion of the process of mental development, in which destruction plays an essential part—there was no other
good in Comte himself. He took little stock in doctors, and did not
know John Hunter, Jenner, Sydenham, nor Vesalius.
Some great names in science, too, are omitted, as Gilbert, Herschel,
Rumford; and perhaps not a single scholar is named as such. Yet mediocrities like Vaucanson and Montgolﬁer appear in the second rank! And
this in the year of our Lord 1849, with the mechanical theory of heat in
the air! Of course, Sadi Carnot, Galois, Abel, are not to be dreamt of.
Queer notions of philosophy ﬁnd places for the stupid Albertus Magnus, the superﬁcial John of Salisbury, the crazy Raymond Lully, the
empty Ramus, the emotionalist Bonaventura, the unsound Hobbes, the
insigniﬁcant Cusa, Campanella, Vauvenargues, Duclos, and others
equally destitute of all claim to greatness, while such important thinkers as Epicurus, Abelard, Duns Scotus, Ockham, Berkeley, Rousseau,
Bentham, James Mill, pass unnoticed. Comte was too small a mathematician to appreciate Cauchy, Fresnel, Gauss, Laplace, or even
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Ricardo. Fermat, who as a reasoner cannot possibly be placed lower
than second in the whole history of mind, for he invented a form of
inference absolutely novel, and, besides, discovered the mode of reasoning of the differential calculus, all but its notation—this man is
admitted to the list, but only in the lowest rank, as second to a secondrate mathematician, John Wallis.
But this is only an example of how little the utilitarian world cares
for reasoners. Reasoners are of no use, for the most part, except to posterity—and unborn posterity rouses but a mild interest. The calls of a
bread-and-butter profession prevented Fermat from accomplishing
much. He could do little but jot down on margins of books and on stray
leaves surprising propositions about numbers without demonstrations,
destined to puzzle his ablest successors for over two hundred years.
One of his theorems is still under investigation. Nevertheless, Comte, a
professed mathematician, wearily assigns to Fermat bare standingroom among his assemblage of Worthies. So it was with Jacob Steiner,
another most wonderful reasoner, with little question the greatest of all
geometers, though not in Comte’s list. Extreme poverty quite prevented
the publication of the greater part of his discoveries, which have thus
been lost; and those that were published had to be published without
demonstrations. Thus they remained a dead wall for geometry during
thirty-six years. It was the same, in a measure, with the remarkable reasoner, Thomas Young, though he practised a lucrative profession.
Kepler’s great work, beyond comparison the most marvellous piece of
ampliative reasoning ever executed, as well as the most momentous in
its consequences, was rendered possible only by his wife’s riches and
the bounty of the Emperor. His contemporaries, no doubt, held Kepler
in high esteem, but they could not dream that his performance was destined to lead to a Newton’s, and thence, through the development of
modern physics, was to revolutionize the daily life of every civilized
being. It was only a sinecure professorship, which another had voluntarily resigned to him, that enabled Newton to do his work (the wealthy
Halley paying the printer); and surely this one result by itself fully justiﬁes and compensates all the expenditures that have ever been made in
England to establish foundations. Rowan Hamilton, the inventor of
quaternions, likewise held a professorship without deﬁnite duties. The
annual dues of the Royal Society prevented him from the advantage of
membership; Newton had been excused from their payment.
Aristotle himself, the prince of thinkers, would scarcely, we believe,
be heard of today, if it had not been for Alexander. Even as it was, his
great works excited so little attention that if a single copy had not been
exhumed from the cellar where it had been rotting, forgotten, for nigh
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two centuries, the whole current of human thought would have been
different, and we should perhaps be this day in semi-barbarism. The
same thing would equally have resulted if it had not happened that the
greatest man of thought of all time was beloved by the greatest man of
action. It needed an Alexander to appreciate an Aristotle: ordinary men
have not imagination enough to be interested in posterity.
If Newton had not done his work, it would have got done piecemeal,
with a delay of, say, ﬁfty years in the establishment of the law of gravitation. If Kepler had not done his more difﬁcult work, it would have had
to wait for the further development of mathematics and of philosophy,
which would themselves have been greatly retarded, so that civilization
would probably have been put back almost two centuries. We should
now be living in something like the age of Queen Anne. If Aristotle had
not done his work, the result would have been too vastly altered for our
comprehension.
Palissy the Potter, a man of great penetration, and the best possible
judge of such a matter, gave it as his opinion that a large majority of the
world’s powerful thinkers are either crushed by circumstances or
forced into the pursuit of wealth, and so lost for the world’s uses. Who
can imagine how we should be situated now if these men had had the
encouragement that the public interest required? No doubt, human misery would have been greatly abated, for poor and for rich, and human
life much prolonged. But we have to suffer for our forefathers’ improvidence. There is no civilized country where a great work of reasoning is
less feasible than in ours. We have most superb observatories and laboratories, it is true, but what would a Kepler, with his bad sight and awkward hand,1 be doing in such an establishment? Perhaps among our
sixty millions there may just now live such a mind; certainly, nobody is
on the lookout for him. If he does exist, one wonders what he is doing.
Reading examination papers?
The notices in this volume are perfunctory, dead-and-alive things;
considering the men, not as they lived and breathed and burned, but as
they appear in relation to the cult of Comte’s Grand Être. There are but
644 pages for 558 biographies, so they could hardly but be jejune and
dull. Yet the reader might at least have been referred to the best sources
of further information. In fact, he is referred to second and third-rate
authorities. Loose and incorrect statements are so abundant that we do
not think it necessary to give instances of them.
1. “Ad observationes vero sum hebeti visu, ad mechanica inepta manu, ad negotia domestica
et politica curiosa et cholerica natura, ad continue sedendum (præsertim ultra justum et statum
tempus epularum) inﬁrmo corpore, etiam cum valetudo constat.”
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The Non-Euclidean Geometry
11 February 1892

The Nation

Geometrical Researches on the Theory of Parallels. By
Nicholaus Lobatchewsky. Translated from the original by
George Bruce Halsted, A.M., Ph.D., ex-Fellow of Princeton
College and Johns Hopkins University, Professor of Mathematics in the University of Texas. Austin: University of Texas. 1891.
Lobachevski’s little book, Geometrische Untersuchungen, marks an
epoch in the history of thought, that of the overthrow of the axioms of
geometry. The philosophical consequences of this are undoubtedly
momentous, and there are thinkers who hold that it must lead to a new
conception of nature, less mechanical than that which has guided the
steps of science since Newton’s discovery. The book has been published many years,—in fact, the essence of it was set forth before 1830;
so long does it take a pure idea to make its way, unbacked by any interest more aggressive than the love of truth. In this case, the idea is lucid,
easy, and convincing. Nobody with enough mathematical capacity to
be able to understand the ﬁrst book of geometry need fear the least difﬁculty in mastering Lobachevski’s tract; and really it is high time that
every thinking man and woman should know what is in it.
In the pre-Lobachevskian days, elementary geometry was universally regarded as the very exemplar of conclusive reasoning carried to
great lengths. It had been the ideal of speculative thinkers in all ages.
Metaphysics, indeed, as an historical fact, has been nothing but an
attempt to copy, in thinking about substances, the geometer’s reasoning
about shapes. This is shown by the declarations of Plato and others, by
the spatial origin of many metaphysical conceptions and of the terms
appropriated to them, such as abstract, form, analogy, etc., and by the
love of donning the outer clothing of geometry, even when no ﬁt for philosophy. For instance, one of the remarkable features of geometry is the
small number of premises from which galaxies of theorems result; and
accordingly it has been the effort of almost all metaphysicians to reduce
271
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their ﬁrst principles to the fewest possible, even if they had to crowd
disparate thoughts into one formula. It did not seem to occur to them
that since a list of ﬁrst principles is a work of analysis, it would not be a
small number of elementary propositions so much as a large number
that would bespeak its thoroughness. Admiration for the elements of
geometry was not, however, conﬁned to metaphysicians. Euclid’s treatise was acknowledged by all kinds of minds to be all but absolutely
perfect in its reasoning, and the very type of what science should aim at
as to form and matter.
In the empyrean of geometry there was but one little speck,—the
theory of parallels. Euclid had had a difﬁculty in proving the sum of the
angles of a triangle to be not less than two right angles. His treatment of
the subject betrays a very profound study of it; for instead of slipping
over the difﬁculty unaware, as forty-nine out of ﬁfty mathematicians
would have done, instead of even bringing the necessary assumption to
a persuasive shape, he takes as his ﬁfth postulate (or eleventh axiom, in
incorrect editions) a proposition that begs the question in the frankest
manner,—namely, if two straight lines in a plane are met by a third
making the sum of the inner angles on one side of this third less than
two right angles, then these two lines will meet on that side if sufﬁciently produced. Innumerable attempts were made to demonstrate
this; but, at length, the efforts of Legendre and others made it pretty
clear that this proposition could be deduced only from some other
nearly equivalent. The least unsatisfactory assumption ever proposed
was that of Playfair, that if of three unlimited straight lines lying in one
plane two intersect, the third must cross one or both. It was at this point
that Lobachevski cut the knot by supposing Euclid’s postulate untrue,
and showing that the result was a perfectly consistent system of geometry which may, for all we can yet observe, be the system of nature. All
this time, Euclid’s proof (Elements, Bk. I., props. 16 and 17) of what
substantially amounts to the proposition, that the sum of the three
angles of a triangle are not greater than two right angles, was regarded
as perfect. It was not till 1854 that Riemann ﬁrst discovered that,
though accepted for two thousand years as conclusive (and it stands
today unchanged in almost all the text-books), this pretended proof is
really quite fallacious. It is plain that it is so, because it uses no premises not as true in the case of spherical as in that of plane triangles;
and yet the conclusion drawn from those premises is known to be false
of spherical triangles.
The truth is, that elementary geometry, instead of being the perfection of human reasoning, is riddled with fallacies, and is thoroughly
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unmathematical in its method of development. It has in some measure
confused all mathematics, by leaving unnoticed most of the really fundamental propositions, while raising to an undue rank certain others
almost arbitrarily selected. It leads young men into bad logical ways;
and it causes pupil and teacher to think that whoever has difﬁculty with
this sophisticated logic is wanting in aptitude for the apprehension of
mathematics. The study of geometry ought to begin with the theory of
perspective. Let a man be supposed to stand on an unbroken sandy
plain. Let him ﬁx a needle upon a post, and set up a plate of glass in a
steady position, and draw a perspective picture upon the glass by placing his eye so as to bring the needle point over each point in the sand to
be represented and marking it on the glass in the same line of sight. The
horizon is where the lines of sight just skim the surface of the rounded
earth. These lines of sight form a cone, and their perspective representation will be the section of this cone by the plane of the glass. But for
simplicity let it be supposed that the earth is ﬂat and indeﬁnitely
extended, so that the plain is also a plane, and an unbounded one. Then
every straight line in the sand will have a straight line for its picture, for
all the lines of sight from the needle point to points in that straight line
will lie in one plane; and this plane will cut the plane of the glass in a
straight line.
Lobachevski and Riemann cast no manner of doubt upon the geometry of perspective, so far as this is conﬁned to questions of incidence
and coincidence. But when it comes to the measurement of distances
and angles, their objections begin. According to the Euclidean notions,
the inﬁnitely distant parts of an unbounded plane would be represented
in perspective by a straight horizon or vanishing line. But Lobachevski
says we cannot be sure that this line would be straight, that maybe it
would be a hyperbola like the perspective of the terrestrial horizon; and,
in fact, the straight line being only a special case of the hyperbola, it is
proper to say that such is its form. Riemann, however, points out that
we cannot even be sure there would be any such line at all, for we cannot be sure that space has any inﬁnitely distant parts, since it may be
that if we were to move off in any direction in a straight line, we might
ﬁnd that, after traversing a sufﬁcient distance, we had got around to our
starting-point again.
Prof. Halsted’s translation (which, while our notice has been waiting, has reached, we are glad to see, a fourth edition) is excellent; his
useful bibliography of non-Euclidean geometry was already well
known. We could only wish there were a more copious appendix. The
work of Lobachevski, though simple and convincing, is not what would
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now be considered a scientiﬁc presentation of the subject, and is open
to a good deal of criticism. A new synthetic exposition is much needed,
and might well accompany a collection of the contributions of
Lobachevski, Bolyai, Riemann, Cayley, Klein, and Clifford.
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The Sciences in Their Order
of Generality
13 February 1892

Houghton Library

I. Mathematics

{

Applied

II. Philosophy

{

Metaphysic

III. Nomology

{

Pure

Logic

Psychology
General Physics, i.e.

{

thermotics, kinetic energy
attractions, positional energy

IV. Chemistry, i.e. the science of kinds of matter, except ether & protoplasm
V.

Physics of the ether

VI.

Biology

VII. Sociology

VIII.

{

{

Accounts of particular
objects

Electricity
Optics

Conduct

{

Ethics
Theology
Politics
Law
Etiquette

Communication

{

{

Art

{

Astronomy

Cosmology

Human History

Language

Geognosy

{

{

Geography
Meteorology

Geology
CSPeirce
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One of Peirce’s classiﬁcations of the sciences, composed on Century Club letterhead
(R 1347:5). This classiﬁcation derives from the one Peirce provided in his deﬁnition of
“science” for the Century Dictionary, which appeared in early 1891. (By permission
of the Houghton Library, Harvard University.)
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The Man of Genius
25 February 1892

The Nation

The Man of Genius. By Cesare Lombroso, Professor of Legal
Medicine in the University of Turin. [The Contemporary Science
Series.] Charles Scribner’s Sons, 1891.
Prof. Lombroso comes to us with a proposition not absolutely new,
but which he makes claim now to prove for the ﬁrst time. It is that
genius is a mental disease, allied to epileptiform mania and in a lesser
degree to the dementia of cranks, or mattoids, as he calls them; so that,
far from being a mental perfection, it is a degenerate and diseased condition. The inevitable corollary must be, though Prof. Lombroso does
not draw it, that the whole of civilization is due to insanity. If so, it is a
disease like pearls, fat livers, and ambergris, which we had better try to
propagate, in others. But our Napoleons, our Pythagorases, our Newtons, and our Dantes must no longer run at large, but be conﬁned in
Genius Asylums as fast as they betray themselves.
To prove his proposition, Prof. Lombroso proceeds inductively. In
order, therefore, to judge of his work, we will examine the ﬁrst induction he offers with some care. This ﬁrst generalization is that geniuses
are, on the average, of smaller stature than ordinary men. Here is his
reasoning:
Famous for short stature as well as for genius were: Horace (lepidissimum
homunculum dicebat Augustus [Lombroso fails to note that this implies that
Augustus was himself large]), Philopœmen, Narses, Alexander (Magnus Alexander corpore parvus erat), Aristotle, Plato, Epicurus, Chrysippus, Laertes,
Archimedes, Diogenes, Attila, Epictetus, who was accustomed to say, “Who
am I? A little man.” Among moderns one may name, Erasmus, Socinus, Linnæus, Lipsius, Gibbon, Spinoza, Haüy, Montaigne, Mezeray, Lalande, Gray,
John Hunter (5 ft. 2 in.), Mozart, Beethoven, Goldsmith, Hogarth, Thomas
Moore, Thomas Campbell, Wilberforce, Heine, Meissonnier, Charles Lamb,
Beccaria, Maria Edgeworth, Balzac, De Quincey, William Blake (who was
scarcely ﬁve feet in height), Browning, Ibsen, George Eliot, Thiers, Mrs.
Browning, Louis Blanc, Mendelssohn, Swinburne, Van Does (called the
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Drum, because he was not any taller than a drum), Peter van Laer (called the
Puppet). Lulli, Pomponazzi, Baldini, were very short; so, also, were Nicholas
Piccinino, the philosopher Dati, and Baldo, who replied to the sarcasm of Bartolo, “Minuit præsentia famam,” with the words “Augebit cetera virtus”; and
again Marsilio Ficino, of whom it was said, “Vix ad lumbos viri stabat.”
Albertus Magnus was of such small size that the Pope, having allowed him to
kiss his foot, commanded him to stand up, under the impression that he was
still kneeling. When the cofﬁn of St. Francis Xavier was opened at Goa in
1890, the body was found to be only four and a half feet in length.
Among great men of tall stature I know only Volta, Goethe, Petrarch,
Schiller, D’Azeglio, Helmholtz, Foscolo, Charlemagne, Bismarck, Moltke,
Monti, Mirabeau, Dumas père, Schopenhauer, Lamartine, Voltaire, Peter the
Great, Washington, Dr. Johnson, Sterne, Arago, Flaubert, Carlyle, Tourgueneff, Tennyson, Whitman.

Now we remark, at once, that the thirty names in the latter list are
nearly all great names; while to collect the sixty in the former list, the
author has been compelled to descend to Narses, Chrysippus, Laertes,
Mezeray, Lalande, Thomas Campbell, De Quincey, William Blake,
Does, Laer, Pomponazzi, Baldini, Piccinino, Dati, and Baldo! Nor are
the statements always accurate. As for Epictetus, his expression of submission to God has nothing to do with his stature, concerning which
there seems to be no information. Ancient references to his person
merely allude to the story of his master breaking his leg. It is quite
unlikely that Plato was diminutive, because his beauty was such that he
was believed to be the son of Apollo. The statements about Epicurus
and Diogenes are very doubtful; and that about Archimedes far from
certain. Attila was short, like all Huns, but not shorter than the average.
Balzac, instead of being small, was colossal; Spinoza and Hunter were
about of medium height, notwithstanding the measurement given of the
latter; George Eliot and Linnæus were somewhat above the average;
and Erasmus, though not tall, was not noticeably short. Let us be glad
that Signor Lombroso’s credit for fairness is saved by one mistake on
the other side, Schopenhauer being under the middle height.
Making these corrections and disregarding the insigniﬁcant names,
the two lists are not far from equal. Taking, however, a list of great
men1 that was drawn up some years ago, without the slightest thought
of their stature, and which therefore may be supposed to afford a fair
sample, we have looked up the heights of as many of them as we readily
could, with the following result:
1. That is to say, of those who make a certain impression upon us in advance of any critical
examination.
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Short Men.—Alexander, Archimedes (?), Aristotle, Francis Bacon,
Beethoven (5 ft. 6 in.), A. Comte, Descartes, Epicurus (??), Erasmus,
Faraday, Frederick the Great, Garrick, Jacob Grimm, Harvey, Warren
Hastings, Horace, Howard, Kant, Thomas à Kempis, Kepler, Locke,
Louis XIV, Mendelssohn, Montesquieu, Mozart, Napoleon, Schopenhauer, Wagner, St. Francis Xavier—29.
Middle-sized Men.—Attila, Burns (5 ft. 10 in.), Calvin, Camoens,
Cromwell (5 ft. 10 in.), Dante, Jeanne Darc, George Eliot, John Hunter,
Lagrange, Linnæus, Machiavelli, Mahomet, Clerk Maxwell, James
Mill, Milton, Rachel, Adam Smith, Spinoza—19.
Tall Men.—Alcibiades, Aquinas, Balzac, Bismarck, Boyle, Cæsar,
Carlyle, Champollion, Charlemagne, Clive, Columbus, Constantine,
Darwin, Dürer, Dumas père, Queen Elizabeth, Emerson, Fielding (over
6 ft.), Gilbert, Goethe, Hawthorne, Helmholtz, Alexander von Humboldt, Lavoisier, Leonardo da Vinci, Lessing, Abraham Lincoln, J. S.
Mill, Mirabeau, Molière, Moltke, Peter the Great, Petrarch, Rumford,
Schiller, Shelley (5 ft. 11 in.), Mrs. Siddons, Tennyson, Titian, Voltaire,
Washington, Daniel Webster, Wellington, William the Silent—44.
This is an honest induction, from a list of instances drawn up without reference to the character for which the sample was to be examined,
and seems to show that great men are a little above the average height.
It may perhaps be suspected that the above quotation does not do
justice to the general run of Prof. Lombroso’s reasonings; but, in point
of fact, the induction examined is one of the best in the book, being
quite exceptional as showing some effort, however feeble, to be fair.
His ordinary method is to take up each symptom of insanity, and to
search high and low for instances which may look as if some men of
genius have had that symptom. Such reasoning would be rejected without hesitation were there not such a deluge of cases as must give us
pause. In considering their value as premises, the ﬁrst question to be
asked is how many men there are in universal biography whom Prof.
Lombroso would call geniuses. That his standard is pretty low, his ﬁrst
list in the above extract sufﬁces to show. He never puts himself to the
trouble of making the reader or himself understand what he means by
“genius.” He delights in repeating that by genius he does not mean talent, and ﬁnds fault with Galton for confusing these qualities. But the
truth is, Galton is far too sound a reasoner to potter over the meaning of
two popular words, mere accidents of language. Such categories can be
of no use in reasoning until they have passed through the ﬁre of a scientiﬁc revision such as Prof. Lombroso seems little to dream of. He covers his confusion of thought by the commonplace that “genius is

280

W r i t i n g s o f C . S. P e i rc e 1 8 9 0 – 1 8 9 2

original, talent not.” Of course, maniacs are original enough, if the
quality of the product is nothing. But to look at his instances, he does
not seem to stickle for originality very much. Among his geniuses we
ﬁnd Mrs. Southey, whose nearest approach to brilliancy was going
crazy; Nathaniel Lee, absurdest of dramatists; Bishop Dupanloup; the
poet Thomson; Buhl, whoever he may be; Sir Everard Home; Ann Lee,
the Shakeress; Lord Palmerston; Florence Nightingale; George Washington, a truly great man, but hardly, one would suppose, within Lombroso’s category of genius; Prof. Asaph Hall, a remarkably sane mind;
Talleyrand; Mrs. Stowe; William Pitt; Richard Steele. Addison and
Pope are mentioned as men of genius, and in one place even as “normal” men of genius; yet when their traits do not seem to ﬁt the theory,
they are set down as men of talent, merely. In short, the author ranks
almost anybody as a genius whom it happens to be for the moment convenient to reckon as such.
There is a well-known book called Phillips’s Index of Biographical
Reference, said to contain over 100,000 names. We have set down in a
list the ﬁrst name on every twenty-ﬁfth page; and we ﬁnd among these
names, thirty-nine in number, no less than seven that impress us as fully
as distinguished as some of Lombroso’s instances of genius. Namely,
these seven are: Biela, for whom a comet is named; Sir James R. G.
Graham, a well-known statesman; Naumann Köprili Pasha, the last of
his celebrated family; Gen. Longstreet; Alexis Piron, the French satirist; Robert Semple, the early Scottish poet; and Evelina Stading, the
contemporary Swedish painter. In that proportion there should be no
less than 100,000  7  39, or 18,000 “persons of genius,” in Lombroso’s sense of the term, named in Phillips’s Index. But, notwithstanding the diligent researches of the learned Italian, it may well be
supposed that ﬁve-sixths of these (or whatever Italian names might
replace some of them) could have symptoms of insanity without his
being likely to know of it; so that we will suppose he is drawing his
cases from only 3,000 geniuses.
The question next arises how much insanity he ﬁnds. There are, perhaps, a thousand cases of symptoms of insanity in the book; but they
are, for the most part, of the slightest nature—to show how slight, we
here give the ﬁrst case on every tenth page for the ﬁrst hundred pages:
(1) Volta had the largest brain known (p. 10). The next largest was
that of an idiot.
(2) Dante wrote:
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“I’ mi son un che, quando
Amor mi spira, noto, e a quel modo
ch’ e’ detta dentro vo signiﬁcando.”
—(p. 20.)
“I am one that, when love inspires, note, and in what manner he dictates within, proceed to express.” This is supposed to indicate something like epilepsy.
(3) Boileau could not hear any one praised, not even his shoemaker,
without annoyance (p. 30).
(4) Ann Lee saw Christ coming to her (p. 40). This is supposed to be
a hallucination of genius.
(5) Tolstoi confesses that philosophical skepticism at one time
brought him to a condition approaching insanity (p. 50).
(6) Petrarch’s love-misery was a mere pretext for writing poetry (p.
60). This is supposed to be an example of that insensibility which is
said to be a common trait of genius and insanity.
(7) There was insanity in Baudelaire’s family (p. 70).
(8) Swift had a softening of the brain (p. 80). This came on ten years
after he wrote Gulliver; and the subsequent disease is supposed to be an
evidence of derangement at the time the great work was writing.
(9) The story-teller Hoffmann was a drunkard (p. 90).
Now, we may fairly assume that for each case of real insanity there
would be at least ten cases of symptoms like the average of the above;
for these would not occur all ten in one person. If so, Lombroso’s thousand instances imply only about a hundred cases of insanity; and 100
cases of insanity at some time in the lives of 3,000 persons of intensely
active brains, and for the most part in uncomfortable circumstances, is
not extraordinary. Certainly, it by no means compels us to suppose that
the whole body of them were more or less crazy their whole lives long.
On the whole, therefore, the main argument of the book proves nothing
and renders nothing probable. At most, it creates a problematic state of
mind, and makes us wish to see the subject treated with a stricter attention to the logical conditions of valid induction.
But Prof. Lombroso presents another and much stronger argument.
Namely, he shows that an unbroken series of cases exists, ranging from
those where there is undoubted genius through imperceptible gradations to cases of undoubted mania, in which last the patient performs
intellectual feats of which he would be utterly incapable in his normal
state. Thus, he may write poetry, speak a foreign language, or play a
game of chess, being unable to do the same thing in his ordinary health.
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A patient said to his physician, who thought him convalescent, “I am
not quite cured; I am still too clever for that. In my natural condition I
am stupid; wait, and I shall become so again” (p. 168). In these cases
there were other symptoms of mania. But as for this disease of genius,
if it consists solely in the brain functioning more perfectly than when it
is well, why, what a very peculiar disease this mental disease must be!
There would certainly be no difﬁculty in ﬁnding an unbroken series of
cases passing by imperceptible gradations from cases of the working of
undoubted genius to cases of the working of plain common sense.
Accordingly, if the ﬁrst series proves that genius is insanity, the ﬁrst
and second together prove that good sense is insanity.
But, after all, there is a puzzle about the matter not easily resolved;
and those who are themselves visited with genius have always been
ready to admit there is something like a malady about it. No doubt, our
ordinary sense of behaving rationally is in the main, though not
entirely, an illusion. The right hand, for instance, is connected with a
certain part of the brain, and that is joined by commissures to other
parts connected again with the eye, ear, tongue, etc.; and it is the structure of the commissures, medial and lateral, between different parts of
the brain which determines how we shall act under given stimuli. It is
true that, no matter how, we can control our actions to a certain extent;
at a short notice, only slightly, but if time for preparation be allowed, a
great deal. We can force ourselves to take habits, certain commissures
becoming partially atrophied, while others are brought into activity
under exercise. But in the main we behave as it is our nature to, like
wild animals; and, as it happens that our nature is adapted to our circumstances, we take occasion to compliment ourselves upon our rationality. If the brain becomes diseased, the connection between certain
parts get broken, and we begin to act in new ways. As we acted right in
the main before, to act differently is to act ill. Yet it may happen, in special cases, that the breaking down of certain commissures may cause
certain special actions to be done better than before; because the wave
of nerve action is restricted to certain channels and its dissipation prevented. Indeed, it is probable that an excess of medial commissures, or
those between the two halves of the brain, causes stupidity, deliberation
becoming impossible when the thinking vessel leaks so fast. If so, we
can see how disease of the brain may cause an improvement in the general intelligence.
Now, the brain of a genius, say of a great mathematician, a Gauss or
a Dirichlet (of which two brains Prof. Lombroso gives drawings), is
seen at a glance to be quite unlike that of a common man. It may be
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larger; it is certain to be far more complicated and implicated. These
foldings imply that the parts are more disconnected. Its connections of
parts being different, such a brain must act differently from common
brains; and consequently it will in general be less adapted to the ordinary purposes of life. It is not disease, but greater development; yet the
unfortunate man whose shoulders have to carry it, becomes the victim
of his own higher organization. Of course, there will be special things
for which such a highly complicated brain will be specially adapted;
and in being exercised continually on those things, as it naturally will
be, it will grow more adapted to them. Such actions will not be insane;
they will be like the operations of common sense, only more perfect. In
doing such work, such a brain will take steps for the advancement of
mankind of which ordinary heads would be quite incapable. The world
will reap the beneﬁt of it, and the unfortunate individual will have to
pay for it. But, circumstances being generally unfavorable, the energies
of such a brain are largely spent in vainly trying to make it do things for
which it is entirely unadapted, though other brains do them with ease.
The result is, that ﬁrst derangement, then disease ensues, and we get the
phenomenon of aberrations of genius.

48

The Periodic Law
3 March 1892

The Nation

If our correspondent will read carefully what the Council of the
Royal Society say about Newlands, he will see that they do not commit
themselves very far. In truth, the step taken by him was not a difﬁcult
one. The principal precursor of Mendeléef was, as it seems to us, that
penetrating intellect, Josiah P. Cooke, who ﬁrst proved that all the elements were arranged in natural series. For though his classiﬁcation was
not free from uncertainties, which have since been removed, nor from
such mistakes as the association of borax and silicon according to the
ideas of that day, yet his memoir could leave no real doubt of the general serial arrangement; and this was a great advance upon what Dumas
and others had done. After the new atomic weights came in, it was inevitable that every well-informed and ingenious chemist, in speculating
upon the relations of the properties and atomic weights of the elements,
should be led to write the different series in a certain succession, somewhat as follows:
Li
7

Na
23

K
39

—

Rb
85

Ag
107

Cs
132

—

Mg
24

Ca
40

Zn
65

Sr
87

Cd
112

Ba
137

Pb
206

C
12

Si
28

Ti
48

—

Zr
90

Sn
118

N
14

P
31

V
51

As
75

Nb
94

Sb
122

—

Bi
210

O
15

S
32

Cr
52

Se
78

Mo
96

Te
128

W
184

Fl
19

Cl
35K

—

Br
80

—

I
127
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It would also be remarked that the atomicities of these series seemed to
be i, ii, iv, iii, ii, i. No doubt, many a chemist in those days drew up a
table more or less like this, but refrained from publishing it, feeling that
a great discovery was imminent. An obscure American chemist actually
assigned this as a reason for not attaching his name to such a table. Yet
this was all, if not more than all, that Newlands did; and his papers, in a
very widely circulated journal, made no sensation.
Of all those who were puzzling over the relations of the elements,
Mendeléef alone had the sagacity to discern the true scheme of relationship; and this he was aided in doing by his more profound study of
the relations between their general properties. His wonderfully vivid
conception of the scheme, as well as his clear perception of its evidence, is shown by the formal and audacious descriptions he gave of
the properties of several elements then undiscovered, but required to ﬁll
blank spaces, and by the subsequent triumphant veriﬁcation of his predictions, especially of what seemed the most wild and improbable of
all—that relating to gallium. Very few inductions in the whole history
of science are worthy of being compared with this as efforts of reason.
The work of Lothar Meyer also has great value as supplementary to that
of Mendeléef. In all branches of physics, inductions concerning periodic laws are most difﬁcult to establish; and the pursuit of indications
of periodicity leads all but the most wary of minds to some wild-goose
chase. Yet how quickly and completely the periodic law of chemistry
was put out of doubt!
While we are upon this subject, we may suggest that if there are
atomicules that are Boscovichian points, two or more of these might
attract one another according to such a law that they would approach
one another in spirals without ever becoming separated; and in this way
it might be supposed that the atoms of most of the existing chemical
elements have been built up from a few different kinds, and that it is in
this way that the relations between the atomic weights have arisen.

49

Keppler
Winter 1892

Houghton Library

Johann Keppler it was who discovered the form of the planets’ paths
in coursing round the sun and the law of their varying speed. This
achievement, by far the most triumphant unravelment of facts ever performed,—cunninger than any deciphering of hieroglyphics or of cuneiform inscriptions—occupied its author’s whole time from October
1600 to October 1604, and the greater part of four years more. That
fairylike town Prague was the scene of these studies and there in April
1609 was published the immortal Commentaries on the Motions of the
Star Mars. To gain any idea of a scientiﬁc research, one must look with
one’s own eyes and brain at the things with which it deals. Now the year
1892 happens to be a good one for watching Mars, and if the reader will
from his own naked-eye observations set down upon a star-map (say
upon the ﬁgures in the Century Dictionary) the course of the planet
from the third week in March to the end of the year, as it traverses the
constellations Sagittarius, Capricornus, and Aquarius, the true greatness of Keppler will begin to dawn upon him. For the telescope was
only invented in the very year in which Keppler’s book was published;
so that he had before him only naked-eye observations, and saw only
what anybody may see.
During the year 1892 Mars will describe a loop among the stars,
moving ﬁrst eastwardly then gradually bending to the south, then to the
west, then to the north, and last to the east again, so that on October 6 he
will cross his previous path at the point where he was on June 10. This
motion in a loop is characteristic of all the planets; and to account for it,
the ancients very naturally supposed each to move round a circle itself
carried round another circle, within which, though not at its centre, the
earth was immovably ﬁxed. They could not make the centre of the ﬁrst
circle move at a uniform rate round the circumference of the second,
but took within the latter, at the same distance from its centre that the
earth was, but on the opposite side, another ﬁxed point, round which the
centre of the ﬁrst circle described equal angles in equal times. They
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found themselves further obliged to suppose that the ﬁrst circle had a
perpetual tilting, or reciprocating, motion around an axis tangent to the
second. Copernicus, however, had shown that it was better to suppose
earth and planets to move round a common centre very near the sun,
while still continuing to make them move on circles that were carried
round on other circles and balanced back and forth.
Keppler was the scientiﬁc executor of the astronomer Tycho Brahe,
who had measured as well as he could with the rude instruments of
those days the celestial latitude and longitude of Mars in ten alternate
years. From the study of these observations together with a few of his
own of inferior value (for he was both near-sighted and awkward) and
three by the ancient observer Ptolemy, Keppler found out and proved
conclusively, that there are no such tiltings, or librations, as had been
supposed, but that all the motions of Mars take place in a plane having
an excessively slow motion if any, and furthermore, what Copernicus
had failed to discover, that the sun lies in this plane, and also that Mars
does not move in one circle carried by another, but simply in an ellipse
having the sun at one of its foci1, and also that this ellipse itself turns
round at a very slow rate, and also that the line from the sun to Mars
describes in its motion equal elliptical sectors in equal times. Was it not
wonderful to make out all this, and with perfect certainty too, from
mere naked-eye observations which anybody could nowadays improve
upon with the commonest instruments?
The Keppler family had once been noble; but Johann’s near ancestors were artisans of Nüremberg, coarse people, hard and shrewd, but
not long-lived. His grandfather, a bookbinder, had removed to Weil der
Stadt near Stuttgart, where, owing to his reputation for sagacity, he had
risen to be burgomaster, and where Johann was born. His father was a
soldier and inn-keeper; his mother, a yellow blonde, little and spare,
with a terrible tongue that was a curse to herself and to all that were
near her, in later life narrowly escaped being burnt as a witch. Her husband abandoned her when Johann was 18 and his only brother 14 years
old. Johann, who had been born prematurely, was physically puny and
ailing all his life; yet was rather pleasing in appearance, and vivacious
in his movements. Though not a precocious child, he was a clever lad,
especially at mathematics, eager to learn, curious about all the ways of
nature, and in short manifesting that gigantic power of right reasoning
1. The foci of an ellipse are two points within it such that if from them lines be drawn to any
point on the ellipse these lines are equally inclined to the curve at that point and their sum is equal
to the greatest diameter of the ellipse.
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that distinguished him from other men. It was this reasoning, no doubt,
that stimulated him even as a boy to the indomitable industry for which
he is celebrated and which was all the more extraordinary that, not to
speak of his delicate health, his was a nature to which all drudgery was
uncommonly irksome. His success in his studies, together with his
weak body, naturally pointed to his becoming a Lutheran minister, and
to that end he was sent to the university of Tübingen as a stipendiary
scholar. But when later astronomy seemed to offer a better opening, he
turned from theology and devoted himself to the study of the stars
under Professor Maestlin. In this he was governed, as in all the affairs
of life, by careful calculation; for he assures us that predilection for
astronomy he had not.
In those days, by a “mathematicus,” or “Sternseher,” was understood
a man that earned his living by making astrological predictions. Into
this study Keppler threw himself with energy, and was more or less
addicted to it all his life. He soon came to rate it as nonsense and trickery, and therefore disliked to practise it. Yet, said he, astrology has been
the nurse of astronomy. He meant that astronomy could only be
advanced by students wholly given up to it, and that the world could
hardly be persuaded to give people a livelihood for doing only that. For
astronomy seemed to be of no practical use, and was in fact of none
except to posterity; though by calling modern mathematics and physics
into being it has indirectly been the source of all the conveniencies and
inventions of our time.
At 22, Keppler was appointed professor of mathematics at Grätz in
Styria, a hundred miles south of Vienna. At 25, he succeeded in marrying a wealthy young grass widow. Meantime, his position in Grätz was
becoming untenable on account of his Protestantism; for though so far
from a bigot that he was called a half-Catholic and was ﬁnally read out
of the Lutheran Church for his too easy opinion, yet he would not join
the Catholic Church. He used so much policy that the Jesuits took his
part, and remained after the other Protestant professors and most of the
scholars had gone. But, at last, he was glad at 28 to accept the great
Tycho Brahe’s invitation to become, under him, assistant astronomer to
the Emperor Rudolph II. On Tycho’s death in the following year, Keppler was made chief “mathematicus,” with an additional allowance for
preparing planetary tables from Tycho’s observations. A strange
appointment this, wherein power missed a rare opportunity of doing a
stupid thing; but the explanation of it is that Keppler was designated by
the dying Brahe for the task. Besides, Rudolph really had some knowledge of astronomy. These tables were computed in 26 years, and were
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published under the title of the Rudolphine Tables. During their preparation, Keppler had many a tussle with the representatives of the noble
house of Brahe, who as long as Tycho lived had frowned upon one who
would demean himself with stargazing, but who now insisted that his
theories should govern the new tables; for what Nature’s truth might be,
if they ever so much as reﬂected that there was such a thing, they neither knew nor cared. The last breath of the dying Tycho himself had
been expended in imploring Keppler to follow his system; but then, that
was before Keppler’s great discoveries. At 37, he published his great
work on the motions of Mars. About that time discord arose between
Emperor Rudolph and his brethren. Prague in 1611 found itself the
focus of the theatre of war. That year all Keppler’s family were very ill.
His favorite son died, and his wife followed. She left no will, so that the
property was divided among her children to the exclusion of the father.
Meantime, Rudolph was forced to surrender Bohemia to his brother
Matthew; and Keppler moved to Linz in Austria proper. After
Rudolph’s death, Matthew succeeding to the imperial throne continued
his brother’s bounty to Keppler. In 1613, Keppler being 42 years old
married after the maturest deliberation a poor girl 18 years younger
than himself. At 46, he discovered his “third law,” that the squares of
the periodic times are proportional to the cubes of the mean distances,
not a discovery involving any difﬁcult reasoning, yet leading at once,
had he only been able to see it, to the corollary that the planets are
attracted to the sun inversely as the square of the distance. The same
year began the Thirty Years’ War. Then Emperor Matthew died and was
succeeded by the bigoted Ferdinand II. Keppler’s books were prohibited in some places for teaching that the sun does not move round the
earth. There was little hope of further salary, even if he should not be
proceeded against; and he received private intimations from the
emperor that it would be well for him to renounce astronomy. Then
came the invention of logarithms, requiring the planetary tables, now
nearly ready, to be entirely reconstructed. In 1620, in the midst of his
greatest difﬁculties, the learned James I warmly invited Keppler to go
to England; but he would not accept the succour, lest the tale should be
told to the disgrace of his own country; and at last by prudent conduct
he overcame his chief difﬁculties. In 1630, at the age of 59 while on a
journey he died rather suddenly at Ratisbon of an infectious fever. He
had had in all 12 children.
All the endowments of Keppler’s intellect and heart seem to have
been concentred upon one function, that of reasoning. In his great work
on Mars, he has laid bare to us all the operations of his mind during the
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whole research; and what better sign of the perfection of his ratiocination could there be than that no better pathway could be found by which
to lead another’s thought to the same conclusion than that his own had
broken in the ﬁrst instance. His admirable method of thinking consisted
in forming in his mind a diagrammatic or outline representation of the
entangled state of things before him, omitting all that was accidental,
retaining all that was essential, observing suggestive relations between
the parts of the diagram, performing diverse experiments upon it, or
upon the natural objects, and noting the results.
The ﬁrst quality required for this process, the ﬁrst element of high
reasoning power, is evidently imagination; and Keppler’s fecund imagination strikes every reader. But “imagination” is an ocean-broad
term,—almost meaningless, so many and so diverse are its species.
What kind of an imagination is required to form a mental diagram of a
complicated state of facts? Not that poet-imagination that “bodies forth
the forms of things unknowne,” but a docile imagination, quick to take
Dame Nature’s hints. The poet-imagination riots in ornaments and
accessories; a Keppler’s makes the clothing and the ﬂesh drop off, and
the apparition of the naked skeleton of truth to stand revealed before
him. Accordingly, we are not surprised to ﬁnd that Keppler looked upon
life with an eye of sadness, without tears, yet without illusions.
No man was ever more coolly sensible of his own faults and weaknesses, as well as of his own superior powers. In coming to an understanding with Brahe, he recommends himself as follows: “in observing
I am under the disadvantage of nearsightedness, and am awkward in
handling instruments; while in transacting business, my own or others,
I betray an impertinent and choleric nature; nor can I bear to sit long at
work, without getting up and moving about, nor to pass my regular
hours for meals, even when I am not downright ill.” There is no looking
at himself through soft violet glass here.
He never was able to put aside a puzzle until he had completely
resolved it. Early in his studies of Mars he obtained a theory which so
accurately represented its heliocentric longitudes, that he ever after
called it his “vicarious theory,” inasmuch as it obviated the necessity of
reverting to the observations. It saved the appearances as far as heliocentric longitudes went; and that would have satisﬁed many an astronomer. But Keppler could not be satisﬁed, since the theory did not agree
with the latitudes nor geocentric longitudes; and by far the greater part
of his labor came after he had obtained this vicarious hypothesis.
Keppler was forever trying experiments with his ﬁgures. No bad
luck, not dozens of negative results, which other men reckon failures,
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could discourage him from trying again. Yet it would be a great mistake
to suppose that he was addicted to wasting time on wild-cat theories, or
what Darwin used to call nonsense-experiments. Each step was made
deliberately, and for sound reasons; and few of Keppler’s “failures”
failed to throw some light on the problems he had in hand.
When the slightest clue presented itself, Keppler’s promptitude to
seize upon it was amazing. The last and most essential step of his great
discovery was made according to his own account by accident. Namely,
it was due to his remarking that two numbers which seemed to have no
connection with one another were nearly equal, one 429, the other 432.
Keppler does not remark that an ordinary man’s attention would not
have been struck by this near equality, or if it had, would never have
divined its signiﬁcance.
There is one moral quality without which a reasoner cannot escape
fallacies, and that is a sturdy honesty of purpose. For the lack of that,
we every day see creatures in the guise of men losing fortune, health,
and happiness too, deluded by their own sophisms. But Keppler, while
not altogether devoid of astuteness and diplomacy, could hardly bring
himself to aid his fellowmen to dupe themselves with astrological predictions; and this certainly was the nearest approach to duplicity that he
ever made. It had its effect, no doubt, in blinding him to the fanciful
character of some of his speculations;—another instance of the inevitable intellectual retribution which follows upon guile.

50

[Plan for a Scientific Dictionary]
Winter–Spring 1892

Houghton Library

Plan for a scientiﬁc dictionary, to be called Summa Scientiæ; or,
Summary of Human Knowledge. To be contained in one volume
of 1500 pages of 1000 words per page.
The articles, though elementary, to be masterly summaries valuable
even to specialists. C. S. Peirce to be editor and to write about a third of
the whole. The other writers to be young men, specialists who have not
yet achieved great reputations, but found out and selected by the editor
as having exceptional mental power and special competence. These
men to conform to certain rules as to matter, arrangement, and style;
and required to rewrite until they became trained in the kind of composition required.
Economy of space to be effected by every device that ingenuity and
many years’ reﬂection upon this problem can suggest. Facts to be tabulated as far as possible. The style of writing to be extremely compact,
yet scrupulously elegant. The ideas dominant in each branch of science
to be emphatically indicated, and its leading principles distinctly stated.
Every page, even the tables, to be interesting in matter, stimulating and
agreeable in manner. The leading works to be always named.
The arrangement to be alphabetical. The length of the articles such
as best subserves economy of space. This generally forbids very short
articles; yet articles of more than one page should be rare.
The copy to be completed in two years. As every word would have
to be weighed and every statement veriﬁed, it would cost $10 to $15 a
thousand words. The editor to receive, besides, $3000 a year.
The contents to be somewhat as follows.
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A. Mathematics.
1. History of mathematics
2. Pure mathematics. A complete synopsis,
mostly without proofs.
3. Tables
4. Rigid dynamics
5. Hydrodynamics
6. Thermodynamics
7. Kinetical theory of bodies
8. Thermotics, etc.
9. Optics
10. Electricity and magnetism
11. Mathematical psychics
12. Mathematical economics
13. Probabilities
14. Miscellaneous
Total mathematics
1.
2.
3.
4.
5.

1.
2.
3.
4.
5.
6.
7.
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25 pages
100
"
25
25
15
10
5
5
5
10
5
5
10
5

"
"
"
"
"
"
"
"
"
"
"
"

250 pages.

B. Philosophy.
History of logic
Principles of logic
Traditional rules of logic
Terminology of logic
Outlines of the principal ontological and
cosmological and transcendental systems
Total philosophy

100 pages.

C. Nomology.
History of psychology
Doctrines of modern psychology
History of physics
Physics of ordinary matter
Physics of ether (optics & electricity)
Mechanical arts, steam engine, etc.
Optical, magnetic, electrical instruments

5 pages
40
"
10
"
40
"
15
"
20
"
20
"

Total nomology

5 pages
25
"
15
"
5
"
50
"

150 pages.

W r i t i n g s o f C . S. P e i rc e 1 8 9 0 – 1 8 9 2

294

1.
2.
3.
4.
5.

D. Chemistry.
History of chemistry
Principles of chemistry
Tables of chemical substances, formation,
properties, reactions
Tables of physical constants
Chemical arts
Total chemistry

1.
2.
3.
4.
5.
6.
7.
8.
9.

5 pages
5
"
10
"
15
15

"
"

50 pages.

E. Biology.
History of biology
Protoplasm and general principles
Systematic tables of animals & plants
Biological geology & miscellaneous
Human anatomy
Human physiology
Medicine, surgery, poisons, etc.
Domestic animals & plants
Agriculture and biologic arts
Total biology

5 pages
20
"
80
"
15
"
30
"
30
"
70
"
25
"
25
"
300 pages.

F. Sociology.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Tables of languages
Miscellaneous linguistics
Rhetoric
History of literature
Weights, measures, chronology
Anthropological tables
Games and sports
War
History of religion in tables
Politics
Ethics
Jurisprudence and criminology
History of law
Our law and customs

50 pages
20
"
10
"
5
"
5
"
40
"
10
"
10
"
40
"
25
"
5
"
10
"
5
"
50
"
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15. Domestic economy
16. Education
17. Miscellaneous
Total sociology
1.
2.
3.
4.
5.
6.
7.

G. Individual facts.
Astronomy and its history
Geology
Geography
Statistics
General history
Biography
Miscellaneous
Total individual facts
Grand total
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25 pages
25
"
15
"
350 pages.
20 pages
10
"
80
"
10
"
80
"
90
"
10
"
300 pages.
1500 pages.

This distribution of the contents is subject to changes of detail; but
its general character will remain.
The aim is to make the volume the most useful one ever published to
persons of modern liberal education.
C. S. Peirce

51

Embroidered Thessaly
[Found among the papers of an
attorney recently deceased]
1892 and c. 1897

Houghton Library

The writer was yesterday called into his lumber-room to pronounce
upon the disposition to be made of a roll of two loom-fabrics his rummaging young people had found there. The ﬁrst to be displayed was a
queer tapestry, on which was embroidered in worsteds in bold, rough
style, with long stitches, a view of the three mountains Pelion, Ossa,
and Olympus, as they appear from the town of Trichala, with the plain
of Thessaly between, and ﬁgures in the foreground, dancing. The writer
blushed as he looked at it; for it brought to his remembrance how there
was in the early sixties a precious young fool upon whom a rather
extraordinary sort of glamour had been cast, and how it was that young
fool’s skin in which the world today recognized a man of method and
prudence; and the man himself was persuaded that valuable reputation
appertained to him by good right. But the sight of the embroidery aforesaid almost made him doubt his own genuine identity.
Last night he dreamed of it,—quite too much. To put the matter out
of his head once for all, he devotes this legal holiday, today,—“Labor
Day” it will prove for him,—to setting down upon paper a narrative of
the small adventure so unexpectedly brought up out of the depths of
memory. Never will he commit the folly of showing the confession.
The other object unrolled was a carpet which affectionate nephews
and nieces were strenuous for bringing out and laying down in the
drawing-room. At last, they had to be told that it would be painful to
their uncle to see it every day or even to be questioned about it. He did
not care to tell them that the ﬁrst incongruity that it would not allow
him to forget was, that he had been born in a gypsies’ camp. In that
remote period of history there were no railways, and (according to
296
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credible information) the father was carrying the mother from Binghamton to Albany in a gig. At a point near Watkins, a halt had to be
made at the gypsies’ camp; and there this individual saw the light.
During the weeks of her stay, the mother became closely attached to
the woman that nursed her; and not the least odd of the many effects
which that attachment produced upon the infant’s life, was that it
should have caused him, many years after, to make a journey into Thessaly. To the Romany woman, familiar as she was with all the trickery of
fortune-telling, nothing in the world was more veridical than fortunetelling duly performed. The father afterwards said there were long conversations in Romany tongue, the lady having a wonderful gift for language. Finally, before the departure, some ancient sorcery, the
existence of which was scarce whispered even in the tribe, was performed; all the baby’s future was inquired into; and the conclusions
were recorded in a little red book which the writer still retains in
implicit obedience to his mother’s wish. He has never once opened it.
How could he do so without thinking ridicule of the sole foible of a
gifted mind, a character of remarkable strength, a heart of gold, and his
own mother?
In that book, however, it was said to be set down that on arriving at
the age of manhood, the native,—that is, the child,—would be seriously
afﬂicted through the instrumentality of something woven by an Indian.
That seems to have made a particularly strong impression upon the
mother. For example, just out of college, the young fellow desired to
join a party of his friends who were going out West to hunt buffaloes.
Thereupon his mother became so worked up, that she offered, on condition of his military obedience to her every command, to send him for a
grand tour of Europe. Again, arrived in Constantinople, the limit of his
permitted travels, he petitioned for leave to go to Egypt and thence to
India. But the very name of India so alarmed the dear lady that she used
the newly laid submarine cable to transmit to her son the command:
Turn westward.
In strict obedience to that command and his sacred promise, the
young man landed one bright summer’s morning from an Aegean
steamer at the little town of Bolos (pronounced, nearly Volo). Those
were days before the face of the world had been farded smooth all over,
and all local color washed away. Today, there is doubtless a tramway in
Bolos; but not so much as a cab or any kind of spring vehicle could then
have been hired nearer than Athens, and as for railways, they did not
exist even in dreams. There may be an elegant hotel there now, at which
Messrs. Thomas Cook and Sons’ tickets are taken; but at that time there
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Peirce visited Thessaly in September of 1870 as he traveled west across the Mediterranean to ﬁnd suitable sites for studying the solar eclipse predicted for December of
that year. Thessaly was still under Ottoman rule, and Peirce was not looking forward
to a fortnight in this frontier province. Before leaving Constantinople he wrote his
mother, “I expect that a fortnight will be pretty thoroughly unpleasant.” Peirce’s own
Thessalian adventures form the basis of the ﬁctional tale “Embroidered Thessaly.”
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was only a khan, or inn built round a courtyard with verandahs, or open
galleries, to give access to the rooms; and the traveller’s courage, prodigious as it must soon appear, quailed at the thought of what would have
to be endured in a khan. However, the boat steamed away; and there he
stood upon the wharf with such slight equipment of modern Greek as
the zeal of dear Professor Felton had been able to instil into him in college,—ﬁne Athenian newspaper Greek, at that, not too closely like the
vernacular of Thessaly.
But he bethought him that he had in his portfolio a letter of introduction to a gentleman of this town, hight o Giallopoulos (pronounced
Yallop ullo),—Mr. Giallopoulos, we should call him, with our medieval traditions of handles to names, the Lord Giallopoulos he would be
in Athens, but, after all, the simple Thessalian o,—the Giallopoulos will
sound in some ears quite as digniﬁed and quite as noble. There were
two trunks, a European saddle, a riﬂe, blankets, and small pieces; so,
three porters were hired, and the young man might soon have been seen
heading a procession of four for o Giallopoulos’ house. It was a pretty
hot forenoon, though the heat was modiﬁed by the northern breeze they
call the Etesian wind; and an open space of perhaps half a mile had ﬁrst
to be traversed; for Bolos consisted of two separate settlements, the
town of the native Greeks, called Magasia, and the small fortress of
their Turkish oppressors;—for Thessaly was all under Turkish dominion, then. Now, the steamer had landed close to the military town.
On the way the modest escort met another of opposite character. A
horseman was riding surrounded by four others ranged quincuncially,
these four carrying poles supporting one canopy to shade the gentleman
in the middle from the sun; while other attendants followed. It was
Husni Pasha, the governor-general of the eyalet; and the American,
reﬂecting that this personage (at whose heels rode the executioner) had
it in his power to have him bowstrung then and there, and should the
said American fall under any grave suspicion at any time, might even
go for to do it,—“You Turks are so extremely hasty,” as good Dr. Brown
expostulated,—did not fail to make his most seductive and most
impressive salutation. It was but inﬁnitesimally returned; but even that
much was mighty condescension toward a Christian dog, more than the
Christian was yet aware.
Arrived at o Giallopoulos’ dwelling, he was admitted within the
high and strong wall and into the house, and mounting the stairs, followed closely all the time by the three porters with their loads, was ushered with them into a spacious and long room, at the end of which upon
a sofa sate a digniﬁed and gracious old gentleman, who was Giallopou-
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los himself. Approaching and saluting him, and presenting his letter of
introduction, the youth was invited to sit at his elder’s side upon the
sofa; and after a brief conversation, during which the sons and some
nephews were one by one coming in and taking places on the divans, an
attendant, at a word from his master, advanced with noticeable ceremony, and extended to the stranger a tray containing a tumbler of preserved cherries and a tumbler of water with a spoon in it. The new
comer felt that all eyes were upon him, and that at this his ﬁrst appearance in a society where points of etiquette seemed to bear a more serious signiﬁcance than elsewhere, it much behoved him to do the correct
thing, if he could only guess what the correct thing was. Fortunately,
deliberation of movement is quite in the Greek style, so that he had time
to say to himself that the ﬁrst thing surely must be to take the spoon;
and, that once grasped, it clearly must be plunged into the cherries.
Then came the momentous question of whether, under the hushed gaze
of the company, he should put the spoon directly into his mouth, or
whether he should stir it into the water. But reﬂecting that this must be
the modern form of a well-known ancient rite which required the guest
both to eat and to drink of the host’s bounty, he ﬁrst swallowed the cherries and then drank some of the water, and was subsequently gratiﬁed to
learn that he had not only committed no mistake, but that the gravity of
his demeanor upon the occasion, though it was really due to his hesitation, had gone far to win him the hearts of the family.
In that house, the sojourner was delightfully entertained for more
than a week. The cooking was a thing “to ﬁll the mind with wonder and
with praise.” At the suggestion, a ﬂood of memories even now overwhelms his senses,—pilau with stewed pears, fricasseed fowls with
chestnuts, exquisite kabobs, blood-puddings, scientiﬁc compositions of
forcemeat, gourds, and tomatoes, with other dreams past utterance.
No female was seen in the part of the house he entered, nor in any
other that he visited. But in the balmy evenings he would stroll with the
other young men down to the tideless shore of the bay, all redolent of
myth and of historic memories, Mount Pelion towering overhead, as
high as Mount Washington and far more awful, the abode of giants and
centaurs, and there, in a delightful park or garden open to the sea and
crossed by several running brooks, where the laurel, the oleander, the
yellow jasmine, the terebinth, the rosmary and their kindred scented the
air, seated under the discrete shade of a plane-tree or else embowered in
myrtles, he enjoyed the society of damsels who seemed more graceful,
more beautiful, more poetic, more bewitching, more tender, almost
more pure than any he had ever known before. His little vocabulary
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quickly increased under such stimulus; and meantime he had fortunately picked up from different people on the week’s voyage from Constantinople a goodly stock in trade of Greek distiches, which he had
committed to memory, such as,
Thy mother was a partridge, thy father a sparrow;
They had a pretty daughter, a charming dove,
and
White art thou as the jasmine and red like the apple;
Thou art the key of heaven and shinest like the sun.
These, with others less insipid but not now called to mind, served for
a while well enough in place of other talk. At these assemblies, there
was always singing of different kinds, particularly long ballads, some
historical, others amatory, in which all the company joined. There was
instrumental music, too. Nor was dancing ever omitted. It was mostly
of a pretty sedate kind, and in one ﬁgure the partners did not even join
hands, but held the two ends of a scarf. Some of it, however, was rapid
and almost Bacchic; yet even that was governed by a certain nobility
and artistic decorum that made reminiscences of Spain, of Poland, and
of other haunts of Terpsichore seem unreﬁned. In evenings so spent
beneath the moon and stars, the young American learned to feel with
what generous ﬁre the Greek heart burns, and became infected with a
rage for Hellas and Hellenic things that age can never extinguish.
On Sunday some of the young men so far conquered their natural
antipathy to the inhabitants of Pelion (the plain-dwellers being perhaps
descendants of Lapithae, the mountaineers of Centaurs) as to accompany their guest to the ancient church of Goritza high up on the mountain-side, in order to witness the annual miracle of producing water in a
tank. The church was not remarkable. It had the usual idolatrously worshipped pictures (though graven images are forbidden) and its curtained holy of holies within which and out of sight of the congregation
the most solemn part of the mass is performed, just as in the ancient
mysteries. Of course, the men and women sate apart. The miracle was
too suggestive of those modern bath-tubs in which the water ﬂows in
from below; but the implicit faith of the laity was interesting. People
had travelled long distances (among them, it was said, noted highwaymen) to render their devotions and to adore the power of the Almighty
as displayed in the great work here performed; and in the intervals
between the services they lay on the grass outside the church, taking
their refreshments and conversing gravely.
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Other excursions were made, one day to the Hyperian fountain near
Belestrina, another to view a recently found inscription, another with
young ladies to lunch in a beautiful garden. In all these parties gaiety
straight from the heart was just tinged with the least shade of melancholy that was poetical and honied.
But not to wear out his welcome, the guest determined to tear himself away and to go up into the interior of the country. So a braganza
(the word, though originally Portuguese, is pronounced in Greek,
bhraghanza) was ordered, which was found to be a covered wagon
without a seat,—a sort of ambulance hung on straps but unprovided
with springs. It came to the house one evening after dinner, and by the
kindness of the Giallopoulides (family names in Greek are formed
mostly in ides, pronounced eedhes) was ﬁlled with cushions and furs
and well-provided with those four staples of Grecian life, ﬁgs, olives,
grapes, and wine. A long marshy lake was ﬁrst passed, and then a hamlet, where a second braganza turned into the road in advance of the narrator’s. It contained a trio of rough but good fellows, returning from
their pilgrimage to the miracle, whose interminable series of songs
about the exploits of one Dhiyeni Akritas was not inharmonious, and
whose proximity on a road infested with robbers was cheering, strangers though they were. A little after midnight when it was getting pretty
cool, there was a halt at the khan of Gerelis (pronounced, Yerely) into
whose courtyard, which looked spacious in the darkness, both vehicles
drove to change horses and to rest jolted bones; and here sprang up ﬁrst
an acquaintance and then a liking between the American and the three
jovial dwellers upon Olympus, whose names were learned to be
Georges Deligiannes (pronounced, Yoryee Dheliyannee), Perikles
Triantaphyllis (pronounced Periklee Treeandafﬁlly), and Thodores
Maurokordato (pronounced Thodhoree Mabhrokordhahto).
One of them immediately went to the foreigner and invited him to
come and take a drink. The moon had set, so that the man’s ﬁgure was
only obscurely seen in the darkness; but the voice was singularly attractive, sonorous, rich, and expressive of ﬁne nuances of feeling. Its tones
were too seductive to be refused; and so all four introduced themselves
by name and walking up to the bar of the dirty khan exchanged perpendicular drinks. This proceeding, however vulgar it may seem, in that
remote place brought thoughts of home to the American’s mind, and led
to talk on other habits common to Greeks and to his countrymen, such
as those of thrift, of energetic pursuit of money, of loving liberty, and of
welcoming strangers with warm and simple hearts. These fellows were
rude, if you will, but not roughs. The one who had ﬁrst spoken,
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Thodores Maurokordato, was a young Zeus in beauty, responsive, intelligent, full of energy, every slightest gesture and movement, though
direct and simple, bespeaking the kalon k’agathon. All of them were
splendid men of true hardihood, evidently capable of terrible ﬁres, but
with breasts animated by that Thessalian glow, which is the most estimable, the most lovable, the most subjugating quality that man or
woman can possess. Both parties belonged by nature to the universal
brotherhood of ardent young men; and international fraternization was
soon carried to the point of intimacy, and far beyond. Indeed, the Yankee was quite carried out of himself by these young noblemen; for perfectly noble they were in every sense of the term, although it was
particularly in the highest sense that their nobility shone. In relation to
Maurokordato he was soon under a veritable fascination, which was
undoubtedly in some measure reciprocal. When, after an hour and a
half, the two braganzas again started, Georges and Perikles occupied
the ﬁrst, Thodores and Karolos (or Charles) the second. In that second,
hearts and lives were thoroughly rummaged before the chilly break of
dawn, when on passing a church Thodores and Karolos called a halt.
Both braganzas were stopped, and the driver of the second was dispatched to the ﬁrst to send back Georges and Perikles. When they came,
they were informed that Thodores and Karolos were determined then
and there to make the vow of mutual brotherhood. “It is a grave step,”
said Perikles. “It has been quickly decided,” said Georges. “Quickly but
not lightly,” said Thodores, “when his heart speaks, mine vibrates in
unison, and he must become my brother.” “We are eternal friends
already,” said Karolos, “and I will take heaven to witness it, and will
mingle my blood with his.” In a strange state of exaltation, they went to
the rear of the church, and stood in a square facing its centre. Thodores
and Karolos were face to face, and so were Georges and Perikles, the
former at the left, the latter at the right of Karolos. They stood for a
moment silent, and then repeated the Lord’s prayer. Then, Georges
handed Karolos a knife, while Perikles handed one to Thodores. The
two principals took these knives and held them horizontally before their
waists with edges up. Their closed left hands were at their right shoulders. Then, at a word from Perikles, each swept his left wrist along the
blade so as to make on the side of the little ﬁnger a deep incision which
bled freely. The two wrists were then held above the heads and the
wounds pressed into close contact, while the two repeated together
slowly the following words:
“O Holy Trinity, look down from Olympus and see that I unite my
blood to this man’s. Make him, O God, my brother, and bless this
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adhelphoseenee. As long as I live, his friends must be my friends and
his enemies my enemies, and I will spare neither body, nor life, nor
goods, nor anything dear, to serve him in his need and to succour him in
his danger. And if I shall be faithless to the duties of this relation, may
every man despise me and drive me from him, and may all the powers
of heaven, and of the sea, and of hell torment me and destroy me forever. In the name of our Lord Jesus Christ, Amen!”
The knives were then returned to their owners who in turn advanced,
and holding them aloft, repeated in the same simultaneous and slow
manner these words:
“I have seen these men, Thodores Maurokordato and Karolos Kalerges (pronounced Kaleryee) join their blood in a bond of brotherhood; and I will testify to the same on the day of the last judgment. This
knife which bears their blood” (Here the two blades were drawn over
one another) “is sacred, and shall be put to no other use, unless the vow
here made shall be broken, when it shall be plunged, if need be, into the
perjurer’s heart. O Holy Trinity, hear me, on high Olympus. That will I
do.”
The knives were sheathed, and all knelt down and remained several
minutes on their knees, with heads bowed in silence. Then they rose
and left the church yard. They went forward to the ﬁrst braganza, where
by the light of a bit of candle (for it was still early dawn) Perikles sewed
up the two wrists, taking one stitch in that of Karolos and two in the
more generous slash of Thodores. The wounds were then plastered and
bandaged, and they resumed their places and went on. Notwithstanding
their hot heads, perhaps neither young man would have entered into an
engagement so startling, without premeditation, if he had not reﬂected
that there was no human probability of their ever meeting again in the
whole course of their lives; so that the rite after all amounted only to an
expression of sentiment, with no inconvenience beyond the wound and
its possible consequences. At the same time, both were certainly moved
to their very depths; even Perikles and Georges were affected. The subsequent conversation in braganza No. 2 was subdued but deeply signiﬁcant; and when, after half an hour, near the Turkish settlement of
Topuslar, the point was reached where the three of Olympus, for certain
prudential reasons, saw ﬁt to turn off from the road, and all had
descended to say their life-long adieux, with the embrace and kiss that
are the fashion of the country, no eye was dry.
But all was soon over, and a few minutes later the lone traveller, with
a burning heart, a wounded wrist, and a ﬂea or two the more for his rencontre, entered the walled town of Larissa (accent on the ﬁrst syllable)
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and was set down at the house of o Diamantis (pronounced
Dheeamandy), a gentleman to whom he bore a letter of introduction
from o Giallopoulos. He at once proceeded to bang continuously and
mightily at the gate, until he waked up a servant, who came and in turn
waked his master, and the wayworn comer was soon welcomed, and
provided with a chamber, and left to undress for a few hours’ sleep.
The Larissan host was a grave and narrow-minded man who had
spent his life in one place and entertained little curiosity about the rest
of the world. Besides, he was in grief for the loss of his wife. jEkolavsqhke oJ kovsmo~, he would often exclaim, the universe is ruined.
Still, conversation never ﬂagged; for apart from the exhaustless topic of
Homer’s Iliad and Odyssey, of which no Greek ever tires, and which
this one in particular seemed to know by heart, was there not the subject
of the government and the Turks? The native Turks are the majority in
Larissa and the surrounding plain;—so, at least, it was then. Here as
elsewhere, they are distinguished for the honorability of their dealings,
for the respectability of their lives (often hiding disgraceful vices) and
for the indolence of their minds. They displayed in that district a brutality toward subject races of other religions so shameful and dishonoring
that even the behavior of Anglo-Saxons in other lands might have
seemed gentle in comparison, were it not partly excused by the fact that
they were themselves in turn the victims of rapacious cruelty exercised
by the klephts, or banditti led by robber Freiherren, that then inhabited
the heights of that mountain which in the plain of Thessaly has from
time immemorial borne the name of Elimbo, but which the rest of
mankind speak of as Olympus or Olimbo.
Larissa had nothing of the gaiety of Bolos. The inhabitants, who by
the way always sat upon their divans in the Turkish fashion with their
shoes off and their feet under them, instead of as in Bolos in the more
active posture of the West, looked sallow and unhappy; and the town
was a forlorn, tumbledown, dirty, and shiftless place, roasting on the
right bank of the river Peneios, now oftener called the Salembria (pronounced salembhreea), a river not much wider than an average New
York street. In one place a convent extends completely across it; at
another a pretty stone bridge traverses it upon which two carriages
might pass one another, in the extraordinary event of two such vehicles
being there at once. In the immediate vicinity, no ancient remains protrude, notwithstanding,—perhaps even because,—Larissa has been
continuously inhabited since its foundation more than three thousand
years ago by the Pelasgians. But all the rim of the saucer-like plain of
Pelasgia in the centre of which it lies is studded with historic associa-
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tions. The horizon is everywhere shut in by mountain ranges and is
ennobled on the southeast by Pelion, on the east by the still higher conical mountain Ossa, which, like the Thessalian men, unites in a wonderful way the graceful and the terrible, and still further north by broad
Olympus, as high as Pelion piled upon Ossa, white, serene, and
divinely majestic.
In view of the atrocities and insults constantly heaped upon Christians, of which he chanced the very day of his arrival to receive ocular
proof, our traveller deemed that his ﬁrst business should be to secure
the favor of the governor-general who, he learned, was at that time in
the town. But how to do so was a problem: any presentation by a Greek
would clearly have had much less than no value at all. So he wandered
about the shabby bazaar, considering what move to make, when he was
accosted by a Greek merchant who said he had some rich goods to
exhibit to him. He followed the man to a house outside the bazaar, and
was there shown a number of curiosities, and ﬁnally a Persian carpet
such as Aladdin might have been proud to make room for in his magical
palace. It was one of those carpets which might have been passed over
unheeded by an eye not versed in such reﬁnements. But let that same
eye rest upon it daily, and each day its beauties would by insensible
degrees make themselves more and more felt, until that eye would ﬁnd
itself lingering over them by the hour and the brain behind it entranced
and almost drunken with delight. In the centre the chief colors were
violet, olive, and cold, unluminous blue, each in several shades, and
lighted up by sparse spots of the color of the Jacqueminot or Indian
rose. The prevailing forms were curved bands gracefully suggesting,
but not copying, trailing plants with ﬂowers. This centre had a perfect
unity and yet a most entrancing, dreamlike variety. And then the border! Its inmost part was a handbreadth of orange with a Persian inscription in a ﬁne line of ultramine all about it. Then came the principal
border, its colors all those of red roses mixed wonderfully and differently in different places with small bits of all other colors; even the
sacred green itself entering in a hidden way. The prevailing forms were
modiﬁcations of the ﬁgure which on playing cards is called a heart.
This border produced upon the mind an effect somewhat similar to
some of the richest parts of the rhapsodies of Liszt. There was still a
third outermost border. The whole was like a kaleidoscope with a soul
in it. The price the Greek asked for this treasury of dreams was a hundred pounds, a price that even in those early days and even in such a
hole as Larissa was certainly suspiciously low. Yet after the usual haggling, it was quickly sold for ﬁfty pounds, and was straightway packed
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upon a mule to be paid for at the house of o Diamantis. On the way, the
American casually mentioned that he was thinking of presenting the
carpet to Husni Pasha, when he found the Greek began at once to dispute about the price again. So pretending not to have heard or understood what was said on that head, he added that he had an English riﬂe
which would perhaps be a more suitable present for the pasha, and proposed that the Greek should look at it and give him his counsel. There
was no further difﬁculty. The carpet was taken off the mule, carried into
the house, and paid for. The merchant then asked to see the riﬂe.
“Why—” said the purchaser, “it appears to me that I shall please the
pasha by giving him the carpet. Turks, you know, like honesty. Now, it
is pretty plain that you have stolen the carpet from the palace, and if I
should surrender to Husni both the carpet and the thief he would probably be much obliged to me.” “You lie, aga,” cried the terriﬁed merchant,
using a conciliatory form of speech, for such it is in Thessaly. To tell a
man he is mistaken is a reﬂection upon his intelligence; for politeness
sake one pretends that he knows the truth but astutely chooses for some
deep reason to state the opposite, such conduct arguing capacity for
affairs. This, at least, seems a reasonable theory to account for the
undeniable fact that “psemmata le yees,” you lie, is and has been since
the days of the wily Ulysses, complimentary language in Thessaly. In
New York many a man would rather have it thought that he lies rather
than that he is mistaken. Only, he does not wish to be told so, baldly.
“Yevmmata levgei~, aga, the carpet never was in the palace and never did
belong to the pasha. But it is so beautiful that suspicions might probably spring up, and you know that with these Turks mere suspicion
means death.”
“Where did you get the carpet, then?”
“I bought it of mountaineers.”
“Ah, mountaineers! Perhaps; yet I think justice should inquire into it.”
“Ah, aga, what have you to gain by accusing me?”
“I wish to ingratiate myself with the pasha.”
“But I can tell you a much better way to do that. One of his companions, Akif-bey, is ordered to Constantinople and has a horse he desires
to sell. Go and buy the animal at a liberal price, and make it a condition
that he shall give you a favorable presentation to the pasha.” “He might
play me a trick.” “No, he is a Turk, and would not do such a thing. I will
tell you what you can do, besides. I never was in the palace myself; but
I know a barber who was formerly personal servant to the pasha, and
often goes to attend him, still. He is a very adroit fellow, a complete
Greek. Let the aga go to the bath today and send for a barber. If he
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hasn’t a curiously drawn up mouth, ﬁnd fault with him and send for
another. If he has, he is the man; his name is Demitris.” This plan was
incontinently carried out. Our adventurer sent a commissioner to
arrange an appointment with the bey, and then betook himself to the
bath, where he picked up as many facts concerning Husni’s life as he
could possibly make use of, particularly that he had greatly distinguished himself in Candia and had been made vizier. On coming out, he
went to the house of Akif and looked at the horse and at him, the latter
an ingenuous young Moslem, the former a stout mare half Bulgarian
half Thessalian. “Ah,” he exclaimed, “what a grief it must be to you to
be called away from the companionship of the world’s greatest man!
When I ﬁrst saw him, it was between the two settlements in Bolos. I had
just landed; all was new to me. Do you know, he seemed to me more
than human. I had heard that there were many sorcerers in the land, and
I fancied I was gazing at an apparition of one of the demigods of old. I
was stupeﬁed; but they told me it was the hero of Candia, and of course
the illusion was explained. Thessaly has not seen such a ruler since the
time of Achilles.” The mare was purchased for a price by no means
extravagant, with the positive stipulation that if the Christian would go
and stand in the gate of the palace next morning when the pasha would
be administering justice, the bey should make the presentation and
should privately recommend him. The next day this was duly performed. The pasha in the midst of some petition stopped the proceedings, sent an ofﬁcer to bring the American before him, spoke to the
young man condescendingly, and directed him to take a seat on the end
of the divan, the least digniﬁed place, it is true (for so he supposed it to
be), but still a place on the divan of the governor general, among his
cup-companions and councillors, an honor amply sufﬁcient for his protection from insult by Turks. The audience over, all the companions
moved into the palace to dine, where Husni said a few words more to
his admirer and reminded him of their meeting in Bolos. After the pilau,
which begins every Turkish dinner, Husni rose and went into the harem.
At this our individual thanked Akif for his faithful performance of the
stipulations, and took his departure.
The next morning, rising early, he mounted his horse, and rode off to
view the battle-ﬁeld of Pharsalia, with the description of which and of
all the localities visited in the few days following the reader shall not
here be bored. At their expiration, the greatest attraction of all, the celebrated Vale of Tempe, as we absurdly call it, for as its name Tempe
(pronounced Tembe) implies, it is a cut and not a “vale,” still remained
unseen. Several people had enlarged upon the dangers from brigands

51. Embroidered Thessaly, 1892 & c. 1897

309

there, enough to cause that excursion to be put off from day to day; and
now much unaccustomed riding had reduced our errant hero to an
unheroic condition in which he preferred to rest. He inquired whether
there was no carriage to be had. The reply was that there was but one in
all Thessaly, and that was the property of Husni Pasha. So this audacious youth sat down and indited that magnate an epistle, and cunningly spiced it with oriental ﬂattery, and wound up by asking for the
loan of his carriage.1 He was much surprised at that time, and has been
more and more surprised whenever his mind has recurred to it since,
that in about half an hour after the letter was sent, an equerry appeared
at the gate to say that the carriage would be put at his disposal the next
morning. He has always suspected that another party whose acquaintance he had made in Larissa had somehow a ﬁnger in that pie; but owning to peculiar circumstances he has never been in a situation to verify
that supposition. Anyway, there the next morning the carriage certainly
stood, looking for all the world like a second class Berlin droshky, scarlet plush linings, dislocated cushion springs and all. Verily, its youth
must have been spent in Berlin. The driver was a colored man of an
inky shade, who talked Turkish but not Greek. It was a pity one did not
think of trying him with English; for in his shabby green livery he
looked not unlike an old-fashioned southern coachman. Give him an
old beaver with a cockade in place of the fez that he actually wore, and
he would have been the very ﬁgure. He was directed to drive towards
Ampelakia, a town on a spur of Ossa just above the entrance to Tempe.
The road at ﬁrst followed closely down the right bank of the grey
Peneius, which afterwards turned away. At ten o’clock, just beyond the
village of Makrichori, the road forked, and thus it became necessary to
make the driver understand that his real destination was Tempe, over
the paved causeway to which he could hardly be induced to direct his
horses, so notorious was that klephtochoria. Ossa was now looking
down with a decidedly wild and almost threatening aspect, and Olympus could be more plainly seen than before, the low Olympus, nearly as
high as Ossa, green in front, the high Olympus, all but a detached
mountain, with its marble heights swelling up, the very exemplar of
sublimity, behind. Before noon, the droshky had reached an elevation
from which was seen the village of Mpampa (pronounced Baba) just
before the entrance to Tempe. It lay in a plain of circular form, checkered with ample plane-trees, tall, dark cypresses, and waving rockpines. The village when reached was found pretty. Just beyond it was
1. An English translation of the text of this letter is given in the Appendix.
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the sepulchre of a Turkish saint, one Ali Baba. Let us fancy him to be he
of the forty thieves,—characters abundant enough in the neighborhood,
and often inhabiting caves. The white minaret of the tomb among venerable cypress trees, pointed toward the blue, while its silent cube surmounted by a hemispherical dome was awaiting patiently the open
sesame that one day is, we believe, to be pronounced.
A little further on, the carriage drove into the yard of a little khan,
just before the very jaws of Tempe, or, as it was there called, Lykostomo, the wolf’s mouth. It did indeed look dark and ominous; and a few
Turkish soldiers had been noticed about the village, as if danger were
apprehended. So, while the horses were feeding and the traveller was
eating his ﬁgs and grapes, he made up his mind that he would not
assume the responsibility of taking the pasha’s barouche into that glen.
He strolled about a little, considering what he would do, and then, without taking the trouble to explain himself to the African, started off on
foot, determined to reach the head of the pass before he returned. He
had not far to walk along the bank of the Peneius, which had again
come up to the road, before the dazzling and oppressive glare of the
July noon was almost suddenly exchanged for the cool and tender light
of a secluded dell,—shut in on the left by cliffs close to the river and on
the right by steep hills,—shaded by noble oaks and curiously gnarled
plane-trees some of which laved their branches in the stream, ornamented with laurels, with wild cherries, and with fantastic rocks, and
whispering peace in a gentle zephyr that came laden with the luscious
odors of aromatic plants and ﬂowers, in bloom at this season nowhere
else, while the birds warbled as if it were early morning. The grassgrown road, sparsely scattered with ﬂowers, kept at the ﬁrst close down
by the river; but as the pedestrian advanced, the hills on the right
became precipitous, the cliffs on the left rose perpendicularly out of the
water to an awful height, and were now seen to be of a ruddy color in
the sunlight, varying from pink to sanguine, while the waters of the
Peneius, in a full, rapid, and unobstructed current, took a peculiar
greenish grey tint. The deﬁle narrowed until trees had hardly room
among the rocks; the road was sometimes half way up the precipice,
sometimes actually impending over the water, and for a stretch of near a
mile the explorer seemed to be following a mysterious corridor that
might lead to the prison-cells of the Titans beneath Ossa, or perhaps to
the treasuries of the gods of earth. But in front soon came into view the
grandest of rocks bearing the scanty ruins of a medieval castle, the arch
of one window being preserved. Just beyond this, a considerable brook
came tumbling down from Ossa, and after crossing it the road made a

51. Embroidered Thessaly, 1892 & c. 1897

311

sudden turn to the right and led into a great round chamber with marble
walls absolutely perpendicular and of stupendous height, carpeted over
its level ﬂoor with ﬂowers, canopied with spreading and ivy-grown
plane-trees, shut in with laurels and myrtles, laburnums and mastic
trees, and of an indeﬁnable and enchanting loveliness. The odor of violets borne upon the air forced upon the young man’s fancy the image of
a Thessalian maiden, there against a plane-tree in this secret spot, her
hands above her head grasping a branch, her body swaying from side to
side. He stood still, almost reeling with the intoxicating dream, when a
whizz sounded in his ear and a crack was heard to his left. Turning he
saw a puff of smoke coming from a rock almost close upon him. He at
once shouted, perhaps a little louder than need was, “don’t shoot; I surrender,” when there jumped out of a hole the dazzling apparition of a
klepht in full canonicals, with twenty yards of plaited breech-cloth
reaching nearly to his knee, heavy silken girdle, embroidered jacket,
red night cap, and large blue tassel. At the same time, on the other side
came ﬁerce cries of “Kill him; stab the barbarian” (for to every Greek,
however semicivilized, all foreigners are barbarians), and there was
seen another such fellow pushing his way through the myrtles, followed by a boy of the same genus. These persons seemed desirous of
producing a terrifying effect and conﬁdent of success in it. They
scowled and gesticulated, raged and bellowed. Seeing that the stranger
spoke a little Greek, the man from the right asked him what he meant
by such conduct, and if he knew he was on the ground of Kyrgiakoulakas. “You lie,” said the gentleman addressed, who had heard his
braganza-brother, Thodores, refer to the person spoken of, “I am not yet
upon the land of my friend Michales Kyrgiakoulakas (pronounced
Meekhalee Keeryakoolahkah), but I am on my way up to visit him,
and I order you to come and show me the road, and if you do not obey
me, you shall answer for it to Michales.” At this language they looked at
one another doubtfully, when he added: “Why do you stand there as
stupid as stone posts? Go before, one of you, and let the other two follow me. Quick!” As they had nothing better to suggest, they did as they
were told. After going a dozen steps, the Frank called, “Halt! I left a
negro servant at Mpampa with orders to wait there until I sent him word
I had found my friends. That boy must go down and tell him to return to
Larissa, and we will wait for him here.” This occasioned a long parley,
in which the stupidity and suspicions of the klephts had to be overcome.
It was ﬁnally arranged that all four should go down to a point the klephts called the “anemoghroupa” near the entrance of the gorge and that
the boy should thence be sent to the negro. Arrived there the prisoner
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said: “Now there are soldiers about the village. Let the boy go down to
the khan with a letter in his girdle. Let him inquire who I am and who
the negro is and how we came to Mpampa, and let him leave the letter
with a friend of yours to be read by him (since you cannot read) and to
be given to the negro with the message two hours later.” The two klephts, who probably began to feel themselves in some danger, consented
to this. After half an hour’s waiting at the anemogroupa (where, by the
way, they showed him in the rock close to the road a round hole about
three feet in diameter from which issued a steady blast of air, and where
on listening one heard a low roar, as of distant water), the boy, a consummate Greek in intelligence, returned. He had executed his mission
to perfection, reporting that the captive was a cup-companion of Husni
Pasha and had come in the governor’s carriage, and further that the letter had read: “O Lord Diamantis! I have met with friends with whom I
must go to Salonike (pronounced Saloneekee, i.e. Thessalonica in
Macedonia). You will soon receive news from me. Forward my baggage to Bolos and send word to the pasha that all is well, and that I shall
soon have the honor to explain my conduct to his satisfaction.” The four
now began to retrace their steps. The stranger seemed to be in the highest good humor, and the suspicions of the klephts almost disappeared.
They mounted this time to the head of the pass, a walk of four or ﬁve
miles, where the blue waters of the Gulf of Salonike ﬁrst burst upon
their view, seen through the arch of trees, the river being far below to
the left. Between them and the sea was a fertile cultivated plain, and the
horizon was bounded by the faint line of the Chalcidian hills. They
halted for a few moments and turning back gazed upon another picture
equally beautiful but of a widely different character, composed of the
tranquil river, the luxurious woods, and the towering cliffs. They went
on and soon turning to the left forded the stream, a simpler thing for the
trouserless klephts than for the devotee of Poole. From the ford, they
could see a charming old stone bridge about a mile further down. They
then began to mount. After some pretty fair climbing for some two
miles, they passed to the right of a village; and a walk of perhaps ten
miles more brought them to a shallow valley with a considerable lake.
Following a mile or so along its shore, they turned their backs upon the
water and commenced a severe ascent. At the summit of the pass a second valley appeared spread before them, not far below, and into this
they plunged. The sun had long set, but the moon, which was nearly in
front of them a little to the left, aided their descent beneath chestnut
trees. It set just before they came to the cold hollow in which was hidden the house of o Kyrgiakoulakas, the outlines of which could hardly
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be made out in the night. They entered a high-walled enclosure, where
they were greeted by the barking of mastiffs, and mounted a ﬂight of
steps to reach the door. It was opened by a man with a little lamp that
shed a tiny ray. They found themselves in a gloomy hall. The chief of
the Kyrgiakoulakides was absent; but after a short delay his son Lia (the
Thessalian form of Elijah), a man not over thirty, came and ushered the
prisoner into a chamber and questioned him.
“You are acquainted with my father?”
“No; but I am a lover of all klephts, and a sworn brother of Thodores
Maurokordatido. I beg you to send for him and let him answer for me.”
“Just so you told the klephts you were a friend of my father, and no
doubt you are lying now as you were then. We happen to know that you
are a friend of Husni Pasha and of the Turks; now, nobody can be friend
to Turks and klephts, at once. Having fallen into our hands, you naturally try to lie your path smooth to the Turks again.”
“If that be the case, o Kyrios Maurokordatides when he comes will
be angry. Probably he will cut me off an ear, which perhaps will hasten
my ransom.”
“We shall not send for Thodores Maurokordato.”
“You lie; you will send for him, because you will fear that it may
really be that Thodores is my brother; and you will not run the risk of
angering his father. I do not deny that I have the favor of Husni Pasha;
and even for that I am a captive of too much power for you to ransom
without o Maurokordato’s aid. You can see for yourself that I am an
Englishman.” (The voyager wore everywhere and always a lustrous
high hat, a talisman of wondrous power in direct proportion to its inappropriateness.) “Now if you ﬁnd yourselves at war at once with the
Maurokordato and with Husni and with the Queen of England, a particularly handsome ransom for me will be needed to pay for the damages
you are likely to incur. Come! You are a good fellow; I like you! But
you are in a difﬁcult position. You have got a ﬁsh on your line too heavy
for you to land alone. You had better send for Thodores, as I say.”
“Very well; I will set you face to face with Thodores.”
“Can he arrive tomorrow?”
He left the room, and shortly returned followed by Thodores himself. For an instant in the dim light neither friend made out who the
other was. Then there was a simultaneous recognition, and they ﬂew
into each other’s arms.
“So this is your prisoner,” said Thodores; “give him to me. He is my
sworn brother; his friends must be my friends and his enemies my ene-
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mies. So, Lia, give him up to me; or else I will pay his ransom. But in
that case, I cannot aid you tomorrow.”
“That my father must decide in the morning. Meantime, how can it
be that your sworn brother is the cup-companion of Husni Pasha?”
“It is a lie,” exclaimed Thodores, “he is not the companion of
Husni.”
“Oh,” said the American, “there is something about that I have to tell
you, Thodores.”
“What! Something to tell me! You are not going to tell me you do
not hate all Turks, I hope.”
“He drives about in the pasha’s carriage,” cried Lia, “and has the
pasha’s slaves at his command.”
“Tell me what this means,” said Thodores sternly.
“Why,” said the American, “being in Larissa, I went to the palace to
pay my respects to the governor-general.”
“What did you go there for? Did you mean to stab him?”
“No.”
“Did you think you could be the friend of Maurokordatides and of
Husni both?”
“Thodores, you know that I have sworn that your friends should be
my friends and your enemies my enemies.”
“Well, what were you driving about in your enemy’s carriage for?
Did you mean to steal it?”
“No.”
“Ask him why he left it behind in the khan of Mpampa, and walked
up the Lykostomo,” said Lia.
“Oh, you left it behind at Mpampa and walked up the Lykostomo,
did you?”
“Yes.”
“Why did you leave it behind?”
“I was afraid the klephts would capture it.”
“Oh, you were afraid the klephts would capture it? So that is how
you understand the duties of friendship. Lia, your father is away, and
you command in his absence; you must act. Give me this prisoner!”
“He is yours, Thodores.”
“Now, Karolos, you cannot remain here tomorrow. You can go to my
father’s house; it is your right; but I shall not be there, perhaps not he.
You will do better to return.”
The spell-bound American put his hand on his brother’s shoulder,
and said, “Thodores, is o Kyrgiakoulakas going to lead a raid against
some Turks tomorrow?”
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“Well, what if he is?”
“Then, let me be sworn into his service, and give me a sword. I will
ﬁght the Turks under his orders.” Thodores put his arm about him and
kissed him.
They gravely went and ate and drank, and then they all rolled themselves up in blankets and lay down on the hard divans to sleep. At about
three, they rose. They dressed Karolos in complete klephtic costume;
ﬁrst, a ﬂannel vest, doubled over the breast, buttonless and with loose
sleeves, then the extraordinarily full linen petticoat reaching nearly to
the knees, and strapped round the waist, then the triple sash of heavy
silk with the long and slender sheath knife stuck into it together with his
own revolver, and the sleeveless embroidered jacket. The pointed red
boots, as well as the gaiters sometimes worn, were dispensed with, and
the fastidious denizen of the West begged off from wearing a secondhand cap and was allowed to retain his tile, which resembling a little in
form and color the hats of certain priests of the Greek church, imparted
an ecclesiastical appearance in ﬁnely hideous contrast to the klephtic
uniform. Once dressed, he was taken alone by Lia who addressed some
serious words to him upon the engagement and its duties, and then a
stern oath was administered.
They rejoined the others and ate and drank a little; and so, after
divers brief preparations, each man busy by himself, Thodores, Lia,
Karolos, the two men of the previous day, and three others set off quietly together. They mounted the lower part of the western slope of High
Olympus, keeping well down among the oaks, until at about seven
o’clock, arrived at a large opening too rocky for any growth, they found
awaiting them twenty-three ﬁne fellows, constituting the command of
Thodores. They were on the path with occasional halts all day long. It
was a tedious march, and our adventurer felt that there was more pain
than poetry in it, and was greatly disgusted with himself for ever having
fancied the robbers, and unspeakably ashamed of being at that moment
by his own free will and by force of sentimentalism actually taking part
in a thieving expedition. They would probably kill nobody, but it was
probable they would run off a lot of cattle and women; and wasn’t it a
nice business? Late in the afternoon, they came to where, with a dozen
men, was posted the Kyrgiakoulakas, a squat and bow-legged old gentleman with an imposing head, white hair and beard, and very bushy
eyebrows, under which burned two great Thessalian sorcerer’s spheres.
When he heard the story of the recruit he became somewhat sarcastic.
“Can he ﬁght?” he asked, “Well, I suppose he can strangle the children.”
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In the moonlight all were posted about the grange or fortiﬁed farm
which was to be the point of attack, the volunteer behind Thodores so
as to be one of the ﬁrst to reach the gate. They waited long in grim
silence for the moon to set, and then two men ﬁrst went forward with
rude ladders, or rather poles with cleats, and scaled the wall. All might
have gone over in the same way, but doubtless it was considered safer to
open the gate. A rope must have been attached in some way to a lever,
and a petard must have been ﬁxed to the fastening. At any rate, the scalers soon returned, and in a few moments there was a loud explosion.
Then some men rushed forward and seemed to tug on a rope, and the
gate immediately ﬂew open. “Forward,” said Kyrgiakoulakas sternly
and at once there was a general rush of besiegers into the yard.
Thodores, Karolos, and several others were just inside the enclosure,
when shots came from left, front and right. One of the party at the left
fell, and the adored Thodores at Karolos’s right hand. At this, the blood
of his Indian-ﬁghting backwoods ancestors took ﬁre in him, and he
bounded into the darkness to the right. He felt his left hand strike upon
some man’s throat. He swung the butt of his musket down upon where
the head should be. Meantime, there was a fusillade from the gate as
from others who had come up. The ﬂash of a musket coming a few
paces from Karolos forward on the left, he was just ﬁring his revolver at
the place where he judged the shooter must stand, when he was himself
suddenly assaulted and almost thrown down. He emptied the revolver
and then drew his knife. But of what followed this historian can give no
clear account. There was a red light before his eyes; he was out of his
senses. He knows that there was a hand to hand ﬁght, and that he was
afterwards in the house; but he cannot say what occurred. In fact, he
avoids interrogating his memory; and though images of doings press
before his vision sometimes, they are such as could not really have
taken place, and which he refuses to credit.
When he ﬁrst came to himself, dawn was just breaking, and he was
marching uphill. He looked up to his right, and there was Thodores
marching at his side. “Ah!” exclaimed he in joy, “Thodores! you are
living!” Then he felt something tugging back at his left arm and turning
round saw that he himself was leading a woman by the wrist. “My
God!” he groaned in English, “Oh, what have I done!” The same glance
showed him a house below in ﬂames. It had a nearly ﬂat, broad-eaved,
red-tiled roof and was perched on a steep hillock within a high-walled
enclosure. Of its two stories the lower showed no windows, the upper,
which projected and rested on strutts, was partly composed of wood,
partly of rubble-concrete like the lower part. There was a sort of loggia,
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or open room, under the roof, within the general outline of the walls,
shut in to the height of a table by vertical slats, with Mozarabic work
above, but open above that. From that place came a tall column of
dense smoke, beside it the planet Jupiter still shining faintly. Through
one of the latticed windows ﬁre was seen. A party of klephts could be
discerned in the dusk driving a herd of cattle, another party a ﬂock of
sheep. Others seemed to be packing something upon two mules. A little
later, Karolos noticed that he was spattered with blood, and then that
his right arm was bleeding above the elbow so that the loose sleeve was
drenched. He turned sick and sate down upon a stone. A klepht offered
him a ﬂask from which he drank. It contained raki, a ﬁery kind of rum
ﬂavored with mastic. “Where is my hat?” he asked. “On your head,”
said the klepht. He took it off and examined it. It had been pierced by a
bullet. They drew up the sleeve and bandaged his arm. The shot wound
was not serious. He rose and again marched on dazedly.
He asked himself whether it was not a boy he was leading; but turning round saw that it was a woman wearing a garment suggesting a
workman’s overalls, but with wider trousers, of brown woolen with vertical stripes of blue. Below one saw other trousers beneath gathered at
the ankle. The overalls reached to the breast and were buttoned with
half a dozen buttons down the upper part, and held up by straps. The
bust was covered with a white tucker, and the shoulders and upper arms
with a very short embroidered dark brown velvet jacket. Upon her head
the lady wore an olive velvet skullcap, upon her feet red boots laced
over the insteps and ankles. She was a somewhat plump body of
medium height, with a deep chest, a lovely neck, an eggshaped face,
dark complexion, pointed chin, lips neither thin nor full, but bespeaking
ﬁnesse, hazel eyes of a peculiar expression, and rich brown hair, which
is almost unknown in Greece and in all the East. She had tears upon her
cheeks, and an air of grief; but to Karolos this only seemed to make her
doubly pleasing. Her arm tapered deliciously, and the hand was small
and noble. Her captor felt a thrill of joy.
They marched silently up and up, eight of them in all, at a pretty
good pace, leaving the others to follow after. Larks were singing overhead. Entering a grove of chestnuts, they halted for a few moments so
as not to be separated too far from the others. “How is it you are here?”
Karolos asked of Thodores, “I thought I saw you shot.” “No, I only
dropped to avoid the bullets,” was the reply. They took up their march
again just as the sun was rising, and passed out of the grove and over
rocks where it was less easy to maintain a footing. Then they entered a
darker shade of oaks, and after marching steadily for another half hour,
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again halted. Karolos examined his captive’s shoes. They were tolerably stout and quite sound. Again they began to mount. The path was
steeper and they proceeded leisurely, and for a long time made no halt.
The woman began to tire, and had to be hauled up many rocks, and otherwise assisted. At last, on looking over a ridge, they descried across a
gully, and in a grove of lofty walnut-trees a great convent, and in the
same enclosure a church with ﬁve cupolas. It was the monastery of St.
Dionysius,—dedicated principally to the Holy Trinity, to which the
whole mountain is sacred, but in a secondary way to St. Dionysius, and
called by his name. They all went down into the gully and crossing the
brook at the bottom of it scrambled up the other side as well as they
could. At the gate, they were heartily welcomed by several monks.
They passed through an archway, perhaps thirty feet deep, and into a
great courtyard, surrounded by a dilapidated building. Traversing this,
they entered the house on the other side, and passing through it came
out into a beautiful garden with all sorts of fruit and ﬂowers and a
sculptured fountain in the middle having about it on all sides the great
house with a double row of cloisters. This second court was in fairly
good preservation. They slowly promenaded the cloister, chatting as
they went, till they came to an open door into which they turned and
found themselves in a room where were long tables with coffee, maizecakes, cheese of goat’s cream, and green almonds. To Karolos, as being
a stranger, they at once presented a glass of sweet, astringent wine and
an unrecognizable confection. He knew this time what to do. They
remarked that it was St. Dionysius who ﬁrst planted the grape and made
wine; so that this saint seemed to be the heir of the old god Dionysus.
The good friars took great interest in hearing about the raid, and deeply
deplored the death of one of the klephts,—a fact which Karolos now
learned for the ﬁrst time. They evidently had known him well,—
Bhaseely Tzahmy was his name,—and they celebrated his virtues and
his exploits. One monk whom they called the Kandelaptes led in a magniﬁcent barytone voice a hymn about hanging up the arms of the hero.
Two other klephts, it appeared, had been seriously wounded and were
on their way up to the monastery on litters, and would be left there. The
conduct of Karolos was complimented by the partial Thodores, who
explained the abduction of the woman by saying that her husband and
all the men had been killed or were missing, and that if she had been
left in the remote and burning house she must have fallen into the hands
of the constabulary, which would have sealed her fate beyond a peradventure; so that the bringing of her away was made to appear as a disinterested act of gallantry. This was balm to the soul of Karolos, who
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from that moment began to be more intelligently conscious of what was
going on around him. He was even thoughtful enough to purchase a
cloak in which to wrap his belle; though she did not put it on until later
in the day.
After an hour’s repose, they again took up their march. The walnuts
having been passed, ﬁrst beeches and then oaks succeeded; but the latter were of small stature, diminishing as the party ascended. After some
time, in an ugly tract, where the trees were just high enough to obstruct
the vision, without affording any shade, one of the men shot a kid. A
ﬁre was immediately made, snow was melted for water to wash the
meat, and some of the entrails were stuffed and roasted upon a ramrod
as a spit. To the famished raiders, whose appetites had only been whetted by the collation at the monastery, it seemed a great delicacy, and no
less so to the woman, who ate with undisguised relish.
The party resumed the upward march, and soon the walking became
difﬁcult owing to the absence of soil; for they were coming out upon
the lavender grey limestone, or marble, as its ﬁne grain and hardness
entitles it to be named, which forms all the heights of Olympus. The
breeze was crisp and stimulating. The woman visibly gained in courage
and seemed determined to make the best of circumstances and not to
succumb. After a long push without a halt, turning they saw beneath
them a part of the Pelasgian plain (for a part was hidden by the mountain) with the almost imperceptible thread of the Salembria, and standing opposite the Pindos and Pierian ranges. But for the only time in his
life, Karolos found himself indifferent to an extensive prospect. Yet he
liked the rareﬁed air and the exhilaration it produced.
Again they wound upward by a devious path, and large patches of
snow which at a distance was indistinguishable from the marble were
passed near at hand, or even plunged through. Halts were now more frequent, for their fatigues were beginning to tell upon the whole party,
and once more the ﬂask of raki was called into requisition. After
another great spurt, the three summits of Olympus,—ta tria adelphia,—came into view, solemn, impressive, and divine. At length, the
way became less winding, and their spirits rose, albeit the cold was now
piercing. The ridge, however, was all but reached, every step bringing it
nearer. Now, the distant hills of Chalcidice appeared ahead, and in an
instant after the waters of the intervening Thermaic Gulf. The summit
of the pass was attained, and the ascent completed, and the men ﬂung
themselves down upon the rocks that were scattered here and there over
a marble platform as level as a ﬂoor. The woman was put into a little
stone house of refuge which was at hand, and in which she could rest
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sheltered from the wind. The men lay gazing down to where on one
side all the Aegean and its isles were spread out, and the three promontories attached to Thrace, with Salonike quite near; or turned to the
other side to view Pelasgia, with Larissa, Trikale Elassin, and a hundred
villages, and Pindus with Epirus beyond and a line that might be the
Ionian Gulf. But all this was seen during a few minutes only; for a blur
was soon noticed, ﬁrst upon the marine picture and then upon the
inland landscape. The mistiness thickened quickly, and in less than
twenty minutes opaque clouds at their feet completely shut off all view
of the habitable earth, although the heaven was serene above and the
sun was shooting down rays of comfortable warmth. The effect was
awful. All rose to their feet. They were severed from the abode of men
and standing in the palace of the gods. The marble platform was now
perceived to be a ruined ﬂoor, yet assuredly of no human workmanship,
and the blocks of marble on it to be ranged in a semicircle. Who could
doubt they were once chairs, and that this was the very spot where the
ancient gods were wont to hold council ere they ﬁnally took wing into
the empyrean and left Hellas forlorn and fallen?
Moved by the sacredness of the place, the Greeks with one accord
broke out into a strange chant, addressed to the Holy Trinity, and yet at
the same time to the gods of Olympus. Then a shudder passed over the
frame of Karolos, and to his lips there came involuntarily a mystical
aspiration in words not easily translated.
ΔApo; to;n [Olumpon to;n kovrumbon
ta; triva a[kra tou` Oujravnou
o{son aiJ Moi`rai tw`n Moirw'n
kai; hJ ejdikh; mou Moi'ra
a{~ ajkouvsh/ kai; a{~ e[lqh/.
(That is, he prays the fates from the three peaks of Olympus may this
day bring him to the person to whom his destiny is to be united.)
His spirit acknowledged a mystical and sanctifying sway. An invisible hand led him into the refuge, where he found the woman crouched
down weeping and sobbing passionately. She did not perceive his
approach, and he knelt by her side and drew her gradually to him. Her
weeping continued, but at last she gratefully kissed his hand, and still
holding it, looked earnestly and long into his eyes, as if she would read
his heart. The Greeks called, and Karolos led the woman out. All now
advanced to the eastern edge of the plateau, where they looked down
into a vast precipitous abyss having no visible bottom but clouds. The
idea of descending into it was somewhat fearful; nevertheless, down
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they went, Maurokordato, who was in advance, knowing every step of a
way of surprising safety. They clambered down into the cold cloud
which they had seen, and at last found themselves upon a path which
had been worked, so as to render it easy. Descending now very fast,
they left the cloud, and entered a shrubbery of dwarf pines that soon
became a low forest. After crossing a brook upon a bridge high above
the water, they began again to toil upward. At length, emerging from
the woods, they found themselves upon the side of a steep hill where
goats were browsing. On reaching a ridge Karolos was amazed to see
before them, at a short distance, a broad house in white marble, of
greater external elegance and air of security than any other Thessalian
dwelling he had seen, every one of which had seemed to combine a
dread of attack with a dread of the evil eye. It was the house of Panteles
Maurokordato, the head of this celebrated family.
Entering a spacious hall with a great ﬁre burning in its chimney, they
were met by the proprietor, a man of stature almost colossal, his broad
face burnt by the sun, his great Thessalian eyes shaded by excessively
thick and long eyebrows blacker than jet, as was likewise his curly hair
and heavy beard. He bore a stern and gloomy look, and every feature of
his countenance bespoke hard-heartedness; yet his bearing was distinguished and superb. He had remained away from the raid in order that
the command might belong to the Kyrgiakoulakas whom he surpassed
in hereditary rank and in power. He had heard about Karolos and of his
having gone upon the raid; and when his son said something extravagantly eulogistic and mendacious of his sworn brother’s conduct, the
father put his arm about the young man he now ﬁrst saw, and pressed
him to his breast, and kissed him.
Thodores accompanied Karolos and the woman upstairs and gave
him a room for his captive just within the women’s apartment, and
another for himself without. And here what should Karolos see but his
own clothes, the handiwork of Poole, resting calmly spread out upon
the divan, and bearing a suppressed but impertinent air of superior gentility which he resented! Then, the two young men returned to the hall,
there to ﬁnd that a lamb had been roasted whole which the ﬁve bandits
who had come up the mountain and two others were just sitting down to
eat. It was served with stewed celery and was washed down with dark
resinous wine. Extraordinarily ﬁne mutton it certainly was; and Karolos said as much. “Ah,” said Panteles, “this lamb belonged to Hassan, a
Turk I slew last week. To; klemmevnon ajrni; eijnai glukuv, stolen lamb
tastes sweet.”
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The Homeric plenty of the feast, the rich wine, the hot ﬁre, and the
long fatigues soon caused several of the men to curl themselves up to
slumber on the divans; and Karolos, taking the small beaked lamp that
had been provided for him, retired to his own chamber, where he
stripped off his clothes and wrapping himself in a blanket sank
promptly into a deep sleep.
When he awoke, the sun was streaming in at his unglazed window,
which looked out upon the laughing Aegean. He was impatient to see
his captive. The thought of owning a captive taken by one’s own prowess was delirium. He leapt from his cushions, and since in no part of
Thessaly is water supplied to the men’s bedrooms, stood bathing in the
icy northern breeze when Thodores entered bearing a bowl of coffee
with a maize-cake and having lint and bandages for Karolos’s wound.
While the latter took his breakfast with his left hand, he submitted to
the tender surgery of Thodores upon the right arm. “What would you
like to do today?” asked Thodores; “do you not think that we have
earned the right to stay at home and read the Odyssey?” “I quite agree
with you,” said Karolos, thinking of the chamber of Penelope. A complete suit of klephtic costume was brought, like that which Karolos had
worn the day before, only that the new one was of exquisite ﬁneness,
richness, and beauty; and the young fellow dressed himself complacently. Thodores looked on with interest, and when the operation was
complete, slapped him on the back and, laughing, told him to go about
his business. Then, dancing about, he half whisperingly sang a light
song.
“Oh,” said Karolos, “my captive only talks Turkish. Have you not
some woman who can interpret for us?”
“Certainly,” replied Thodores, “there is an old Turkish slave-woman
who has, no doubt, already attended her.”
“Can she be trusted?”
“Entirely; she has been here since my grandfather’s time, and is as
attached to us as if we were her children.”
“What do you mean by us?”
“My sisters and myself.”
So Karolos repaired to the chamber of his booty, whom he found sitting wrapped in a sheet before a ﬁre having her hair braided by the
Turkish duenna. The latter apologized and promised, if she were permitted to go on, she would ﬁnish in an instant. Karolos informed her he
wished her to talk Turkish for him. She remarked that the lady could
only talk a little Turkish, her language being Persian, and she herself
only knew a little Persian. But there was no one else in the house who
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could interpret better. The two long braids having been completed, the
fair one threw off the sheet and seated herself nearly in the Western
fashion upon the edge of the divan upon and below which bears’ skins
had been thrown. She no longer wore the overalls of the day before, nor
the dress of a Greek nor that of a Turkish woman, but the simple costume of Persia, a very beautiful turquoise blue silk gown, high in the
neck, with sleeves large and puffed above, but closely ﬁtting below the
elbow, with deep lace cuffs turned over them. This robe reached nearly
to the knee and was edged with a band of delicate scarlet embroidery.
Each ankle was encircled with a blue enamelled ring. This too thrilling
attire evidently was for her a matter of course. Her expression and features, especially her nose, which on the yesterday had escaped due
attention, told of nobility, reﬁnement and character. Karolos sat looking
at her as in a dream. An aromatic pastille was burning in the chamber.
At last, he commenced questioning her through the interpretress, and
the following is the procès-verbal of the examination.
“My lass, what is your name?”
“O my chief, the name of her whom thy right hand possesses is
Roshana.”
“Roxana, Roshana, where were you born, and who were your
father and mother?”
“My father was a wealthy merchant of the sons of the goldsmiths of
Teheran; and my mother was a slave-woman.”
“Of what race was she?”
“She had been stolen by gypsies in Hungary.”
“Then, tell me, Roshana, how came you to be living in that Thessalian grange?”
“My chief, the story is long. My father married me to a Chamberlain
of the Shah—”
“One moment,” interrupted her captor. “Ask her, mother, whether
she cannot speak the lingua franca.”
“No.”
“Then, go on.”
“He already had one wife; but she was kind to me.”
“Permit me. Does she speak Magyar?”
“No.”
“Nothing but Persian?”
The interpretress reported that the captive said she could speak
Romaic.
“If she can speak Romaic”—that is, Greek,—“why does she not?”
“Now she says she can’t,” said the old woman.
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The two women tried to explain themselves; but the duenna was not
strong in Persian. Finally, the lady looked straight at Karolos, and
uttered the words,
“Ne rakesa tu Romanes, miro baro rai?”
“Romanichal! O boro duvel atch’ pa leste! Butikumi aja kekkeno
sos rakkerben sa gudli!” answered he. They were talking the language
of the gypsies, which both their mothers had spoken.
“Yes,” said she, “and I am glad to tell my story in a language the
Gorgios do not understand. For a year I lived with the great man not
unhappily. But afterwards he went away upon an embassy to distant
countries; and ﬁnding myself lonely, I sent to him for a divorce. So he
dispatched a proxy who performed the ceremony. Shortly afterwards a
young merchant named Fasl Ullah was about to carry a caravan to
Stamboul. I had seen that he was a handsome young man, and had
heard enough to make me believe that his heart and his head were as
amiable as his person. I induced my brother to make his acquaintance,
and much that was good was reported to me of him. A marriage was
proposed; but I had learned from my mother certain Hungarian ideas,
and insisted, before deciding, upon conversing with the gentleman in
my brother’s presence. That led to his desiring to see my face; for, O my
chief, the veils of Teheran are thick and not like the veils of Stamboul.
So it was arranged that I should go to Fasl Ullah’s house in his absence,
and steal a set of chessmen; and so I did. Thereupon, he summoned me
before the Cadee and accused me of larceny. Now, in accordance with
our law, a witness must look upon the face of her whom he accuses; and
he did so. Upon that, I answered his accusation and said that I had only
stolen the chessmen, which were instruments of Satan, in order to
destroy them. And he admitted that I had stolen nothing else, so that the
Cadee was obliged to discharge me. And Fasl Ullah was struck with
love for me, and discerned that I was not without prudence. A contract
of marriage was agreed to by which my fortune was to be added to his,
and I was to be made his equal partner in his business. So we were married; and I induced him to make three great caravans of kali and doru
carpets of Kurdistan, shawls of Kurk, curtains of Teza, silks of Teheran,
embroideries, metal-work, tiles, turquoises, pearls, attar, opium, and
tumbak, and to lead one caravan himself and entrust the other two to his
two brothers, and to bring away the whole of our wealth, so as to carry
it into the country of the Franks, to the great city of Vienna. The three
caravans all arrived safely in Stamboul, where we sold a portion of our
wares and purchased others; and there we hired a ship and loaded it
with our merchandise, and put the bulk of our money into the hands of
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bankers. We set sail for Trieste, meaning to stop at the principal markets
on our way. We arrived at Salonike about the fast of Moses.”
“In what year?” broke in Karolos.
“This year, my chief, about two months ago. (The fast of Moses was
in the second week of May, that year.) We sold some goods to advantage. But we learned that the governor-general Husni Pasha was completing a new palace in Trikhala, for which carpets, hangings, and
decorations would be required. So we made up a wagon-load of beautiful things, and set out for that town. Now when we arrived under this
mountain, not very far from where my chief found her whom he possesses, we were attacked by robbers, and our guard was put to ﬂight,
and my dearest husband was slain, and I myself ﬁnally found refuge in
the farm house whence my chief and lord took me. I had remained there
endeavoring to repurchase from the thieves some of our property, and
to recover my husband’s body.”
“To hi butsi shukár! It is a wonderful story, madam, and wonderfully
told, by a biographer whose intelligence is as wonderful as her beauty.
Tell me now what I am to do for you. Shall I carry you down to Salonike, or what?”
“I suppose my chief will have to go to Salonike to get my ransom.”
“Upon my soul, madam, you know well that if there is to be any ransom it is I that shall have to pay it, not you, since I am your captive, not
you mine. You would not have told me about your wealth if you had not
perfectly understood that.”
“Oh, you are my captive, are you?” said she, assuming an air of
mock hauteur. “In that case I desire to ask you a few questions. My lad,
what is your name?”
“O my lady, thy captive’s name is Karolos.”
“Karolos, where were you born, and who were your parents?”
“O my lady, my father is a sheikh of the ulemas of America, and my
mother is his only wife.”
“Then tell me, Karolos, how did you ever come to be a cut-throat
and horse-thief on this mountain?”
“My lady, it is a short story of inexcusable folly. I came to this country out of excessive curiosity. I saw some of these men and admired
them, and I joined in the expedition against the grange to please them
and enjoy their good opinion.”
“Do you repent having brought me away?”
“Ah! my lady, how can I do that?”
“Then, perhaps it was not so foolish, after all.”
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“Ah, it would be a happy foolishness, indeed, if it should induce you
to consent to marry me.”
“It is not lawful for a man to marry a woman in bondage to him. But
you shall go down to Salonike with an order on my banker for the
amount of my ransom. For ransom there certainly must be. The robber,
your chief, will demand it; and I prefer to pay it. When I am a free
woman, it will be time to consider what you may then have to propose.”
“But will you not go down to Salonike with me?”
“No; I will not go till I am ransomed. Besides I cannot stir. All my
body is full of pains with that terrible climb. I shall rest very well here.
But I beg you, Karolos, to go down without delay.”
She called for writing materials, wrote a letter to the banker, and
drew a cheque for a thousand pounds. Karolos received these, kissed
her hand, and withdrew. He ran at once to Thodores and informed him
that he must go down to Salonike upon the most urgent business.
Thodores said he would immediately send a man down to the skala, or
landing place, of Letochoro to engage a cat-boat for the following
morning. This man could at the same time carry down Karolos’s Frankish costume and monkish cloak which he would need. “Could I not go
myself today?” asked Karolos. “It would hardly be safe; I should not
like to have you delayed on the shore.” They went to give the order, and
then sauntered down into the woods, enjoying the Etesian breeze, the
rareﬁed air, the gentle warmth, and the general Sundayness.
“I have been thinking, Karolos,” said Thodores, “what an advantage
it is to a fellow to visit different countries, as you have done. I marvel at
the perfect conﬁdence and wisdom with which I have seen you act in
difﬁcult positions.”
“Oh, Thodores, don’t make fun of me.”
“I am not making fun, I am talking straight out of my heart. You mix
with the society of different races; you compare their conﬂicting ideas;
and you are carried to a height whence you can survey all opinions, and
view things justly.”
“That is what I ought to have done, Thodores; but it is as far as possible from what I have done.”
“You have red men in your country, have you not, Karolos?”
“Yes.”
“You are at war with them?”
“More or less so, nearly all the time.”
“Now see how different the ideas of different nations are,—even two
peoples so much alike as the Greeks and Americans. Do you know, that
among us, to carry off a woman as you did is scarcely considered as
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quite kalon k’agathon (a nice thing to do)? But you have come from
your wars with red men, and were probably brought up to think stealing
a woman as much a matter of course as stealing a horse. So we must
make allowances.”
“Even with us, Thodores, abductions are not quite matters of course.
Neither I nor any of my three brothers ever carried off a woman before.
At least, I do not recall any such incident.”
“Indeed! But still, Karolos, it is easy to see it was a natural thing for
you to do; while in our country, do you know, a gentleman could hardly
be induced to steal a woman.”
“In America, I must confess that more women than horses are stolen
by gentlemen in one way or another.”
“Is it possible?” exclaimed Thodores. “It is astounding! Yet I admit
that what you did was quite right, and I admire you for your boldness in
doing it.”
“Why do you think it right, Thodores?”
“First, because you could not take anything else so valuable; second,
because you could not do the Turk any other injury he would feel half
as bitterly; and third, because it may prove a great blessing for the
woman, for you may be able to baptize her, Karolos.”
They walked on for a long distance in silence, following down the
bank of a babbling brook under the beeches. At last Thodores burst out:
“But there are some of your violations of our customs I cannot so much
admire, Karolos.”
“Why, tell me, I pray you, what it is I have done. I do assure you in
advance that I did not consciously violate any usage.”
“Why, I am informed that this morning you rushed past the doorkeeper of the women’s apartment and entered your captive’s chamber
unannounced. Now, there is not in all Thessaly another Christian, Turk
or Jew capable of such an act as that. I have heard they behave so in
England; but you are not English, and it was indelicate, Karolos.”
“Now you speak of it, Thodores, it certainly was shocking. I beg
you, as fast as I commit such solecisms, to call my attention to them. I
am a dreadful Barbarian.”
Again, they walked together in silence, Thodores trying to swallow
his disgust. They came out upon a road. After a while Thodores stopped
under an oak and said, “On this spot, I slew last year, Nikophoro,
bishop of Petra.”
“Mercy! How did that happen?”
“Perikles and I were further up the road when we got information
that the good bishop was coming with some money for the monastery
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in Skala. We laid in wait for him, as he came up, jumped out upon him,
and took the money. We had let him go and he had turned back and was
out of sight when it suddenly occurred to us that he would go straight
back to his cathedral and excommunicate us. It made my blood run
cold. We ran after him, and caught up with him just here, and I shot him
through the head.”
“In America,” said Karolos, “young men do not blow clergymen’s
brains out from fear of excommunication.”
They turned back toward the house. Thodores explained that the
Turks would now be in a more active state of rage than usual, owing to
the abduction, and that the klephts must be constantly on their guard.
For that reason, he would not accompany Karolos to the shore in the
morning, especially as he would only put him into danger by doing so.
What Karolos had to do was to go down under the guidance of one klepht
and get off in the sloop as quietly as possible.
The sun was setting when they reached the house. O Kyrgiakoulakas
had sent to say that he expected a hundred pounds for the captive. This
time, Karolos was careful to have himself duly announced; but pressing
into the chamber behind the doorkeeper, he saw his beauty start at his
name in much emotion. She ﬂew to him straightway, tears streaming
down her cheeks, and seized him by the arms. “Why, what is the matter?” he asked. “O Karolos,” she caught her breath. “O Karolos, I
thought you were gone; and there fell over my heart such a dark shadow
of some dreadful calamity. I was persuaded that you had met with some
accident, and that we should never meet again. Oh! I am so glad you
have come back.” Karolos kissed her. “Tell me,” she said, “I did all I
possibly could to make you go today, did I not?”
“You certainly did.”
“But it was not to be. It was fated you should not go, and I am so
happy.”
At supper, the elder Maurokordato gave a very interesting account
of his celebrated father, Alexander, then still alive in Egina, and of his
ancestors, whose history the reader doubtless knows by heart. To Karolos this garrulity was unspeakably grateful, because it saved him from
the necessity of either speaking or thinking, at a moment when he could
only feel.
The ﬁrst streaks of dawn were mottling the clouds above the hills of
Chalcidice, when Karolos shook the shoulder of the sleeping Thodores
in order to tell him kalh;n ajntavmwsin or au revoir.
Then coffee and maize cakes having been exhibited, off skipped
Karolos gaily enough with another klepht for his guide,—with “another
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klepht,” for by this time, he felt that he was one of them, just a little differentiated, as his archimandrite hat well expressed. They ran, jumped,
clambered, were almost thrown down by a difﬁcult and fatiguing path.
They stopped to gain breath, still on the bare mountain side above the
forest, and the guiding klepht, well named Lykophron (wolf-minded),
was walking about looking for something on the ground. Four great
shepherd’s dogs came running up to Karolos, with a very menacing
aspect, evidently about to attack him. “Sit down, sit down, or they will
tear you in pieces,” shouted Lykophron. He sat down and the dogs
ceased their hostile demonstrations, though they still stood about him,
precisely as they had about old Ulysses over yonder in Ithaca. In all the
traveller’s experience in Thessaly, no incident seemed to him so Homeric as this.
“Soon as Ulysses near the enclosure drew,
With open mouths the furious mastiffs ﬂew;
Down sate the sage, and cautious to withstand,
Let fall th’ offensive truncheon from his hand.”
In a moment, the shepherd came and drove off the dogs. “What are
you searching for?” asked he of Lykophron. “I am not searching,”
replied the latter. “You lie, my friend,” rejoined the shepherd, “it is only
a simpleton who walks about looking on the ground like that without
searching anything; but I will tell you what you were looking for. You
were looking for bones.” “All lies,” said Lykophron calmly. They went
down to the shepherd’s hut, where Karolos learned that six merchants
had been murdered just above the house two years before, and where
the shepherd showed them some very animated pieces of wood-carving.
Karolos purchased two pretty groups of dogs and sheep. They were
carefully packed and fastened upon the back of Lykophron. Down they
went again, and now plunged into the Maurologgo (pronounced
Mabhrolonggo) or “Black Forest.” When after two hours they emerged
from it, the sun was oppressively hot, the Etesian breeze being cut off
by a great spur to the left. The village of Skamnia with its tall bell-tower
was seen perched on a height across a little valley near at hand. Shortly
after, from a hill they had to go over, they could look down and see the
parched plain and the shore, Platamona with a conspicuous tower to the
right and Letochoro, their destination, with the red-tiled roofs in the distance before them.
After a weary, scorching, dusty tramp, they came at last to Letochoro; but they gave it a wide berth to the right and got down to the
skala where they found the cabinless sloop. Not a breath was stirring,
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and the only thing to do was to wait. A half dozen other boats were
there, but only a few men. Lykophron departed to his lodging where he
was to await the return of Karolos from Salonike. There were grapes
and olives to eat and a bottle of wine. Karolos took off his beautiful gala
klephtic costume and shook the dust out of it and put it on again. The
sun was overpowering, almost poisonous. He had a slight chill, followed in half an hour by fever. The boatman came to him, and shampooed him, particularly over the veins of the arms, with a hard pressure;
after an hour of this he felt some refreshment. In the middle of the afternoon, another boatman came, also men for other boats. Soon after the
breeze sprang up, and to their joy they were able to put to sea. The wind
was necessarily dead ahead, since at this season it only blows from one
point of the compass. Karolos took off his splendid jacket, almost covered with bullion, and carefully packed it away, and put on his cloak to
protect the undervest. Then he reclined against the gunwale and
watched the shadows change upon the many-folded Olympus, until the
sun set behind it. And still he watched the august pile, dozingly, all
through the night, ﬁrst in the fading dusk, then under the stars, then in
the moonlight, and last illumined by the early dawn, dreaming of those
he loved up there, and wondering whether they dreamed of him. It was
already light when they came to land at Salonike. Karolos donned his
European clothes and for the time being ceased to be a klepht. The
gates of the town were not yet open, and he sate admiring the view.
Behind, were dark blue hills from which an ancient aqueduct brought
down the water. The town, well-displayed upon the hillside, was
enclosed within battlemented walls with great round towers, and was
sown with a hundred minarets, among which could be seen here and
there gardens and domes. On the other side, the harbor looked peaceful
in the breaking day; and just rounding Cape Bernos (pronounced
Bherno) came the steamer from Kaballos (pronounced Kabhallo)
bound for Bolos and Athens. As soon as the gates were opened, Karolos
entered, and soon discovered a coffee-maker in the street. After breakfast, he looked about the town, ﬁnding it even more ﬁlthy and squalid
than Turkish towns usually are. He wandered into the bazaar, and
through it, and came out just by the khan of the foreign merchants, in
the upper balconies of which many rich wares were displayed. He
mounted the stairs within the courtyard and sauntered along the lower
gallery. He entered a ﬁne Persian salesroom, where what should meet
his astonished gaze but the very counterpart and replica of the gorgeous
carpet which he had left at o Diamantis’s in Larissa, now doubtless at
Bolos! Was it not his own? If not, what an extraordinary chance to ﬁnd
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the mate of it! Nobody in the room understood a word of Greek; he was
obliged to go off in search of an interpreter. Returning with that functionary, he began, as a matter of course, by examining and talking about
nearly everything in the room, at last casually asking,
“What is the price of that carpet?”
“A thousand pounds. Is it not beautiful?”
“It is beautiful indeed; but far beyond my means. Have you some
ﬁne attar?”
From attar, the conversation went to roses and nightingales, and Persian poetry. And then Karolos asked,
“Does that beautiful carpet come from Persia?”
“No, from India; but I brought it from Persia.”
“Ah! I think you said the price of it was three hundred pounds, did
you not?”
“Oh no; that would be impossible. Remark its great beauty.”
“Yes, it is truly beautiful. I thought you said three hundred pounds!
At that price, I might consider it.”
“You seem such an admirer of beautiful things, that it ought to
belong to you. Suppose we say nine hundred pounds.”
“Alas! it is out of my power. Have you the other two of the same
pattern?”
“No; I had one of them, but it was stolen.”
“Stolen! How did that happen?”
“It was a great calamity! I had this carpet with many other precious
things, loaded to carry to Trikhala. I set out accompanied by my
beloved and only wife, who was dearer to me than my soul. Under the
mountain Elimbo, the accursed Greeks set upon us and killed my wife
and stole all the merchandise.”
“What! Why, I have heard a story strangely like this. What, I pray, is
your name, O merchant?”
“Fasl Ullah.”
“Fasl Ullah!” It was the name of Roshana’s husband. Karolos turned
sick, and almost fell. He leaned against the lintel for support, and for
some moments could say nothing. The merchant was looking at him
with painful amazement. At last Karolos found words:
“Fasl Ullah, what became of you after the robbery?”
“I had been knocked on the back of the head, and had been seriously
injured. I lay unconscious or delirious for six weeks. I came near
dying.”
“Was your wife’s body recovered?”
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“Yes, I did not see it myself, being unconscious at that time; but so
they told me after I got well. She was buried there.”
“But Fasl Ullah, you have been misinformed, and I tell you your
wife is living now.”
On hearing this, the merchant turned white, then looked stupid,
grinned hideously, squinted, turned quarter way round, and fell down
violently in an epileptic ﬁt. A little crowd collected from the gallery.
When the ﬁt was over, several of them lifted him and carried him into
another room. Karolos went down to the ofﬁce of the khan and wrote
Fasl a letter containing the necessary particulars, and no others, and left
it with a friend of his, another Persian merchant, to be communicated in
due season and judiciously.
He likewise wrote to Thodores requesting him to break cautiously to
Roshana the news of her husband’s existence, and to warn her that he
was now subject to epileptic ﬁts. She was begged, if anything happened
to make her desirous or willing to see Karolos, to write to him in care of
the great London merchants to whom so many Americans consigned
their correspondence. The letter concluded, of course, with adieux and
with aspirations for the welfare of all the Olympians.
This Thessalonian epistle, our excursionist,—mere humdrum excursionist now, nevermore to be a klepht,—carried and entrusted to the
boatman to be remitted through Lykophron to Maurokordato; and taking his cloak, his wood-carvings, and his klephtic ﬁnery, the only vestiges of his past state of existence,—an existence that was living
indeed, while now he was nothing but a sad and shadowy ghost,—he
boarded the steamer just as she was weighing anchor, and thus found
himself once again among the consumers of soap.
But very soon he went to his berth more sick than ever he had been
at sea. At ﬁrst, it was a violent and long-continued chill. Then a high
fever, complicated with seasickness, and overridden completely by bottomless despair. And as he looked out at his porthole and saw, for the
last time, the majestic and sacred mountain that had become so dear to
him, his frame was shaken with grief and he cried like a child.
When he reached Bolos he was far too ill to rise; but he managed to
write a note and to send it to o Giallopoulos to thank him with all his
heart for his unparalled kindness, and to beg to be excused, on account
of severe sickness, from paying his respects, his thanks, and his adieux
in person, and further asking to have his traps sent aboard the steamer.
One of the young men came and said they were all very glad he had lain
low; for his escapades had been heard of, and were he to be caught, it
was more than probable that he would be bowstrung.
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For months and months the aimless wanderer used to say to himself
that it would perhaps have been quite as well.
***
Two years later, the still aimless wanderer found himself in Vienna.
The walls had at that time only lately been removed, the Ring was altogether inchoate, and the general pictorial tone of the town quite different from what it is now. He was strolling one day through some of the
narrow alleys and streets in few of which two carriages could meet and
pass one another, when, on looking into an Oriental shop, he saw the
very counterpart and replica of the gorgeous carpet he had brought
away from Larissa. He went in and began to examine it with wonder.
Beside where it hung was an open door, and scrutinizing that side of the
border, he chanced to see through that door a woman’s ﬁgure dressed in
mourning. Automatically, he drew nearer; for discretion and the power
of reﬂection had ﬂed. She turned. His heart was arrested. It was
Roshana. She looked at him with wonder and welcome. Things spun
before him. He fainted away.
When he next came to himself, he was lying in bed in a sunny room
very weak. Feebly puzzled to know where he could be, he looked
around him. Roshana was quietly //seated/sitting// by his side with
needlework. “Are you always to be near me, Roshana?” he asked in
Greek, forgetting she did not speak that tongue. She pressed his hand
and answered in German: “Get well for me.”
He did get well, very fast;—so fast, that after a few days Roshana
would come no more, and a hateful little man was promoted to be his
only nurse. He sent to summon her; but she only returned a bit of paper
bearing the words: “We shall next see one another when you come to
carry away your captive to your own house.” He had no house: he must
have one! Should he take one here in Vienna or its suburbs; or should he
go with her to Pest, the city of bliss, where her mother would have been
at home? They say, “life out of Hungary is not life”; and he could ﬁnd a
house in O Buda by the shrine of the old Moslem saint Gull Babá, the
father of roses, opposite that terrestrial paradise, the Isle of Margaretha,
with all its delights. This was, at ﬁrst, a most enticing plan; but the more
he turned it over, the less he liked it, till at last the idea of sensual Buda
became odious to him. Then he bethought him of fairy Prague, the town
of the hundred towers, with its silvery atmosphere, its hilly air, its
massy piles looking like the fabric of Aladdin’s Jinns, its castellated
heights, its mystic river and valley, its quite unintelligible Czech
speech, its general psychic quality. Ah! That was the place to have his
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Roshana in. The very next morning after this meditation he insisted
upon being carried down in a chair and put into the train to go househunting in sweet Bohemia. Fortunately when he arrived in Prague, he
found the bracing air made him feel stronger; so that on the following
day he was able to go about in the ordinary conveyances. But he hunted
high, he hunted low, in vain. He tried to get a house that would look out
on the old clock tower: but no, there was nothing pleasing. He tried the
neighborhood of the bridge: in vain! He tried the market-place: nothing! He tried going up by the Hradshin: it would not do! At last he heard
that without the walls, on the brink of the hill above Smichow, overlooking the whole town and the valley of the Moldau, a lonely house
was to be had. It proved a bizarre affair. Its owner had ruined himself by
imitating to precision some of the chambers of the Alhambra, taking
care however not to have the colors too fresh and garish. Now, as the
situation overlooking the valley was nearly the same as that of the
Moorish palace, and the view from the windows, which constitutes an
intrinsic element of the decoration, had some analogy with the original,—without the silvery sierra, it must be confessed, but with a more
beautiful foreground,—the effect was nearly what it should be, and as
different from crystal palace reproductions seen since that time as a
boat is from a rowing machine in a gymnasium.
The house was taken and the impatient lover, whose ardor collected
him like drops of water on a hot stove, threw himself into the work of
furnishing those chambers where new things were required. Meantime,
it was arranged by letters that on a certain morning he should descend
upon the peaceful shop of Roshana with all the fury of a retired bandit,
and carry her off to his Bohemian fastness. For two whole years, life
had lost its savor to him because of his too highly seasoned Thessalian
experience. It was she with her penetrating genius that had detected
this, and had suggested a little bouffe performance,—perhaps to give
another color to his reminiscences. In accordance with this prescription
for a mind diseased, the day before the proposed elopement he went
down to Vienna and put up at the inn of the Erzherzog Karl for the
night. In the morning, his man with Roshana’s maid and all the baggage
were dispatched by early train to Prague. This left Roshana alone in
her house, because the other servants had already been dismissed. He
dressed in his klephtic costume, with the addition of the red cap and
blue tassel, the leggings and pointed boots, and furthermore of a splendid old Moorish scimitar stuck in the sash. He threw over this the voluminous black cloak he had brought from the convent of St. Denys; all
his other clothes going off with his gentleman and madame’s maid. He
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had arranged to have a carriage with fast horses and an intelligent driver
ready in the Graben. Then he rushed into the shop of Roshana which
she was tending, attired in the Persian street habit, her veil turned aside
so as to show her face, but otherwise completely covering her from
head to foot, save that the gathered bottoms of the trousers might perhaps be seen. He rushed in and raised an unearthly yell and executed a
series of savage antics calculated to frighten an old gentleman with his
wife and sister who were the sole customers and whom he ﬁnally drove
out at the point of the sword. Then, seizing Roshana by the wrist, he
pulled her out and locked the door. He dragged her through the street all
the way to the Graben, to the amazement of the public, there bundled
her into the carriage, jumped in himself and drove off to Florisdorf,
across the Danube, where they were to take the afternoon train for Prague. It is needless to remind anybody who in those days ever sojourned
in Vienna that the gratuities expected in that capital were multitudinous
as the waves of the sea, nor that the most extortionate hotel in this
respect was the genteel Erzherzog Karl. Now when our conquering
hero had taken his departure from that hostelry, he did not happen to
have such a thing as a pocket about him. True, he had money in his girdle; but that is not quite so handy as a pocket, and his anxiety to conceal
his carnaval costume beneath the folds of his great cloak rendered his
movements awkward; so what damning offense should he be destined
to commit, after remembering Zimmermädchen, Zimmerkellner, Kellner, Zweiter Kellner, Hausknecht, and all the rest of the train on a scale
proper to a man about to receive his greatest joy, but to go away leaving
the Portier unfeed! Approach ye furies fell! The Portier was a particular
friend of a railway guard; and the consequence was that, when our couple were snugly ensconced in a compartment of the railway carriage
that they imagined they had secured for the journey, at the instant
before the train started, the door was unexpectedly opened and an
undersized Englishman with a carpetbag and a shaven face was thrust
in upon them. Once the train was in rapid motion, the protector of the
lady threw off his cloak, looked out both windows twice, drew his
scimitar, and in broken English asked the intruder who he was and
whether he knew the consequences which would necessarily follow
from his conduct. The little Englishman replied that he was a minister
of the Methodist Church, and was entirely unacquainted with the customs of the country. “Then,” said the other, “there is one way in which
you can save your life, and one way only. It is instantly to unite this lady
and myself in the holy bonds of wedlock.” “But,” said the minister, “I
have no authority to perform the ceremony of marriage.” “I confer that
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authority upon you, to be used on this occasion only. I further make you
a present of a hundred gulden; but should you refuse—” “But I do not
refuse,” said the clergyman, “I am very glad you are disposed to
acknowledge the Christian rule.” The matter was explained in German
to Roshana. Though it was quite contrary to her views of the formalities beﬁtting the execution of such a contract, she very obligingly
acceded to the proposition. “May I ask if you are provided with a ring?”
asked the priest. The bridegroom showed a seal ring with a stone of
unexampled proportions. “That seems hardly appropriate to the occasion,” said the little man of God. “It is the only one I have.” “Perhaps,”
said the professional splicer, “I might be able to help you out.” He fumbled in his carpetbag, and produced a little wooden box, of not very elegant workmanship, nor altogether immaculate, which upon being
opened disclosed a dozen or more plain gold rings of assorted sizes.
The smallest of them was found to ﬁt; and in less than ﬁve minutes the
Grecian man and the Persian woman were indissolubly and monogamously made one ﬂesh under the sanction of the Methodist Episcopal
Church. This was all very well; but the homiletic discourse which followed, when the little preacher learned that the lady was a Mahommedan, and that the man was a robber, who had stolen her that morning,
and was even then in the act of carrying her off to his castle in the
mountains of Bohemia, where the most deplorable consequences
would inexorably have ensued, had not the grace of God prevented by
causing them to be married on the road, became a little tedious.
Nevertheless, the bride did not ﬁnd it so. Her mother had been a
Christian born, and she was quite disposed to follow her husband into
any religion he might embrace. She had just that moment been married
into the Christian church, and she wished to know what her position as
a Christian wife was to be. She was already aware that it was a monogamous union; but she was interested to learn that her husband could not
divorce her whenever he pleased. She put her hand on her husband’s
shoulder, and said, “So you belong to me, Karl, as much as I do to you.”
“Undoubtedly, I am your possession.” “Well; I will be a Christian. We
will go to hell together for it, if it comes to that. God is very cruel; and
too much like the Shah, I think. But I will adopt your religion. Only, let
me tell you it is not that religion that makes you my property. You
would be altogether mine under any other law, or under none. But if I
become a Christian for you, I want you in return to be just a bit of a
Moslem for me. I don’t want you to look upon marriage as such a
sacred thing that it is merely wicked to break it; I would rather you considered it as just a plain contract which it would be dishonorable to vio-
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late.” “But if Moslems do not violate their marriage vows, is it not that
those vows bind them to very little?” “Well, I shall not make them an
instrument of torture. But truly good Mussulmans leave their wives to
select their concubines for them.” “Oh well! It is a good jest; but, you
know, Roshana, that it would be impossible for me to desire any other
woman than you.” “Karl, there is another Christian vice that I wish you
would begin by giving up, now; and that is the vice of lying to one’s
wife. I do not intend to force you to tell lies by taking offense if my vanity is not watered with them daily, like a rose bush. And I shall not lie to
you, systematically. I am sure you will not object to my deceiving you
now and then, when I really think it best to do so.”
“Oh, I will submit to any hocus which you are quite sure will meet
my approval when I ﬁnd it out.”
“Of course,” she said, “it is the duty of a faithful wife to lie to her
husband, sometimes. But there is no excuse in the world for his lying to
her.”
“Why, what is the difference?”
“All the difference possible. The wife’s conduct is under her husband’s control. And I shall always obey you, Karl, with the exactness
with which a soldier obeys his captain and the zeal with which a fanatic
obeys his god. Therefore, you need not fear to tell me the truth; since it
will not affect my actions contrary to your command. But you, poor fellow, are under no such salutary dominion, and with your hot head, if I
did not lie to you occasionally, why what would become of us?”
Her husband kissed her hand. “Then, if you do not wish me to lie to
you, there are some questions you must not ask me. For instance, you
must not ask whether I am more ﬁt to control you or you to control me;
for it might be subversive of discipline if I were to tell the truth.”
“I want to know, Karl, whether you object to my scolding. Some
men do not like their wives to scold. No doubt, a man who scolds is a
childish brute. But if you do not permit your wife to scold, why then, of
course, she will have to do more lying.”
“I do not object to all the lying I can think you will ever do. But
touching scolding, if a woman does not scold, I am sure she will do one
of two things, that is, either to sulk or to be false. Now sulking and
hypocrisy I hate; but scolding, prettily done, faithfully and heartily
done, displays a woman’s beauty and grace in a peculiarly irresistible
way. It is verily one of the seven great joys of matrimony.”
“The seven great joys of matrimony! What are they, husband?”
“I will tell you before morning, dear.”
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“I should already know, if there were so many. I have had two husbands before. But I never discovered but one joy, and that one very
much over-rated.”
“Ah, well, we will see about that later! You have never had a Christian husband before, and have never felt your soul melt and mix with
the man’s that you altogether possess. If you were cold in death, my
passion should make you warm in joy.”
They arrived at the house in the evening and with house and furniture she was delighted. They tasted the collation that was waiting for
them; and then she rose to retire. She said: “Shall I put on the Persian
dress I wore in the robber’s house?”
“Yes, indeed; that is the very thing.”
“Then, you can come after half an hour.”
He spent the weary time as best he could. He removed his leggings.
He made his toilette. But ten minutes before the time, he sent to
announce himself. Entering her boudoir, he went up to her as she stood
there, and clasped her close. He drew her down upon a divan. He spoke
to her from the bottom of his heart. By some awkward jerk, the beautiful silk frock was torn from top to bottom. She laughed. “By God!” he
murmured, “I thought on Olympus I knew what the joy of living was!”
And so there they abode in gladness and bliss, till the abridger of
delights and sunderer of companions fulﬁlled the decree of the Most
High.
***
APPENDIX
The Letter of Karolos to Husni Pasha
To the exalted presence which gratiﬁes the desires of all people, the
most beneﬁcent of the age, the vizier Husni Pasha, protector of the
world, the splendour of whose instructive front causes light and gladness to mankind; may the Almighty preserve him in power!
Already when I was in my distant home, I had heard of his renown;
for his exploits are like the far-glittering stars, except that the stars set.
So I said unto my father, “O my father, I desire to take ship and to voyage unto the land of the Turks to gaze upon the face of the hero whose
world-adorning counsels are the chamber-taper of the Osmanli
Empire.” And my father replied, “Go, O my son, and gather wisdom at
the feet of him, the light of whose understanding is as that of the eternal
stars shining in the night. When his nicely-judging opinion is conﬁned
to business, he breaks a hundred armies by one arrangement; and when
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he adjusts the affairs of a kingdom, he subdues an entire climate with
one dispatch.” And after many days and nights, I attained at last to my
desire, and entered within his gates. Then was I struck with veneration
and attachment on beholding the august countenance, and was
immersed in wonder and amazement. And when he had given me permission to attend him at his divan, I felt that though death were to come
to me that night, yet should I have experienced happiness sufﬁcient for
the life of a mortal man. Then said I within myself that perchance the
beneﬁcent one would deign to accept the poor offering of a Western
riﬂe which accompanies this letter. Oh! could I even send with it my
soul, that triﬂing present what would it be! Then I desired to see all the
province over which my lord holds sway, and all the marks of his exaltation with which it is ﬁlled; and for ﬁve days I have been riding continually and increasing my acquaintance with his magniﬁcence, and
instructing my mind with the observation of his possessions. And now I
can ride no more; but whereas the hand of the governor-general is
boundless as the ocean in bestowing bounties, being the key of the
gates of kindness and liberality, it may be that he will look with favor
upon the student of his greatness, and condescend to order some day his
carriage to convey him to the places where he may admire the beauties
of the eyalet. And may the garden of my chief’s life never feel the
winds of autumn, and may the branch of his tree of life be free from the
drought of decay.
From the humblest of the pasha’s servants and the faithful companion of the divan,
Karolos Kalerges.
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[Why Do We Punish Criminals?]
4 May 1892

Houghton Library

Sir: Why do we punish criminals? I have asked this question of
many intelligent people, and have uniformly been told the security of
society requires that men who have committed crime should be prevented from further wrong-doing and that those who are ready to break
the law should be deterred by the spectacle of other punishment.
These are the reasons almost universally given; and I believe no
weightier ones are to be found. Yet if this be all, how can existing laws
possibly be defended? For this principle acknowledges, in obedience to
the decree “Vengeance is mine, I will repay, saith the Lord,” that the
state has no right to pour out upon the heads of criminals the vials of a
blind and purposeless wrath. In fact, it surrenders all power to punish
criminals for anything they have done in the past. What they have done
relates to the punishment merely as an indication of what may be done
in the future; and pains are inﬂicted solely to prevent future crimes.
Were there any other way of ascertaining that a man was about to conceive and carry out a crime, that would afford precisely the same reason
for locking him up; though the thought of evil had not yet entered his
mind. In short, in this way of viewing punishment, what is done is justiﬁed on the bare ground that the safety of society requires it. Just so,
when a nation is in terror for its existence, owing to a foreign invasion,
the soldiers may enter a friend’s ﬁeld and convert it into an earth-work,
burying the fertile soil fathoms deep. It is an outrage; but it is excused
as having been dictated by mortal fear. Precisely this is the footing
upon which reason places what is called “punishment.” Here is a criminal, whom, if you are a Christian, you are bound to love, and the communion cup or wafer is refused to you, on the deadly peril of your soul,
if you do not vow to love him. You are constrained for your own safety
and that of your neighbors,—not, commonly, however, for the safety of
lives, but only for that of property,—to deprive this sworn friend and
brother of yours of his liberty. Are you not, then, under an obligation to
have a special and tender care for his well-being and comfort? If you
341
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are a Christian, here is a matter for serious consideration. If you are a
Jew, your obligations are nearly the same.
But it must be confessed that the Christian doctrine of love has been
quite as much undermined as its historical propositions; that too not by
any agency of science, for all the researches of scientiﬁc psychologists
go to support the principle of charity, but simply by the development of
an anti-Christian spirit within the church itself. It is shown by such little
indications as the now frequent designation of a clergyman as a “minister of God,” while he used to be a servant of God and minister to men. It
is shown when the transmutation of a minister into an agent of police,
or an agent of wrath too strenuous for the police, receives the general
approval of church-going people, who only protest that he should not
act as agent provocateur. This anti-Christian religion, this politico-economical deiﬁcation of selﬁshness, as the one respectable sentiment
upon which all the serious business of life must turn, will end by corrupting all the bonds of society and by leaving it in the same condition
of disintegration in which Christianity found it in the days of Petronius
and Apuleius.
But even the votaries of the Almighty Dollar ought to see that the
present treatment of criminals is wicked,—even in their sense of being
wicked, uneconomical. Economists have often been heard to suggest
the death-penalty as a good riddance for all kinds of criminals, truly a
suggestion that lays bare the heart of the bloody abomination to which
we are now all called upon to bow the knee. But the pertinent reply is
that the community has not yet been educated up to sufﬁcient reverence
for the rights of property to assent to that plan. Yet the present method
of judicial punishments certainly does not fulﬁll the purposes aimed at.
Thus we seek to prevent the same man from committing the same crime
again; and for all ferocious laws, many and many a man is convicted
twenty or thirty times over for repetitions of the same offence, without
speaking of those for which he escapes detection altogether. Now, passing by the dire aspects of this fact that are not of a nature to impress the
man of today, the legal proceedings necessary to bring about all these
repeated convictions cost MONEY!! The remedy the economists and
the dollar-godly urge is to punish harder, make prisons more fearful,
torment the souls out of the wretches, in short, to pursue methods
which any trainer of animals would tell them are the most foolish possible in the case of a horse or a dog. But the only reply to this proposal
which they will heed is that there are as yet a certain number of oldfashioned tender-hearted men on juries who notwithstanding all the
oaths in the world cannot be brought to convict men when they believe
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the sentence will be too cruel; and prisons are already just as cruel and
just as dreadful as jurors can be induced to have used.
Next, let us consider how far existing punishments act to deter men
from crime. The criminal himself who has a far more realizing sense
than anybody else of the miseries and tortures of a prison is not deterred
by them in the slightest. Within twenty minutes after his release from
conﬁnement, if he gets a chance he will reenact the old crime. Now his
punishment, if it does not avail to deter him, will still less deter others
of his kind. Professor Lombroso’s irrefragable observations of criminals in Italy explain this fact by showing that that class of men exhibit a
markedly abnormal sense of pain. Physiologists have established the
same fact in other countries. It is curious to see how reluctant those who
are engaged in supporting the present system of punishments are to
admit these scientiﬁc facts. Yet the frequent convictions of the same
men for like offences itself sufﬁciently shows that the present punishments have no deterrent effects whatever upon men like them. Upon
those who are not yet criminals it cannot be denied that the prospect of
punishment must in the existing state of things be a strong motive for
abstaining from violation of the law; yet there can be little doubt that
what they chieﬂy dread is the social ignominy. The judicial punishment
excites their imagination far less, and presents itself as a simple deprivation of liberty. The tortures of prisons are not known to such persons,
or are disbelieved. And things unknown or disbelieved can hardly affect
their minds. Still, it may be said that this is a matter of opinion and surmise; that perhaps those unknown terrors really have more inﬂuence
than is supposed. Grant this, as just possible, though improbable. But
even if a more humane system were unexpectedly to turn out slightly
less deterrent than the present one to some small class of prospective
criminals, still it could not fail to be almost completely deterrent to the
professionals, and that would be far more important.
“But how, then, would you have us punish criminals?” I shall be
asked. The reply is: Recognize the facts of science, disagreeable as they
may be to your blood-thirsty and politico-economical heart. Recognize
the fact that the criminal is a man of diseased mind. And drop the idea
of punishment altogether. First, shut him up in an asylum and cut him
off from evil communications. Second, try your best to soften his sensibilities, to strengthen his will, and to elevate his mind. Third, make his
lot as happy as you possibly can. Fourth, prevent him from breeding his
kind, and ﬁfth, keep him conﬁned until you feel sure that he is cured
and that it would be safe to let him go.
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“But how would you have us treat criminals in these asylums? Shall
we pamper them with luxuries?” The reply is: Treat them as if you
loved them. Of course, if you are an economist you do not and must not
love them; because you believe in the divine regenerative power of universal selﬁshness. But treat criminals just as you would do if you did
love them; because it is the cheapest method in the end. One condition
of their happiness is that they should feel that they are earning their living. Hence, sixth, they should be taught there would be no breeding
there, and little communication with one’s friends, and that people who
preferred to work hard under such conditions would be entitled to enter.
Only, they would not be let out until they were thoroughly and permanently cured of this abnormal taste. If such persons turned out to be
very numerous, the establishments would become great sources of revenue to the state. But all this is imaginary; people would no more try to
get into such places, than they try to get into insane asylums, now.
And what would the result be? In the ﬁrst place, hereditary criminality would be swept away at once. Nobody would ever be convicted
more than twice, and very rarely more than once. Then, a certain number of persons, not altogether an insigniﬁcant number, would be
reclaimed and made valuable members of society. Upon persons contemplating crime for the ﬁrst time, such punishment would be about as
deterrent as the present; perhaps a little more so, since the period of
conﬁnement would be far longer. The chief part of the punishment of
such persons, the social part, which is most terrible and very excessive,
would not be directly affected. Juries would be more ready to convict.
Consequently, appeals would be less numerous. Crimes would be very
much fewer, when the professional thieves were all under lock and key.
The amount of money paid to persons connected with the criminal
courts would be reduced extremely, and their interests would be altogether opposed to the change. Remember that, when they express their
opinions about the proposal.
The expense of the new establishments would at ﬁrst be heavy; but
later, when they had become in part self-supporting, when criminal
families had died out and crime had been much diminished, the
expense could not greatly exceed that of existing penitentiaries. The
saving would be in the machinery of justice.
The losses of individuals would be greatly reduced.
All these beneﬁts would come from people’s laying aside their evil
and un-Christian rancor, and recognizing the plain truth of science that
men who commit crimes are diseased minds.
Outsider
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Review of Buckley’s Moral
Teachings of Science
2 June 1892

The Nation

Moral Teachings of Science. By Arabella B. Buckley. D. Appleton & Co. 1892.
Another subject so important, vast, and difﬁcult it would be hard to
name—a subject which not every philosopher of the ﬁrst rank would be
competent adequately to treat. Not mere clear insight into one aspect of
philosophy is sufﬁcient; a full appreciation of what belongs to the spirit
of all the different leading schools of thought is required. To say that the
subject is far beyond the powers of the authoress is no disparagement.
Nor has she attempted any thorough or philosophical discussion. It is
not science which has dictated her teachings, but traditional ideas, for
which she ingeniously ﬁnds considerable countenance in facts of natural history. But these facts are somewhat isolated and sporadic; they are
not the leading facts of any current scientiﬁc theory. That they play so
little part in science perhaps indicates a defect in scientiﬁc theories.
Two widely different things might be understood by the “moral
teachings of science.” In the ﬁrst place, the prosecution of scientiﬁc
research necessarily requires and strengthens certain moral qualities,
quite independently of what the results of that research may be, and the
moral teachings involved must undeniably be good so far as they go,
although they may be one-sided, fortifying only a part of the moral
nature, and leaving another part neglected. The ﬁrst of these teachings
is perfect fairness and moral indifference as to the outcome of any
inquiry. Suppose, for instance, the inquiry be as to the correct reading
of a text of Scripture, “Thou shalt not steal,” or “Thou shalt steal.” (We
purposely select an impossible case, in order to free the example from
perplexities.) There is a conclusive argument to be drawn from the
moral nature of man that the former and not the latter must be the correct reading. Nevertheless, in estimating the force of the purely historical evidence—in order to be scientiﬁc, in order to be logical—we must
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for the time being remove, if we can, all such prepossessions from our
mind, and look upon the two commandments with an indifferent eye;
not rejecting any considerations, but putting them aside for the time
being. Many great scientists go to church, and are there very unlike
what they are in their laboratories. At one time they are studying one
aspect of truth, at another time another. To regard either aspect fairly
and honestly, the other must for the time be excluded. If they conﬂict,
the presumption, the faith of the scientiﬁc man is, that it is because the
last word has not been said, on one side or on the other; at any rate, it
must at least be hoped that there is an ultimate resting-place which will
be satisfactory from both points of view.
Perfect candor in recognizing facts and their bearings, without trying to explain away real difﬁculties so as to make out a decided conclusion, is the very ﬁrst point of scientiﬁc morals. To get at the facts of
observation, uncolored by any theory or doctrine, moral, political, or
physical, is what the scientiﬁc man must strive for. It does not please
him at all to have his observations agree too well with one another. It
makes him suspect that something is wrong. An obstinate discrepancy
is his delight, because it shows that he is on the road to learning something he does not yet know. It was a little discrepancy in the place of the
planet Mars, of a fourth of the breadth of the moon, that forced Kepler,
who would not blink it, to the discovery of his ﬁrst two laws, and so
made the discovery of Newton possible, and opened the way for all
modern science. Nothing, it is true, is more common than to ﬁnd admirable scientiﬁc men strangely incapable of seeing the force of certain
kinds of evidence; as many medical men long were blind to the evidences of the germ-theory of acute constitutional diseases. Perhaps
they are even better scientiﬁc men for that, within a limited ﬁeld; but in
a broader ﬁeld it is a fatal defect. Let lawyers have their rules for
excluding certain kinds of testimony if they will, but science must
exclude nothing, not even the fancies and traditions of men. On the
other hand, science must not confound different orders of premises. It
must let instincts and superstitions have their say, unchecked, and listen
to them; and then it must let scientiﬁc observation have its say, equally
unchecked. Science will erect a theory which shall do full justice to
both orders of facts, if it can. But whether it can or not, it will collect
new facts in all departments to see whether they conﬁrm an existing
theory or suggest a new one.
But Mrs. Buckley Fisher rightly understands by the “moral teachings of science” something different from such teachings of scientiﬁc
logic. She means the moral and spiritual beliefs and tendencies which
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are in harmony with the discoveries and theories of science. Now, to
hold that these moral teachings of science are necessarily sound and
wholesome is an utterly unscientiﬁc belief, because it is not borne out
by facts, but is merely an airy optimism. Science is incomplete; it is
essentially incomplete, for what we mean by science is the sum of
human activity at any epoch in the path of discovery; and were everything once found out, this activity must cease. True science never pronounces an ultimatum. Philosophical writers are always doing so. Men
like Spencer lay down the principle of the conservation of energy as an
ultimate, primordial principle of the universe; but a pure scientist is
puzzled to know what can be meant by such a truth. For him the conservation of energy is a principle which he may safely assume in all reasoning about large and unorganized masses, and with little hesitation
for molecules and atoms, and which is certainly applicable, to a great
extent at least, in regard to living matter. But what absolute universality
means, or whether it means anything at all, he does not know nor
greatly care. Science is dealing only with what is likely to come into the
ﬁeld of experience in a moderate time. It has nothing whatever to say
about eternal verities, and its moral teachings are necessarily defective
if such verities have anything to do with morals. But science really
makes no pretence to teaching spiritual things; and what are rightly
enough called its moral teachings—that is to say, the views of spiritual
questions which have a general resemblance to the discoveries science
has made up to date—are doctrines for which science does not vouch in
the least.
Nobody who analyzes these teachings understandingly and without
bias can well deny that, so far, they have been in the main distinctly
anti-Christian. The ﬁrst general feature of nature which attracted the
attention of modern scientists was the prevalence of mechanical law;
and Robert Boyle, one of the most devout of Christians, formulated the
mechanical philosophy according to which the universe works like a
machine. Make this proposition absolute and universal, and it jars
utterly with the creed of Christendom, for it leaves no room for ﬁnal
causes. Boyle himself made room for them by limitations of the proposition. For instance, he held that in the beginning there was no such
mechanism, until God had made his plans; and that, that done, the
whole character of his action was changed. There is a fearful want of
philosophical unity about such a conception. The natural “teaching” of
science, though far from being a scientiﬁc conclusion, is that all
appearance of ﬁnal causation is illusory. Christ taught that God loves
his children, and that not in an entirely inscrutable way, but humanly, so
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that there is intercourse between each man and God, and prayers are
sent up and answered. Yet the “teachings” of science reduce God to the
condition of a limited monarch, acting under laws which leave no room
for personal favors. This view has penetrated so far that when Tyndall
proposed a prayer test, the attitude of the clergy was less courageous by
far than that of Elijah towards the Tyndalls of his day.
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Review of Ridgeway’s
The Origin of Metallic Currency
23 June 1892

Houghton Library

The Origin of Metallic Currency and Weight Standards. By William Ridgeway, Professor of Greek in Queen’s College, Cork.
Cambridge (Eng.) University Press: New York: Macmillan. 1892.
Compound arithmetic can certainly make itself very disagreeable.
From the urchin writhing in the agonies of a long sum in long measure,
up to Belshazzar, watching the hand write upon the wall those distressful words, “Pounds, pounds, ounces, drams,” that suggested there was
an account to settle with God, mortals have doubtless undergone more
misery, ﬁrst and last, from this branch of mathematics than from any
other. On the other hand, to accompany a learned and ingenious essayist in his explorations of ancient metrology, to cut the rope that ties us to
the here and now, to mount the heights of speculation, borne up by a
beautiful and globular theory, to cleave the thin air of ancient texts, and
trust to our guide to get us back to terra ﬁrma, this is a most delightful
and entertaining pastime. Alas! we have blown our last parting kiss to
the theorists of our boyhood, Boeckh, Queipo, Hultsch, and the rest.
They have sailed away for ever, and we shall never see their like upon
earth again, with those two beautiful propositions of theirs, ﬁrst, that, in
the ancient systems generally, the units of weight, length, and capacity
were connected in much the same scientiﬁc way as the gramme, the
metre, and the litre are connected; and, second, that in the ancient world
pretty much all the weights and measures of all climes and ages were in
simple commensurable relations to one another. We know that, before
the adoption of the metric system, different towns of Europe used at
least 400 different pounds, and probably twice as many. The units of
capacity and of length were quite as numerous; and there was no rational connection between them. In short, the language of quantity was as
various as the dialects of speech. But the accepted doctrine until lately
was that the Babylonian (or, as some said, the Egyptian) system was
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strictly scientiﬁc; and that all the peoples of antiquity followed that, or,
at least, used only standards commensurable with those of that system,
or, at most, slightly modiﬁed from it. These propositions rested upon
the testimony of ancient authors, supplemented by divers ingenious
arithmetical computations by which certain relations between certain
quantities were made to appear. If anybody objected, as many a man of
logical sense did, that such calculations proved nothing but the idle
industry of their inventors, and that the documents were almost all of
extremely late date, and probably expressed merely convenient approximations, like “A pint’s a pound the whole world round,” the answer
was that we were not at liberty to reject the only evidence in our possession. Yet some enduring work was accomplished by the old metrologists; namely, they weighed and measured, besides coins, perhaps a
hundred ancient standards and a smaller number of other monuments.
Within a few years Mr. W. M. Flinders Petrie has determined the
values of many hundred additional ancient standards and has measured
thousands of monuments. What is far more important, he has contrived
methods by which scientiﬁc logic can be brought to bear with all its
force upon questions of ancient metrology. His conclusions will be
found summarized in the article “Weights and Measures” in the Encyclopædia Britannica, last edition. Having determined no less than 516
weight-standards unearthed by him in the Greek-Egyptian town of
Naucratis, he has embodied the results in a curve whose abscissas measure the quantities of the weights, while its ordinates are proportional to
the numbers of specimens of the different quantitative values. This
curve shows certain maxima; and upon these maxima it is precisely that
Petrie bases his reasoning. We know from many careful experimental
researches that when men try to reproduce many times any quantity, the
values they do produce will cluster about the truth, or about the truth
affected by a constant error. The curve of these values will show a maximum at that point. Now, the Naucratis makers of weights were
undoubtedly trying to reproduce some standards, legal or illegal. Consequently, each well-marked maximum of the curve represents the
value of a standard they were trying to reproduce. This logic is irrefragable. Prof. Ridgeway endeavors to break it down by the remark that
many of the weights may have been fraudulent, and that as well by
being too heavy as by being too light. Granted; but this in no wise
weakens Mr. Petrie’s reasoning from maxima, which Prof. Ridgeway
does not seem fully to apprehend. In order that these falsiﬁcations
should produce maxima in the curve, it would be requisite that the
counterfeiters should aim at quantitatively deﬁnite falsiﬁcations, and
the deﬁnitely false standards so produced and put into use would be,
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ipso facto, new units. In short, a clearly marked maximum must represent a distinct unit, a distinct aim, explain its origin as you may. The
general upshot of Mr. Petrie’s inquiry into the weights of Naucratis is
that many more units were in use in that town than could have been
found in Nuremberg, or in Venice, or in any great mediæval mart. So
the theory that the ancients did not have the same variety of standards
that has marked the modern world down to our generation is exploded
at one blast; and, that gone, the ridiculous idea that the units of mass,
length, and capacity were scientiﬁcally adjusted evaporates by its
intrinsic volatility. It is only commerce, extensive, pervasive, and voluminous, that can bring about a uniﬁcation of units, and nobody can
maintain that there was as much commerce when Gibraltar was at the
end of the world as there was after men had circumnavigated the globe.
Prof. Ridgeway’s theory is that before the use of metals there was a
universal unit of barter throughout Europe, Asia, and Africa, to wit, the
cow. Of all the metals gold ﬁrst became known, and the balance was
invented in order to weigh gold. Consequently, the earliest unit of
weight was the gold unit; and this was ﬁxed at the amount of gold
exchangeable for a cow. Strangely enough, the cow had the same gold
value in all countries and in all ages, namely, 130 to 135 grains Troy ($5
is 129 grains, 900 ﬁne). In order to reproduce this unit, there were rules
for building it up from the seeds of different kinds of grains. The author
does not mention that similar rules were given by Arabian metrologists
for forming the dirhem and mithcal. All the leading systems of weights
of antiquity are passed in review and explained on these principles. The
Roman as is made to have been a bar of copper from which fractions
were broken off as required.
Though the author ﬁnds much fault with the “school of Boeckh,”
especially for supposing that units of different kinds were originally
connected in the French style, yet he himself really belongs to the old
school, because he attaches more importance to documents than to
monuments. Now, experience has shown that this method cannot lead
to any ﬁxed conclusions. Many places in this essay are marked by the
arbitrariness and the one-eyedness which belong to the old books. But
judging it as a performance of the old school, in which complete truth
and ﬁnality are not to be expected, but only valuable suggestions mixed
with fancies, it must be acknowledged that this is a strong work. It bristles with interesting facts many of which have never before been used
by metrologists. The evidences are marshalled with consummate skill,
and we cannot doubt that several of the doctrines here put forth will
take a permanent place among the principles of ancient metrology.
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Review of Pearson’s
The Grammar of Science
7 July 1892

Houghton Library

The Grammar of Science. By Karl Pearson, M.A., Sir Thomas
Gresham’s Professor of Geometry. [The Contemporary Science
Series.] Imported by Charles Scribner’s Sons, 1892.
The title of this book hardly prepares the reader for its real nature. It
is an attempt to elucidate, in an original train of thought, what amounts,
generically speaking, to Kantian nominalism, and to show its applicability to contemporary scientiﬁc problems. Although the metaphysical
doctrine from which it proceeds is all but exploded, and rests upon an
inaccurate psychology and an uncritical logic, in our opinion, yet it
must be conceded that the book is one of considerable power, and contains matter for salutary reﬂection for anybody who cares to think
deeply.
“The object of the present work,” says the author, “is to insist that
science is in reality a classiﬁcation and analysis of the contents of the
mind.” This suggests that investigation consists in ﬁrst collecting one’s
facts, and then locking one’s laboratory door and retiring to one’s study
to work out one’s theories; whereas, in truth, it involves experimentation alternately with things and with the diagrams of things. The realist
will hold that this alternation is helpful, because the reason within us
and the reason in nature are essentially at one; while the conceptualist
will wish to separate his facts and theories as much as possible. He
holds that any uniformity or law of nature is, as Prof. Pearson says, a
mere “product of the perceptive faculty.” Newton’s great work was “not
so much the discovery as the creation of the law of gravitation”; and the
force of gravity, because it is a concept, not a percept, has no reality.
“The mind of man,” he tells us, “in the process of classifying phenomena and formulating natural law, introduces the element of reason into
nature; and the logic man ﬁnds in the universe is but the reﬂection of his
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own reasoning faculty.” This is (as we think) very false; but it is the definite position, broadly taken, of a vigorous thinker.
It is hardly necessary to say that the nodus of the whole argument
lies in an attempt to show that “the reality of a thing depends upon the
possibility of its occurring as a group of immediate sense-impressions.”
But the author hardly seems aware that this statement will be regarded
by most psychologists as involving an analysis of consciousness now
quite out of date. In the ﬁrst place, it is not possible, as here implied,
for the same sense-impression to occur twice. It is an individual event
which happens once only. When a sensation had today is said to be
identical with one had yesterday, what is true is, that two sensations are
recognized to be alike; and this likeness resides not in those sensations,
nor in any others, but in the irresistibleness of an act of generalization.
Thus, generality is essentially involved in that whereon the reality of a
thing is said to depend; and that consideration is fatal to nominalism.
Besides, there is no such thing as an “immediate” sense-impression: the
only things immediately given are total states of feeling, of which
sense-impressions are mere elements; and to say that they are elements
is a metaphorical expression, meaning, not that they are in the immediate feeling in its immediateness, but that the act of reﬂective judgment
is irresistible which perceives them there. Here, as before, therefore, a
product of analytic thought is detected as essential to that whereon the
reality of a thing depends; and, as before, nominalism is refuted. Moreover, in both these cases, and in all others, that which is most essential
to reality is the irresistibleness of something; and this sense of resistance is a direct presentation of externality—what Hamilton called an
immediate perception. Let the subjectivism out of which nominalism
springs be modiﬁed by the recognition not merely of immediate feeling, but also of this sense of reaction, and further of the generalizing
movement, and it will become a harmless doctrine enough—a mere
aspect of realism.
In his application of his nominalism to problems of science, Prof.
Pearson has adhered to the spirit of the Kritik der reinen Vernunft with
surprising ﬁdelity. He has said things which Kant did not say, but
which are so completely in his line of thought that we almost seem to
be reading the old master himself. Many of his observations are interesting; others seem quite untenable. Thus, he adheres to Laplace’s doctrine of indirect probabilities in its least acceptable form, relying here
upon Mr. F. Y. Edgeworth’s cobwebs. In a still weaker fashion, he
allows himself to be confused by such a writer as Dr. Ernst Mach, in
regard to the relativity of motion. The conclusion to which his nomi-
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nalism leads him is that motion is wholly relative. If this were proved,
the truth of Euclid’s postulate concerning parallels would be an easy
corollary; but, unfortunately, as far as rotation is concerned, the proposition is in ﬂat conﬂict with the accepted laws of mechanics, as Foucault’s pendulum-experiment will remind us.
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Review of Curry’s
The Province of Expression
14 July 1892

The Nation

The Province of Expression: A search for principles underlying
adequate methods of developing Dramatic and Oratoric Delivery. By S. S. Curry, Ph.D., Dean, School of Expression; Instructor of Elocution, Harvard College, etc. Boston: School of
Expression. 1891.
The name Elocution, which, even with our own early writers, was
nearly equivalent to eloquence, having been subsequently transferred to
the subsidiary art of delivery, is at last degraded by Dr. Curry to designate an offensive display of technique without soul or real art. This
leaves him no better word than “expression” by which to designate the
art usually termed elocution. In this essay, which it is certainly not too
much to call thoughtful and reﬁned, although it might be found disappointing to a reader who were to expect the profound philosophy to
which the adepts of this art nowadays make pretensions, four different
schools of delivery are recognized as traditional—the imitative, the
mechanical (that of Rush), the impulsive, and the speculative (that of
Delsarte). These are all more or less criticised, although not always
with entirely convincing arguments. Especially Rush’s method is condemned, partly on the ground that it is mainly based upon observations,
not of a natural and universal style of expression, but only of a conventional and peculiar style—an allegation far too lightly supported—and
partly on the ground that the mechanical application of its rules is found
to produce results very odious. But there is a confusion here between
the question of the truth and utility of the rules and of the value of a stupid, unreﬁned, and tasteless application of them. Elocution, in this, may
be compared to the art of writing, the usual rules for which are universally acknowledged as sound, so that they cannot be violated with
impunity. But let them be applied with ever so much technical skill, yet
in a soulless, perfunctory, and undiscriminating manner, and the result
355
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will be called an academical or rhetorical style. Precisely the same
effect is too often produced by elocutionists of the school of Rush. But
in the one case, as in the other, it is not the rules that are at fault, but the
inartistic use of them.
Nor is it fair to expect that an elocutionist should be a great artist or
orator; Mr. Mackaye himself, to whom Dr. Curry seems to assign a
preëminent position among teachers, is not that. The truth is, that the
attitude of mind in studying principles is so opposed to its attitude in
applying them, that excessive devotion to the theory of any art is somewhat unfavorable to its practice. It is so in some measure even in that
principal art to which rhetoric and elocution—if not, indeed, all other
arts—are subsidiary, namely, the art of thinking and of feeling aright.
And the more an art is of a subsidiary character, the more theory and
practice are, or seem to be, at war.
When we inquire what Dr. Curry would propose in place of the four
rejected methods, we do not ﬁnd a very deﬁnite reply in this volume.
He insists strongly upon training, but that is a matter of course; the
whole question is what the method of the training shall be. He thinks it
highly important to say that the art of delivery shall be made chieﬂy a
manifestative, and only in small degree a representative, art. But this
again seems to be too far back among ﬁrst principles to escape vagueness. We are promised, however, nine succeeding volumes by Dr. Curry
upon his art, so that we cannot expect that the ﬁrst should contain anything more than generalities.

Editorial Backmatter

Editorial Symbols
Within the Text
Peirce’s writings are presented (as nearly as possible) in a clear-text format.
Omitted passages in abridged selections are identiﬁed (by page or table reference) within italic brackets at the point of abridgement. All other insertions are
the result of authorial rather than editorial circumstances. Situations caused by
various kinds of interruptions or incompleteness in Peirce’s surviving texts are
indicated as follows:
Italic brackets enclose titles and other text supplied by the editors (including parts of words in damaged documents that have been reconstructed).
Italic brackets enclosing three ellipsis points indicate one or more lost
manuscript pages.
Italic brackets enclosing a blank indicate that an incomplete discussion
occurs before the end of the manuscript page.
Sets of double slashes mark the beginning and end of Peirce’s undecided
alternate readings; the single slash divides the original from the alternative
inscription.
Selections by writers other than Peirce are reduced in size and, for ease of
reference, are identiﬁed by vertical rules running down both margins.
Within the Apparatus and Annotations
Page and Line References
All page, column, and line numbers refer to the present edition (each selection’s opening page title block, running heads, diagrams, drawings, and illustrations do not count as lines). In most cases, text or titles within a diagram or
drawing will not need a line reference; if necessary for clarity, line numbers
are counted independently within each ﬁgure.
Unbordered data tables are included in the page line count, but lines in
complicated data tables are enclosed in lined borders and counted independently from the surrounding text lines. Since some columns often span two or
more subordinate columns in Peirce’s scientiﬁc tables, the boundary lines
around column blocks (counted left to right, top to bottom) are used to locate a
point of variation. In such bordered table references, the page number is followed by a column block number (in parenthesis) and a row number within the
block. If a page includes more than one table, a table number (t1, t2, etc.) will
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be included with the parenthetical block number. Footnote lines are also
counted separately from the text and are indicated by “n” following the page
number.
A line may include more than one occurrence of a word. If such a word is
the subject of an apparatus entry, a parenthetical number following the line
number indicates the speciﬁc occurrence of the keyed reading in that line.
When the keyed reading refers to more than one occurrence, all are identiﬁed
parenthetically.
General Editorial Symbols
Bibliographical references used throughout the editorial portions of the
volume are identifed in the “Bibliographical Abbreviations” summary that
immediately precedes the Introduction. Editorial symbols found in the editorial back-matter are deﬁned as follows:
An asterisk (*) preceding page and line numbers indicates that the reading
is discussed in a textual note.
A roman closing bracket (]) follows the initial reading of an apparatus
entry. In most cases this initial reading, or lemma, represents the reading of the
present (critically edited) edition. Rejected readings (either from the copy-text
or subsequent forms of the text) appear to the right of the bracket.
A caret ( ∧ ) in the rejected reading to the right of the bracket signals the
absence of punctuation, operational signs (e.g., , , or the mid-line multiplication dot), or mathematical and scientiﬁc symbols (e.g., degrees, minutes,
seconds). Absence of punctuation in the accepted reading (lemma) will be represented as clear text, without the caret.
A wavy dash (~) in the rejected reading to the right of the bracket stands for
the same word in the accepted reading to the left of the bracket. It is used as a
place holder for words in an entry where the only variant is a symbol such as a
mark of punctuation or an operational sign.
The word [formula] or [equation], used (as shown here) in italic brackets,
stands for a lengthy or intricate mathematical reading. It is used in the lemma
as a place holder representing the accepted reading in the present (critically
edited) edition when the rejected reading to the right involves only a few simple changes (such as a mark of punctuation or an operational sign).
A vertical stroke (|) indicates a line-end break and is used to clarify an
emendation or an alteration description; when, in the Alterations, it indicates a
page break, it is noted as such.
An arrow (→) within the pagination descriptions of Peirce’s manuscripts
indicates that a page has been renumbered within the sequence. Thus, 1 → 2
indicates that Peirce renumbered manuscript page 1 as page 2.
A pilcrow (¶) represents a paragraph indention.
✧
An imploded diamond ( ) preceding an entry in one of the apparatus lists
indicates that the reader needs to look up the corresponding entry in one of the
other apparatus lists to trace the full history of the text. (1) When preceding an
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entry in the Emendations list, the imploded diamond indicates that the emendation was required to complete a revision left unﬁnished by Peirce; in such
cases the corresponding entry in the Alterations list will provide the reader
with the original state of the text. (2) Conversely, when preceding an entry in
the Alterations list, the imploded diamond indicates that Peirce’s text required
emendation according to general editorial principles of this edition. In such
cases, the copy-text reading appears in the lemma of the selected alteration.
The ﬁnal reading can be found in the Emendations list. (3) When preceding an
entry in the Line-End Hyphenation list, the imploded diamond indicates that
the compound word that appeared hyphenated at the end of a line in the copytext was emended, and the corresponding lemma in the Emendations list provides the exact reading in the edition text.
In Emendations and Rejected Substantives Only:
The abbreviation et seq. after a page and line number indicates a “classemendation”: all readings subsequent to the cited reading are identically
emended (and exceptions are listed after the word Except). If the same emendation occurs more than once, but in scattered places in a given item, the additional instances are listed after the word Also.
The abbreviations ital. and rom. indicate that the reading in the lemma was
originally printed either in italic type (underlined in manuscripts) or in roman
type (not underlined in manuscripts or in italic typescripts).
Not present signiﬁes the lack of corresponding text in the copy-text or other
collated source texts.
In Alterations Only:
The following non-punctuated italicized abbreviations are sometimes
adopted to describe the nature of the alteration: ab for above, aft for after, bef
for before, bel for below, del for deleted by hand, del-t for deleted by typing
over, ins for inserted (i.e., squeezed in on the line), intl for interlined (i.e., set
between two lines, or above or below a line), and intl-c for interlined with
caret or a careted line. The word added indicates that the alteration was
inscribed either on the line without being squeezed in, or very close to the line
without interlining, or in the margin.
A small black diamond (♦) within an alteration description indicates that
the immediately following words are affected by the description enclosed
within the next set of square brackets. When there is no ambiguity as to the
words affected by the description within brackets, no black diamond is used.
Identical alterations are listed after the word Also at the end of their ﬁrst
keyed description, but only if they immediately follow each other. Otherwise,
their description is repeated.

Annotations
The annotations given below are keyed to page and line number. For details
see Editorial Symbols. Some annotations identify persons whose names may
not be widely known, or who are insufﬁciently identiﬁed in the text, and the
sources of quotations and paraphrases. For the identiﬁcation of sources every
effort has been made to cite the editions Peirce owned or had available to him.
When this is unknown, or when the edition he used was unavailable to us, the
edition referred to is one that was accessible to him. See the Bibliography of
Peirce’s References for more details. Where Peirce’s quotations differ from
their sources, we either provide the original or note the differences when the
latter were not reported in a textual note in the Textual Apparatus.
Other annotations clarify passages, provide historical background, suggest
contemporary connections, identify and explain philosophical, mathematical,
and scientiﬁc terms (often using Peirce’s own entries for the Century Dictionary), or refer to relevant passages elsewhere in Peirce’s work. Several annotations contain transcriptions of relevant correspondence, passages from earlier
drafts, annotations by Peirce in offprints, etc., that are not incorporated in the
text. Sometimes comments and evaluations made by Peirce himself, or by others, are also included. The transcriptions contain occasional corrections or bibliographical indications in italic brackets, and light spelling and punctuation
improvements.
Works quoted by Peirce are cited in shortened form. Complete bibliographic information can be found in the Bibliography of Peirce’s References.
Works referred to by the editors are fully cited in the annotations. For abbreviations used see Bibliographical Abbreviations in Editorial Matter.
1. Familiar Letters about Reasoning
1.1 Stagira] Aristotle’s birthplace in the Macedonian peninsula of Chalcidice.
1.2 My dear Barbara] As is clear from the sequel, Peirce’s choice of Barbara’s name
was motivated by its standing for the ﬁrst mood of the ﬁrst syllogistic ﬁgure. As
said further down in the text, Barbara “scorns ideas” because she is only capable of
making deductions.
1.6 Thomas Murner] Thomas Murner (1475–1537), German poet, Franciscan friar,
famous anti-Lutheran satirist, and professor at Cracow.
1.6–7 of whose writings Lessing . . . German language;] Gotthold Ephraim Lessing
(1729–1781), German dramatist and critic. In his short essay “Thomas Murner,”
Lessing recommended Murner’s poetry to those who wanted to study the German
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language to its fullest extent because his poetry was the best specimen of the crude,
rough, and offensive use of that language (Gotthold Ephraim Lessings sämtliche
Schriften, third ed., vol. 16, pp. 329–30).
1.9–10 The diploma of the university . . . Chartiludium] Thomas Murner’s Chartiludium (card playing) was ﬁrst published in 1507 in Cracow. The edition Peirce refers
to is the one published by Grüninger under the title Logica memorativa vel Chartiludium logice, sive totius dialectice memoria (Strasbourg, 1508 and 1509). Murner
is reported to have been so successful in teaching logic to weak pupils with the help
of his card-playing method that he was suspected of witchcraft, and he had to ask
the Cracow faculty for a testimonial of his orthodoxy, which is printed on the last
two pages of the book. Since Peirce’s aim in the present text is to use cards to teach
the art of reasoning, it is natural that he would pay homage to the initiator of this
pedagogical technique. Peirce was trained by his father to swift thinking through
card games and was partial to card tricks.
1.10–13 one of the numerous illustrations . . . Margarita Philosophica.] What happened was actually the reverse. The illustration was a woodcut called “Typus
Logice” (the “Picture of Logic”) representing Dame Logica as a huntress chasing
the hare Problema with her retriever dogs Veritas and Falsitas. The original woodcut was made for the Schott edition of Margarita philosophica (Heidelberg, 1496),
and was subsequently altered for editions by the Strasbourg printer Grüninger, and
also for Thomas Murner’s Logica memorativa, published by Grüninger in 1508 and
1509, and again for the later Schott printings of the Margarita. Murner, or more
likely the printer, tacitly appropriated the “Typus Logice” woodcut as frontispiece
for his schoolbook without mentioning its source.
1.12–13 Margarita Philosophica] A small encyclopedia in twelve books of the seven
liberal arts written for young people by Gregor Reisch (d. 1525). First published by
the printer Johannes Schott in Heidelberg in 1496, its content was expanded in several subsequent editions. It was widely used as a textbook in schools and universities. Topics included Aristotelian logic, grammar, rhetoric, natural and moral
philosophy, old and new arithmetic, elements of geometry, and principles of music
and astronomy.
6.23–25 Your cousins Baroco and Bocardo . . . harboring ideas] Baroco and Bocardo
are the typical moods of the second and third syllogistic ﬁgures respectively. They
are “suspected of harboring ideas” because Peirce associates Baroco with hypothesis, and Bocardo with induction, the two ampliative modes of inference.
9.9–10 your little friend Celarent, . . . denying everything] Celarent likes to deny
everything because her name stands for syllogisms where the major premise and
the conclusion are universal negatives (no M is P; all S is M; hence, no S is P).

2. Ribot’s Psychology of Attention
13.1 By Théodule Ribot.] Théodule Armand Ribot (1839–1916), founder of French
experimental psychology, professor at the Sorbonne (1885) and the Collège de
France (1888), was known for his attempt to approach the normal mechanism of
mind from the pathological point of view. His Psychologie de l’attention appeared
in French in 1889 (Paris: Baillière).
13.10–11 “the counterpart, . . . theory of association.”] Psychology of Attention, p. 1.
13.19–21 Attention is said . . . not inhibited.] Ibid., pp. 46–50.
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13.22–23 the sole incitement to attention is interest.] Ibid., p. 36. For Ribot, voluntary
attention is a matter of taking an artiﬁcial interest in things that do not naturally
keep the mind alert.
14.23–25 “It is impossible . . . a steep ascent.”] Ibid., p. 61 (quotation abbreviated
from the original).
14.25–29 “A child . . . entire alphabet.”] Ibid., p. 71n.
14.33–35 “every act of volition . . . chimerical.”] Ibid., p. 51; Peirce wrote “prohibitory” for “inhibitory.”
14.37–15.17 The truth is . . . chemical substance.] Compare this paragraph with
Peirce’s statement in “The Architecture of Theories” (sel. 23). The “doctrine in harmony with philosophic pessimism” is there called “neutralism,” and materialism is
rejected for similar reasons in favor of an “objective idealism.” See also the next
two selections in this volume: sel. 3 (under “Lecture V”) and sel. 4 (under sec. 11).
15.29–30 a gentle one] See ann. 19.20.

3. Six Lectures
17.20 The axioms exploded.] Peirce began to insist on this idea in “[Design and
Chance],” W4:544–46 (early 1884). See also W5:292–93 & 454, ann. 292.4
(1886), and W6:203–4 (1888).
17.25 mathematical inﬁnite and absolute] Earlier discussions of this topic occur in
W5:249–51 & 450 (1885), and W6:173–4.
17.27 Mathematical “imaginaries.” Cauchy’s view.] The French mathematician
Augustin Louis Cauchy (1789–1857) developed his view of mathematical imaginaries in parts III and IV of his Nouveaux exercices de mathématiques.
17.28 Inﬁnity; Cantor’s views partly accepted, partly rejected] Georg Cantor (1845–
1918), German pioneer in set theory and theory of transﬁnite numbers; see W6:251
(with ann. pp. 470–1) for Peirce’s ﬁrst remarks about Cantor’s view of inﬁnity.
18.3 Theory of the absolute by Klein.] The German mathematician Felix Klein (1849–
1925) ﬁrst presented his theory of the absolute, building on earlier work by Arthur
Cayley, in a series of papers entitled “Über die nicht-Euklidische Geometrie” (Gesammelte Mathematische Abhandlungen [Berlin: Springer, 1973], 1:244–53, 254–
305, 311–43). His most famous relevant paper is that which announced the
Erlanger Programm in 1872: “Vergleichende Betrachtungen über neuere Geometrische Forschungen” (op. cit., 1:460–98).
18.4–5 Epicureanism, Pessimism, Evolutionism.] Regarding this division, which
Peirce ﬁrst made in 1885, see W6:499, ann. 392.15–25.
18.6–7 Three systems remain: Materialism, monism, idealism.] This triple distinction
is further developed in “The Architecture of Theories” (sel. 23).
18.10 Matter is effete mind.] This expression echoes Schelling, who in his System des
transzendentalen Idealismus (Tübingen: Cotta, 1800, p. 191) called matter “extinct
mind” (erloschene Geist); see also W8:135 and Peirce’s description of Schelling’s
objective idealism in CD 2974. “Effete” suggests the barrenness and exhaustion
that follows total depletion of productive or reproductive energy. The phrase
occurs here for the ﬁrst time and is repeated in a number of texts, mostly of 1890
and 1893.
18.11–14 The controversy . . . Lamarckianism;] Peirce’s discussion of Lamarckianism
occurs for the ﬁrst time in texts of this volume; see both “The Architecture of Theo-
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ries” and “Evolutionary Love.” For a connection with Peirce’s discussion of Spencer, see W6:403 & 502, ann. 403.15–17.
18.16–24 Lecture VI. . . . end of things.] This outline of Lecture VI is nearly identical
to the section entitled “Application of this Method” found at the end of the next
selection, “Sketch of a New Philosophy.”
18.23 The development of Consciousness . . . macrocosmic.] See Peirce’s suggestion
about consciousness in his description of the unwritten chapter 8 of “A Guess at the
Riddle” (W6:167).

4. Sketch of a New Philosophy
19.20 gentle force.] Phrase used by David Hume in explaining the association of ideas
in A Treatise of Human Nature, part I, section IV. See also CP 7.389 (1894). Further below in the present selection, Peirce makes heredity a gentle force. In the
draft (R 928:12), the gentle force is said to cause “the growing together of ideas to
form higher ideas,—a process roughly called generalization; and also to assimilate
one idea into another, so as to ﬁll out the detail of this latter.” See also sels. 2 and 27
in this volume, where Peirce uses the same phrase.
19.25–26 theory of assurance, mainly as in my previous writings.] Peirce is referring
to probability theory, and thus to his previous 1878 papers “The Doctrine of
Chances,” “The Probability of Induction,” and “The Order of Nature” (W3:276–
305, 1878), and also to “A Theory of Probable Inference” (W4:408–50, 1883).
21.1–2 Much of this in my previous writings.] See for instance “A Guess at the Riddle” in W6 and the references given in related annotations in W6:439.
21.10–11 The philosopher . . . afﬁnities.] See the close connection with the second
paragraph of [“Logic and Spiritualism”], W6:380.
21.21 the Ricardian inference.] Deﬁned by Peirce in CD 3081 as “the mode of inference employed by Ricardo to establish his theory of rent.” This refers to David
Ricardo’s 1817 work On the Principles of Political Economy and Taxation, especially its second chapter “On Rent.” Peirce intended already in 1886 to write a
chapter on Ricardo’s inference for his unﬁnished book “Qualitative Logic”
(W5:323, 1886). Regarding Peirce on political economy, see W6:419, ann. 18.8.
21.24 Adam Smith] The reading of Adam Smith’s 1776 An Inquiry into the Nature and
Causes of the Wealth of Nations is held to have greatly inspired Darwin’s evolutionary hypothesis. In “A Guess at the Riddle,” Peirce’s chief illustration in the chapter
on evolutionary biology is related to wealth increase (W6:199–200).
21.25–26 Metaphysics was always an ape of mathematics,] This is a favorite leitmotiv
of Peirce’s: compare with W5:292–93 (1886), W6:203–4 (1888), and the end of
“The Architecture of Theories” in this volume.
21.28 Absolute chance was believed by the ancients.] See W6:204. Peirce has Aristotle’s Physics (bk. 2, chaps. 4–6) and the Epicurean atomic swerve theory in mind.
See in this volume the beginning of “The Doctrine of Necessity” for instance, or
Peirce’s deﬁnition of absolute chance in CD 918.
21.29 The present deadlock in molecular physics.] Peirce describes this deadlock in
W6:207 (1888) and 248–51 (1889).
21.35–36 We must have a natural history of laws of nature.] See W6:166 and 455, ann.
206.5–8 (1887–88), as well as “The Architecture of Theories” in this volume.
22.17 three kinds of philosophy.] As conﬁrmed in a draft (R 928:15), the three kinds
are the elliptic, parabolic, and hyperbolic philosophies, a nomenclature based on
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Felix Klein’s triple distinction of geometries (“elliptic” for Riemann’s geometry on
a surface of constant positive curvature, “parabolic” for Euclidean geometry, and
“hyperbolic” for Lobachevsky’s geometry). See W4:580, ann. 300.9–22 for a sign
of Peirce’s becoming aware of Klein’s distinction in 1881, and W6:392 and 499,
ann. 392.15–25, for additional Peircean explanation. See also Peirce’s letter to
Christine Ladd-Franklin of 29 August 1891 for his stated preference for hyperbolic
philosophy (printed in ann. 111.3–5 below).

5. Framing Philosophical Theories
23.15–16 Mathematics, which is a species of logic] In saying this Peirce does not necessarily mean that logic precedes mathematics in the classiﬁcation of sciences, nor
that mathematics is a part of logic. Peirce’s 1890 deﬁnition of “science” in
CD 5397 includes a classiﬁcation that arranges the sciences “in reference to their
degree of specialization,” that is, according to their level of interest in the facts of
experience. Since its suppositions are arbitrary, pure mathematics is, of all the sciences, the most detached from facts and therefore it stands at the head of the classiﬁcation. Logic, on the other hand, is the ﬁrst branch of philosophy (before
metaphysics), and is thus more specialized, since it has an interest in the general
body of facts, as Peirce puts it, and therefore it comes after mathematics. Thus, if
mathematics is a species of “unphilosophical logic,” it is only in the analogical
sense that, like logic, it has no need for metaphysics—hence their kinship.
23.22–23 Philosophy thus postulates . . . intelligible.] See the end of the incomplete
discussion of dynamics in sel. 22, and the corresponding annotation 95.18 that
attempts to clarify which postulate philosophy is there committed to.
24.27–29 we must admit no conceptions . . . purposes of philosophy.] This is a corollary of Peirce’s pragmatic maxim. A conception that cannot be diagrammed cannot
be experimented upon, and thus cannot but be metaphysical rubbish. Indeed, the
very purpose of the pragmatic maxim is to furnish a method for the analysis of concepts, which method is to trace out in the imagination the conceivable practical
consequences of the afﬁrmation or denial of the concept (CP 8.191, 1904). A conception that is not open to diagrammatization is one that cannot determine an interpretation of itself in another sign, and thus one that cannot produce an effect
external to itself. Having no conceivable practical consequences, it is philosophically meaningless.

6. Non-Euclidean Geometry Made Easy
25.1–2 We have an a priori . . . observations.] This is an application of Peirce’s fallibilistic preference for the scientiﬁc over the a priori method, argued for in “The
Fixation of Belief” more than a decade earlier. In the second half of sel. 24, “The
Doctrine of Necessity Examined,” Peirce again warns against accepting the absolute exactitude of any natural belief.
27.26–28 Next, suppose that the 2nd natural proposition . . . ﬁnite distance.] This was
the supposition made by Lobachevsky, Gauss, and Bolyai, the founders of hyperbolic geometry.
29.13–14 The third kind of geometry, . . . measurable.] This was the supposition made
by the founder of elliptic geometry, Bernhard Riemann.
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7. Jevons’s Pure Logic
30.1–2 Jevons . . . Adamson] William Stanley Jevons (1835–1882), English economist
and logician whose modiﬁcation of Boole’s logical algebra Peirce often commented on. Robert Adamson (1852–1902), professor of logic and rhetoric at the
University of Glasgow.
30.7 “Pure Logic,”] Pure Logic, and Other Minor Works, pp. 3–77. The essay, entitled
“Pure Logic or the Logic of Quality apart from Quantity,” ﬁrst appeared as a monograph in 1864. See W2:93, 368–69 and W4:182n for related comments.
30.7 De Morgan’s Syllabus of Logic,] Augustus De Morgan (1806–1871). His Syllabus of a Proposed System of Logic appeared in 1860.
30.11–12 thick . . . Vallambrosa,] John Milton, Paradise Lost, bk. I, ll. 302–303.
30.12–13 valuable suggestion . . . symbol  in logic.] Jevons’s criticism of Boole’s
use of exclusive disjunction is found in §§177–83 of “Pure Logic.” See Peirce’s 25
August 1870 letter to Jevons on logical addition, W2:445.
30.13–14 This idea, directly suggested by De Morgan’s work,] For De Morgan’s treatment of inclusive disjunction, or aggregation as he called it, see for instance his Syllabus of 1860, §§124–131. See also Peirce’s statement in the preface to his Studies
in Logic, W4:406–7.
30.16 Mr. Venn is alone in his dissent.] Venn changed his mind, however, and adopted
inclusive disjunction in the second revised 1894 edition of his Symbolic Logic, recognizing the practical advantages of the notation, besides the fact that “the voting
had gone this way” (p. 46).
30.17–18 “The Substitution of Similars,”] First published as a monograph in 1869
under the title The Substitution of Similars: The True Principle of Reasoning,
Derived from a Modiﬁcation of Aristotle’s Dictum (London: Macmillan). In Pure
Logic and Other Minor Works, pp. 79–136.
30.18–19 Cicero . . . like it.] J. S. Mill, A System of Logic, bk. II, chap. iii, §§3–6.
30.38–39 the copula of identity . . . inclusion] This assertion can be derived from Pure
Logic, and Other Minor Works, pp. 85 and 88.
31.3–4 these propositions can be written with a copula of identity, A  A B.] Pure
Logic, and Other Minor Works, p. 99. For Jevons, A  A B asserts the identity of A
with that particular part of B which has the properties of A, and thus states the inclusion of A in a wider class B.
31.6–7 Jevons says . . . that of inclusion.] This can be derived both from §14 and §54
in “The Substitution of Similars.”
31.13–14 Jevons holds the proposition of identity to be the more natural.] See §41 in
“The Substitution of Similars.”
31.18 third piece in the volume] “On the Mechanical Performance of Logical Inference,” ﬁrst published in 1870 in the Philosophical Transactions. In Pure Logic, and
Other Minor Works, pp. 137–72.
31.19 inferior to that of Prof. Allan Marquand,] See W5:421–23 and W6:65–72,
428n.65.8–9.
31.23 fourth paper] “On a General System of Numerically Deﬁnite Reasoning,” ﬁrst
published in 1870 in the Memoirs of the Manchester Literary and Philosophical
Society. In Pure Logic, and Other Minor Works, pp. 173–96.
31.27–29 “For every man in the house . . . are not men.”] Quoted by Jevons in Pure
Logic, and Other Minor Works, p. 182, this is the example of the syllogism of trans-
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posed quantity given by Augustus De Morgan in his 1860 Syllabus of a Proposed
System of Logic, p. 29, §85.
31.32–33 we get this wonderful reasoning:] Peirce’s criticism of Jevons’s (really De
Morgan’s) syllogism of transposed quantity stems from its limitation to ﬁnite universes. Peirce’s substitutions (which are not fully parallel with De Morgan’s since
they entail different class membership relations among its terms) are intended to
illustrate how the application of the argument form to inﬁnite universes, in particular to numbers, easily yields an absurdity (a false conclusion drawn from true premisses). See W5:188–89 (1885) where a clearer version of Peirce’s criticism is
presented, with corresponding annotation in W5:442; see also sel. 26 p. 133 and
sel. 27 pp. 139–40 in this volume.
31.36 The remainder of the book] This is part II of Pure Logic, and Other Minor
Works, “John Stuart Mill’s Philosophy Tested (Portions of an Examination of John
Stuart Mill’s Philosophy),” pp. 197–299.
31.37 The ﬁrst] This article is entitled “On Geometrical Reasoning” (pp. 199–221)
and discusses Mill’s System of Logic, part II, chap. v.
31.39–40 The only defect . . . indicated.] Pure Logic, and Other Minor Works, pp.
210–20.
31.41–32.1 The second . . . resemblance,] The second article’s title is “On Resemblance” (pp. 222–49) and discusses Mill’s System of Logic, part I, chap. iii, sec. 11.
32.4 The third paper] Entitled “The Experimental Methods” (pp. 250–67), it discusses
Mill’s System of Logic, part III.
32.23–24 charge . . . against it.] Pure Logic, and Other Minor Works, 259–67. For
Peirce’s views on Mill and the uniformity of nature, see for instance Lowell Lecture
IV, 1866, W1:407–23.
32.28–29 Mill’s examination of Hamilton] Sir William Hamilton (1788–1856) was the
subject of Mill’s 1865 An Examination of Sir William Hamilton’s Philosophy.

8. Carus’s Fundamental Problems
33.2 By Dr. Paul Carus.] Both Paul Carus and Edward C. Hegeler read Peirce’s Nation
review and responded to it. Hegeler started with an article entitled “Religion and
Science” that appeared on 28 August 1890 in The Open Court, vol. IV-27, no. 157,
pp. 2473–74. Carus followed two weeks later, on 11 September 1890, with two articles in the same number (vol. IV-29, no. 159): “The Unity of Truth,” pp. 2501–2,
and “The Superscientiﬁc and Pure Reason,” pp. 2509–11. Although neither Hegeler
nor Carus mention Peirce’s name in their responses (the review was anonymous),
both knew that Peirce was the author, as Carus’s letter of 3 September 1890 (misdated by him “August 3d”) to Peirce makes clear:
I read your review in the Nation and shall make a brief reply to the single points you raise,
which will appear in No. 159. Concerning the explanation of life, I refer you to my article
“Feeling and Motion” [(Open Court, nos. 153 and 154)] of which I send you a copy. Scattered
remarks on the subject are also contained in the Montgomery controversy of recent date
[(Open Court, no. 156, p. 2466)].
Mr. Hegeler discussed your objection to the conciliation of Religion in the last number,
and he would be glad to hear from you concerning this point. I myself shall follow with an
article in No. 159 “The Unity of Truth.” I confess that I believe you threw these remarks out
more as seeds than to represent your opinions. They will get people thinking and point
towards the same solution we propose, but I cannot believe that you stand on the standpoint
you set forth in the Nation.
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33.5 weekly journal of philosophy, the Open Court,] Founded in 1887 by La Salle, Illinois zinc manufacturer Edward Carl Hegeler (1835–1910), the Open Court’s ﬁrst
editor was Benjamin F. Underwood. He was replaced within a year by Paul Carus,
who remained the journal’s editor until his death in 1919. A biweekly in its ﬁrst
year, the journal became a weekly in 1888, then a monthly in 1897, and a quarterly
in its last three years (1934–36). It was conceived as a journal of persuasion and of
information on a very broad range of topics for the general reader. Peirce contributed a note and six articles to it in 1892–93.
33.14 the argumentation . . . him who runs;] The remark is tinged with sarcasm, since
less than two months earlier Peirce, in reviewing the Open Court translation of
Ribot’s Psychology of Attention, had quoted the latter as saying that reﬂection was
impossible while running at full speed (see sel. 2 in this volume).
33.17 The philosophy . . . superscientiﬁc.] Carus protested against Peirce’s charge of
being “superscientiﬁc,” and discussed the remainder of the paragraph begun by that
sentence in “The Superscientiﬁc and the Conditions of Science,” the ﬁrst subsection of his article “The Superscientiﬁc and Pure Reason,” p. 2510.
33.17–18 “There is no chaos, . . . a chaos,”] Fundamental Problems, p. 48.
33.19–20 “the rigidity of natural laws . . . a kth`ma ej~ ajeiv.”] Ibid., pp. 21–22. The
Greek phrase comes from Thucydides’ Peloponnesian War, bk. I, chap. 1, 22, and
means “a possession for all time” (in Carus’s words: “an intellectual possession of
humanity that has come to stay for good”). See EP2:33.
33.22 “plan for a system.”] Fundamental Problems, p. 24.
33.23–24 “in our opinion, . . . self-motion,”] Ibid., p. 117.
33.26–34.5 Like a stanch Lockian . . . Locke here.] Carus quotes this paragraph in full
(correcting “stanch” into “staunch”) and discusses it in “Pure Reason and Experience,” the second subsection of his article “The Superscientiﬁc and Pure Reason,”
pp. 2510–11.
33.26–28 “the facts . . . of thought.”] Fundamental Problems, p. 18.
33.29–34.1 “the highest laws . . . are identical.”] Ibid., p. 51. Carus offers this statement as a third possibility over and above Kant’s suggestion that the laws of nature
are derived either a priori or a posteriori.
34.1–3 “the doctrine . . . reason alone.”] Ibid., p. 74.
34.6–7 Mathematics is . . . “reliable and well established” science.] Ibid., pp. 52–53.
34.7–8 Riemann’s . . . “meritorious essay.”] Ibid., p. 53n. Georg Friedrich Bernhard
Riemann (1826–1866), German mathematician. The memoir cited is Riemann’s
1854 Habilitationsvortrag “Über die Hypothesen, welche der Geometrie zu
Grunde liegen” published posthumously by Richard Dedekind in Abhandlungen
der Königlichen Gesellschaft der Wissenschaften zu Göttingen, vol. 13 (1868), and
translated into English (“On the Hypotheses which lie at the Basis of Geometry”)
by William Kingdon Clifford in 1873.
34.8–9 Newton is “a distinguished scientist.”] Fundamental Problems, p. 54: “A distinguished scientist has invented a method of graphic representation of colors by
triangles.” Although Newton invented the color wheel, it was Goethe who ﬁrst
invented a triangular representation of colors, and James Clerk Maxwell in 1872
improved on it with a better set of primary colors. Carus probably had Maxwell,
and not Newton, in mind.
34.10 “Space is . . . property of things.”] Fundamental Problems, p. 65.
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34.11–36 The profession . . . theologians.] Hegeler’s article “Religion and Science”
quotes this paragraph in full and is completely devoted to its discussion. Carus also
discusses the main points of this paragraph in his article “The Unity of Truth”—
especially Peirce’s contention that “Religion, to be true to itself, should demand the
unconditional surrender of free-thinking.”
34.11–12 “effort to conciliate religion with science.”] Quoted from the ﬁrst page of the
unpaginated advertisement section at the end of Fundamental Problems, which contains a notice for The Open Court. The masthead of this journal indicated during its
ﬁrst few years that it was “devoted to the work of conciliating religion with science.”
34.40 “it is undeniable . . . cannot exist,”] Fundamental Problems, p. 86.
34.41–35.2 “the appearance . . . disintegrate.”] Ibid., pp. 10–11.
35.2–3 “the activity . . . of energy”] Ibid., p. 41.

9. Muir’s Theory of Determinants
36.3 Thomas Muir] The Scottish mathematician Sir Thomas Muir (1844–1934) was
brieﬂy an assistant at Glasgow University before becoming, from 1874 to 1892,
mathematics and science master at Glasgow High School. He then moved to South
Africa where, from 1892 to 1915, he was Superintendent-General of Education for
the Cape Colony and later the Cape Province, and Vice Chancellor of the University of Cape of Good Hope. Peirce refers to Muir’s “admirable” book in R 302:9
(draft of second Lecture on Pragmatism, 1903).
36.21–22 a charming little introduction to determinants,] Muir wrote many articles on
determinants before 1890. Peirce is probably referring to his 1882 textbook A Treatise on Determinants (London: Macmillan).
36.25 An ingenious table] “Table—Showing the Advancement of the Theory of Determinants from 1693 to 1812,” pp. 132–33.
36.28 one–fourth of the whole work.] Muir produced three additional volumes of his
history, each covering a twenty-year period starting in 1841, volume 4 (1880–
1900) appearing in 1923. A ﬁfth volume, under a somewhat different title, Contributions to the History of Determinants, 1900–1920, appeared in 1930. At the time
of his death, in 1934, Muir was working on the subsequent volume.
37.3 Bézout’s work (1779),] Etienne Bézout (1730–1783), French mathematician. His
Théorie générale des équations algébriques (1779) is discussed by Muir on pp. 41–53.
37.5 The ﬁrst paper . . . is by Leibnitz,] This is Leibniz’s 28 April 1693 letter to Guillaume de L’Hôpital (1661–1704), which Muir discusses on pages 5–9.
37.6 the umbral notation,] Name given by James Joseph Sylvester to a notation for
determinants he had invented but which Peirce found to have been already “substantially known” to Leibniz (CD 6574; see also R 302:9–10) thanks to Muir’s
description and explanation of the April 1693 letter mentioned above.
37.9–10 We have already . . . memoir upon matrices] This was mentioned in a note
that ﬁrst appeared in The (New York) Evening Post on Monday, July 14, 1890, vol.
89, p. 6, col. 2, and then three days later in The Nation, vol. 51, no. 1307, p. 52.
Peirce is the likely author of this note, which reads as follows:
The fourth and concluding number of vol. xii of the American Journal of Mathematics
comes to us with the title page and index to the volume. It contains two papers; one of fourteen pages [pp. 323–36] by Prof. F. Franklin, “On Confocal Bicircular Quartics,” and one of
sixty pages [pp. 337–95], by Mr. Henry Taber, “On the Theory of Matrices.” The titles sufﬁciently indicate that they can be interesting, or indeed intelligible, only to professional mathe-
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maticians. Mr. Taber’s paper is a regular treatise, very complete, and of especial interest to
those who are acquainted with Peirce’s Linear Associative Algebra.

37.11 Dr. Henry Taber of Clark University.] Mathematician Henry Taber (1860–1936)
was a student of Peirce at Johns Hopkins. He became a docent at Clark University
in 1889, assistant professor in 1892, and professor in 1903. He gave a course of lectures on symbolic logic in 1893 at Clark and is recorded by student Herbert G. Keppel as having said that “Charles Peirce has written ably on Boolean calculus.” See
also W5:xxv for an additional comment on Peirce.

10. Fraser’s Locke
38.4 Mr. Galton’s researches] Sir Francis Galton (1822–1911), English scientist best
known for his work in anthropology and heredity, founder of the study of eugenics,
and author, among others, of Hereditary Genius: An Inquiry into Its Laws and Consequences (London: Macmillan, 1869).
38.13–15 In the judgment of Palissy the potter . . . the majority of geniuses are crushed
under adverse circumstances.] In sel. 44, “The Comtist Calendar,” Peirce ascribes
to Palissy the more complete opinion that “a large majority of the world’s powerful
thinkers are either crushed by circumstances or forced into the pursuit of wealth, and
so lost for the world’s uses.” Although Bernard Palissy (c. 1510–c. 1590), French
Huguenot and master potter, frequently criticized alchemists (lovers of gold) for pretending to be philosophers (lovers of wisdom), the opinion here attributed to him is
not one he put in writing. It is Peirce’s rendition of a misunderstanding that was in
vogue in the nineteenth century. The frontispiece of the ﬁrst 1563 edition of
Palissy’s Recette véritable contains an emblem representing a youth with one
winged arm raised toward heaven, and one arm dragged down by a heavy stone; the
emblem was circled by the motto “Povrete empeche les bons espritz de parvenir”
(poverty hinders good minds from success). As it turns out, the emblem was simply
the book printer’s mark, whose design had been inspired by Andrea Alciato’s 1531
Emblematum liber, a collection of 212 Latin emblem poems, each consisting of a
motto, a picture, and an epigram. Instead of a youth, Alciato’s 121st emblem
depicted an old man, and illustrated the maxim “Paupertatem summis ingeniis
obesse ne provehantur” (poverty hinders the greatest talents from advancing).
38.15 John Locke, whose biography] Locke was part of Peirce’s 1883–84 list of great
men (W5:26–38). While reading Fraser’s biography, Peirce picked up a copy of the
questionnaire he had designed seven years earlier and proceeded to ﬁll it out with
some of the book’s biographical data. See W5:68–70, where answers clearly refer
to Fraser’s biography and are thus dated 1890. Many of the citations in the present
review also appear in that questionnaire or on its verso pages (W5:535, ann. 69.24–
70.6).
38.15–16 Berkeleyan Professor Fraser] Alexander Campbell Fraser (1819–1914),
Professor of Logic and Metaphysics at Edinburgh University (1856–1891). He was
the editor of The Works of George Berkeley, which Peirce reviewed in 1871
(W2:462–87).
38.26 He called her “pious and affectionate,”] This according to Lady Abigail Masham
(d. 1734). Fraser, Locke, p. 5.
38.28–29 with admiration for his “parts.”] Locke’s father “was a man of parts” (having
superior personal qualities), Lady Masham wrote. Fraser, Locke, p. 5.
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39.2 their pedantry and “verbal learning,”] Allusion to Locke’s condemnation of his
traditional scholastic education. Fraser, Locke, p. 7.
39.5–6 “I no sooner . . . in a storm.”] Fraser, Locke, p. 14, quoting one of Locke’s
“commonplace-books.”
39.17–21 “This same John Locke,” says Anthony à Wood, “. . . troublesome.”] Fraser,
Locke, p. 18. Anthony à Wood (1632–1695) spent much of his life studying the history of Oxford and its university. His Athenae Oxonienses (1691–92) contain many
spiteful criticisms of his contemporaries.
39.23–26 The envious tribe . . . Human Understanding.] This statement has autobiographical value, since Peirce is quite likely alluding to his own experience.
39.32–34 Lord Ashley, . . . the Characteristics.] Fraser, Locke, pp. 27–29. Anthony
Ashley Cooper, ﬁrst earl of Shaftesbury (1621–1683), was a member of Charles
II’s “Cabinet Council” and lord chancellor (1672–73). His grandson, the third earl
of Shaftesbury (1671–1713), whose early education Locke directed, wrote Characteristicks of Men, Manners, Opinions, Times (1711).
40.8 E. H. Palmer.] Edward Henry Palmer (1840–1882), English Orientalist and Professor of Arabic at Cambridge (1871–81), author of The Desert of the Exodus
(1871). Peirce met Palmer in 1870 in Europe and traveled with him for about a
week. Peirce held Palmer in highest esteem (see R 690:158, 1901).
40.10–14 Sydenham, . . . and no superiors.”] Fraser, Locke, p. 30. Thomas Sydenham
(1624–1689), British pioneer in clinical medicine and epidemiology. The quotation
comes from Sydenham’s dedication to Mapletoft in his Methodus curandi febres
(1666).
40.28–30 “I believe there is . . . taciturnity and passion.”] Fraser, Locke, p. 61. The
opinion comes from a letter from the Dean of Christ Church to Lord Sunderland.
41.4–9 “Men must think . . . and stupid past.”] This appears to be Peirce’s own rendition, partly based on Fraser’s Locke, p. 89.
41.16 Prof. Fraser’s is the fourth life of Locke] The ﬁrst three, as mentioned in Fraser’s
preface (pp. vi–vii), were Jean Le Clerc’s “Éloge historique de feu M. Locke” (Bibliotheque choisie, tome 6[1705]:342–411), Lord Peter King’s The Life of John
Locke (1830), and Henry Richard Fox Bourne’s The Life of John Locke (1876). See
W5 for more complete citations.
41.21 the insufferable sophistry of T. H. Green] Fraser (Locke, pp. 130–31) dismissed
the view of the neo-Kantian and Hegelian philosopher Thomas Hill Green (1836–
1882), who had charged Locke with “mixing together throughout the Essay, in chaotic contradiction, two irreconcilable theories about ideas, and about the origin of
knowledge.”
41.22–23 Fraser pleads for a new edition of Locke’s works,] Fraser’s own two-volume
edition of Locke’s Essay appeared in 1894 (Oxford: Clarendon Press).
41.23–26 it is very true . . . critical edition.] The editors of Peirce’s Writings have long
believed that these words apply to Peirce himself.

11. The First Issue of the Monist
42.7–8 ﬁrst number of the Monist (Open Court Publishing Company)] The ﬁrst issue
of The Monist appeared in October 1890. The journal has been a philosophical
quarterly since its inception and remains (after a hiatus between 1936 and 1962)
one of the foremost philosophical journals.
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42.9–10 Mr. A. Binet, student of infusorial psychology] Alfred Binet (1857–1911),
French psychologist and a pioneer in experimental psychology. His article in the
ﬁrst Monist issue was “The Immortality of Infusoria,” pp. 21–37.
42.11–13 Dr. Romanes defends against Wallace his segregation supplement to the Darwinian theory,] George John Romanes (1848–1894), British biologist and Darwin’s research associate. The title of his opening paper is “Mr. A. R. Wallace on
Physiological Selection” (pp. 1–20). Romanes ﬁrst presented his segregation theory in his paper “Physiological Selection; an Additional Suggestion on the Origin
of Species,” The Journal of the Linnean Society (Zoology) 19 (1886): 337–411. The
British naturalist Alfred Russell Wallace (1823–1913) stressed heredity and variation to explain evolutionary change and criticized Darwin’s theory of sexual selection and its Lamarckian elements.
42.15 Prof. Cope,] Edward Drinker Cope (1840–1897), American taxonomist and
paleontologist, neo-Lamarckian theorist, and professor at the University of Pennsylvania. His article for the ﬁrst Monist issue was “On the Material Relations of Sex
in Human Society,” pp. 38–47.
42.19–20 Prof. Ernst Mach has an “anti–metaphysical” article] Ernst Mach (1838–
1916), Austrian physicist and philosopher. His article was entitled “The Analysis of
the Sensations,” pp. 48–68.
42.22 Mr. Max Dessoir recounts] Max Dessoir (1867–1947), German psychologist
with an interest in aesthetics, medicine, and parapsychology. The title of his article
was “The Magic Mirror,” pp. 87–117.
42.23–24 W. M. Salter] William Mackintire Salter (1853–1931), American ethicist
and theologian, founder and leader of the Society for Ethical Culture, prominent
member of the Anti-Imperialist League, and the husband of William James’s sisterin-law Mary Sherwin Gibbens. His paper was on “Höffding on the Relation of the
Mind to the Body,” pp. 118–23. Harald Höffding (1843–1931) was a Danish deterministic philosopher and psychologist.
42.24 M. Lucien Arréat] Jean Lucien Arréat (1841–1922), French philosopher interested in social issues, literature, and poetry. His piece in the ﬁrst Monist issue was
entitled “Literary Correspondence, France,” pp. 124–28.
42.25 Fouillée] Alfred Jules Emile Fouillée (1838–1912), French philosopher and
sociologist, who sought to reconcile idealism and naturalism through a motor theory of consciousness.
42.25–26 book-notices, a certain salad of Hegel and mathematics] These are a review
of J. Macbridge Sterret’s Studies in Hegel’s Philosophy of Religion, with a Chapter
on Christian Unity in America (New York: D. Appleton & Co, 1890), and of Kristian Frederik Kroman’s Kurzgefasste Logik und Psychologie (Leipzig: O. R. Reisland, 1890).
42.27–28 The writer makes much ado to state Dr. F. E. Abbot’s metaphysics] Francis
Ellingwood Abbot (1836–1903), American philosopher and clergyman and a classmate of Peirce at Harvard. The article (pp. 129–31), signed “F. C. R.” (for Francis
C. Russell), is a review of Abbot’s 1890 The Way Out of Agnosticism; or, The Philosophy of Free Religion, another review of which was published by Josiah Royce
in the same month of October 1890, which led to a ﬁery controversy; see sel. 40,
“Abbot against Royce,” in this volume.
43.2–4 “The philosophy of the future . . . Monism.”] Paul Carus, “The Origin of
Mind,” p. 77.
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43.5–8 The search for a unitary . . . we want no other.] In his article on “The Criterion
of Truth” (The Monist 1 [January 1891]: 237n), Carus quoted this passage and
responded as follows:
Very well. Call that which we call monism or a unitary systematisation of knowledge,
“philosophy”; we will not quarrel about names—dummodo conveniamus in re. We agree perfectly with our critic; for we also maintain that monism (at least, what we consider monism) is
philosophy; it is the philosophy.

43.11–12 in his Fundamental Problems, p. 256,] Carus there deﬁned Monism as “that
philosophy which recognizes the perceptions of the subject to be the data of experience,” and he contrasted it with Spiritualism, Materialism, and Agnosticism—the
latter he also called dogmatized skepticism. For Peirce’s review of this book, see
sel. 8 in this volume.
43.23–30 We are driven . . . with feelings.] Paul Carus, “The Origin of Mind,” pp. 71
and 72.

12. My Life
44.7 Mason Street.] The Peirce family resided at 11 Mason Street (a house owned by
Oliver Hastings, on the northeast corner with Phillips Place), Cambridge, from
1834 until 1845, after which they moved to Quincy Street. For comparable recollections of Peirce on his early years at Mason Street, see R 296:41–43, 1908. See
also Max H. Fisch, “Peirce’s Place in American Life,” in Peirce, Semeiotic, and
Pragmatism, pp. 401–2. The house is today occupied by the Weston School of Theology, whose address is 3 Phillips Place.
44.8–9 Mr. Hastings, . . . an ugly house . . . Todd’s.] In 1845, Oliver Hastings (1791–
1879), a successful Cambridge businessman, built a Regency style mansion at 101
Brattle Street, a large estate just east of the Longfellow estate and west of the much
smaller Todd property that was on the westerly corner of Brattle and Mason
streets—thus very close to the Peirce house (see map). Built in 1759 by Colonel
John Vassall, the Craigie-Longfellow house (now at 105 Brattle Street) is famous
for having served as General Washington’s headquarters from mid-July 1775 to
April 1776. It was afterward, in 1792, sold to Andrew Craigie (apothecary general
to the Continental army) and became a boarding house. In 1843 Nathan Appleton
bought the house as a wedding gift to Longfellow, who had just married his daughter. The Todd house belonged to Susanna Hill Todd (d. 1869), daughter of Dr.
Aaron Hill, Jr. (d. 1830) and wife of John P. Todd, paymaster in the navy. Her house
used to be known as the old Abraham Hill house, from the name of her great-grandfather (d. 1754), a mason who lived there in the ﬁrst half of the eighteenth century.
At that time, the estate was much larger and included the site of the Peirce house, as
well as that of the Congregational Church east of it.
44.16 William Story,] William Wetmore Story (1819–1895), poet and sculptor, and
son of Joseph Story (see note number 46.32–33).
44.17–20 the Davis’s wedding . . . Aunt Harty] The wedding between Uncle Henry
Davis (Charles Henry Davis, 1807–1877, then Lieutenant and later Rear Admiral)
and Aunt Harty (Harriette Blake Mills, 1818–1892, sister of Peirce’s mother) took
place in 1842. Davis studied mathematics under Benjamin Peirce, worked for the
Coast Survey, and became, in 1849, the ﬁrst superintendent of the American
Ephemeris and Nautical Almanac.
44.21 Jem.] Nickname for older brother James Mills Peirce (1834–1906).
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44.25 Professor Sylvester] James Joseph Sylvester (1814–1897), English mathematician who was, at the time, professor at the University of Virginia.
44.26 Aunt Helen Huntington] Helen Sophia (Mills) Huntington (1806–1844), also a
sister of Peirce’s mother. She married Charles Phelps Huntington (1802–1868) in
1827 and died on March 30, 1844.
44.27 Ned Huntington,] Peirce’s cousin Ned, Edward Stanton Huntington (1841–
1895). He was Helen’s youngest surviving child (she had a daughter afterward,
Harriette Mills Huntington, born in 1843, who died in infancy in 1844). In September 1892 Peirce reviewed Huntington’s Dreams of the Dead for the Nation (P 505).
46.1–2 Mrs. Harriet Gray Otis who lived next door] This was probably Eliza Henderson Bordman, the widow of Harrison [and not Harriet, as conﬁrmed in R 296:42]
Gray Otis Jr. (1792–1827), who was a son of the famous Harrison Gray Otis (1765–
1848), congressman, senator, Beacon Hill developer, and one-time mayor of Boston. The house “next door” which Mrs. Otis tenanted was halfway up on the northeast side of Phillips Place (then just called a “passageway”).
46.3 The Whittemores] This is the family of a Thomas J. Whittemore (maybe b. 1797),
who were the next tenants of the Otis house mentioned above until 1849. There
were several Whittemore families in Cambridge, two more notable than the others:
one related to Rev. Thomas Whittemore (1800–1861), who played an inﬂuential
role in the Universalist Church, and another related to William Whittemore (1761–
1842), who established with his brothers a factory that mass-produced cards used
for straightening the ﬁbers of cotton and wool—not inconceivably, young Peirce
could have mistaken the cards for currycombs, as mentioned in the text’s next paragraph. The Whittemores Peirce refers to may or may not be related to either family.
Babby (spelled “Baby” in R 1609:2) Whittemore is very likely the little “Miss W.”
Peirce said he “fell violently in love with” when he was ﬁve years old (W1:1).
46.5 Ma’am Sessions’s school in the Craigie House] According to the 1849 Cambridge Directory, “Ma’am Sessions’s school” was a private school held by two sisters, Elizabeth R. and Lucy Sessions, and it was located at the corner of Mt. Auburn
Street and Winthrop square (see map). An Historic Guide to Cambridge (Cambridge: Daughters of the American Revolution, 1907, p. 44) explains that in the
1850s “many Cambridge children began their education within a room in the north
end of the Haynes house [a house built two centuries earlier on Winthrop square by
Governor Haynes], under the care of Miss Sessions, who for some years kept a
small private school there.” Peirce locates the school in the Craigie house instead
(i.e., the Longfellow house: see note above), and this could indicate an earlier location for it. Peirce attended that school for about two years (1844–46). In his “Primary Arithmetic upon the Psychological Method” (R 179, 1893), Peirce made a
Miss Sarah Sessions—whom he calls a “sweet, dear, jolly old lady”—the central
character who teaches arithmetic to young boys and girls. This is probably the older
sister of Elizabeth (b. 1809) and Lucy (b. 1810), named Sarah (b. 1807), who would
have been thirty-seven at that time.
46.7 cut down some elms] These are presumably elms that bordered Brattle Street (or
“Tory Row”), about which Peirce reminisced fondly in 1910 in R 678:33, saying
they were “the grandest and most gracious elms.”
46.12 Dr. Jennison’s school] Dr. Timothy Lindall Jennison (1761–1845) was a physician in Cambridge. His daughter Mary (1796–1853) kept for many years “a dame
school attended by the daughters and small sons of the best families” (An Historic
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Guide to Cambridge, p. 140) in their house at the northwest corner of Mason and
Garden Street. The house was taken down in 1869 and the Congregational Church
was built on its site. Both Peirce’s older brother Jem and younger brother Benjamin
Mills attended Miss Jennison’s school.
46.13–14 Mr. Whitman at the Hopkins Academy] Edmund Burke Whitman (1812–
1883) graduated from Harvard in 1838 and was for a time headmaster of the Hopkins Classical School. This school had opened in 1839 to prepare a select number
of Cambridge boys for admittance to Harvard College. It closed in 1854. It was
located on the south side of Main Street (now Massachusetts Avenue) between Mt.
Auburn and Bay Street (see map).
46.14–15 Dr. Hedge] A unitarian intellectual, Levi Hedge (1766–1844) was professor
of logic and philosophy at Harvard from 1810 to 1830. He is the author of Elements
of Logick, or a Summary of the General Principles and Different Modes of Reasoning (1816), in which he devoted much attention to probable reasoning and the calculation of chances. In 1833 the book was removed from the Harvard curriculum
and replaced by Whately’s Elements of Rhetoric and Elements of Logic.
46.15 the Dixwells.] Epes Sargent Dixwell (1807–1899) was headmaster of the Boston Latin School (the oldest public school in America, founded in 1635) from 1836
to 1851, after which he founded his own school (in Boylston Place). Peirce spent
six months at Dixwell’s preparing for college, from 1854 to 1855, before entering
Harvard (see also W1:2). Dixwell’s eldest daughter, Fanny Bowditch Dixwell
(1840–1929), married Oliver Wendell Holmes in 1872. In a letter of 24 April 1910
to William James, Peirce reminisced: “I used to live in Mason Street next door to
the Dixwells and Fanny Dixwell was, from the age of 5 till this present, one of my
saints.” The Dixwells lived, from 1843 to 1848, in the second house down the street
from the Peirces’, southwest on Mason, before they moved to Garden Street.
46.16 old Mrs. Lowell,] Peirce is probably referring to Harriet Brackett (Spence) Lowell (d. 1850), the wife of Rev. Charles Lowell (1782–1861), and mother of the poet
James Russell Lowell. Mrs. Lowell is reported to have been a woman of intense
imagination, a lover of poetry and music, and of Scotch parentage. The Lowells
lived at “Elmwood,” a mansion on Elmwood Avenue, on the west side of Old Cambridge.
46.16 Miss Louisa Greenough] A daughter of celebrated sculptor Horatio Greenough
(1805–1852) and Louisa Ingersoll Gore Greenough (1812–1891). She and her
mother lived on the corner of Broadway and Charles Street, next to the Davis family (see map). Horatio Greenough’s brother Henry lived across Cambridge Street
on Quincy Street.
46.12 Deacon Brown’s] A store on Bow Street, where Chauncey Wright had his rooms
at one time.
46.22–23 Dr. Gould . . . he left college in 1844.] Benjamin Apthorp Gould (1824–
1896), American astronomer, employed by the U.S. Coast Survey from 1852 to
1867. A prodigy, he was a student of Benjamin Peirce and graduated from Harvard
at age nineteen in 1844.
46.24 Dr. Bache’s camp at Blue Hill,] Alexander Dallas Bache (1806–1867), second
superintendent of the U.S. Coast Survey. Blue Hill, about ten miles south of Cambridge, was an important triangulation point in the Massachusetts segment of the
survey of the Atlantic coast. Later, in 1859, Charles Peirce joined Bache’s ﬁeld
party in the hills above Machias in Maine.
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46.25 the Quincys who left Cambridge in 1845.] Josiah Quincy (1772–1864), congressman, mayor of Boston, and president of Harvard (1829–1845). His family left
Cambridge in 1845 for the town of Quincy, Mass.
46.26 the New House.] This was the house at 31 Quincy Street, Cambridge, where
Sever Hall stands today in Harvard Yard. Peirce’s parents continued to live there
until 1873 before moving to Kirkland Place. The house, which was later moved to
Frisbie Place, became known as “Function Hall,” from the nickname “Function”
given to Benjamin Peirce by his friends and students. See Max H. Fisch, “Peirce’s
Place in American Life,” in Peirce, Semeiotic, and Pragmatism, pp. 402–3.
46.28–29 the Bartletts . . . John Bartlett] John Bartlett (1820–1905), whom Peirce
adored in his childhood (R 296:42), may have stayed in the house leased by his
mother for no more than a year (1845) before another tenant, oil merchant Henry
Lambert, moved in. Bartlett, known for having edited a famous volume of Familiar
Quotations, purchased a bookstore at the edge of Harvard Square in 1849 that
became the haunt of Harvard professors in the nineteenth century.
46.32–33 Judge Story’s funeral,] Joseph Story (1779–1845), appointed in 1811 by
James Madison to associate justice of the U.S. Supreme Court, an ofﬁce he held
until his death. Before this he served in the Massachusetts State House of Representatives. He was professor of law at Harvard from 1829 to 1845.
46.33–34 the retirement of Professor Treadwell.] Daniel Treadwell (1791–1872),
industrial inventor, and Rumford Professor at Harvard College from 1834 to 1845.
46.34 Miss Ware’s school.] A school known as “The Miss Ware’s,” presumably run by
Mary Harriet Ware (b. 1828) and located at the corner of Broadway and Ware Street,
just one block east of Charles Street (see map), a stone’s throw from the Peirces’
house. In W1:1 Peirce wrote that he started going to Miss Ware’s school in 1846.
46.35 my grandmother in Salem,] Lydia Ropes Nichols Peirce (1781–1868), the wife
(and maternal cousin) of Charles’s grandfather Benjamin Peirce, Sr. (1778–1831).
46.36 Aunt Lizzie,] Charlotte Elizabeth Peirce (1804–1888), sister of Charles’s father
Benjamin Peirce.
46.36 Miss Margaret Fuller] Sarah Margaret Fuller (1810–1850), American writer
associated with the New England Transcendentalists, feminist pioneer, and editor
of The Dial. She went to New York in 1844 to work for two years as literary critic
for the Tribune before sailing for Europe in 1846, settling in Italy in 1847, and marrying Giovanni Angelo, Marquis Ossoli.
46.37 book . . . in a bottle.] Peirce elsewhere stated that the title of the book was The
Imp in the Bottle, but the latter could not be identiﬁed. It could have been a children’s book illustrating a simpliﬁed version of the Grimm Brothers’ fairy tale “The
Spirit in the Bottle,” or a book illustrating the principle of density through images
of a device called bottle-imp or Cartesian devil (see CD 836 for a description).
46.40 the Marquis Ossoli,] Giovanni Angelo Ossoli, Italian aristocrat and republican
partisan (1821–1850). Together with Ossoli, Fuller played an active role caring for
the wounded during the siege of Rome of 1849. They were forced to ﬂee the city
after the papal authorities regained control of it. On 17 May 1850, they set sail to
America with their son Angelino. Caught in a storm off the coast of Fire Island on
July 19, the ship struck a sandbar and sank. Fuller, Ossoli, and their two-year-old
son drowned.
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14. Invention of a Scale–Table

48.9 Napier,] John Napier (1550–1617), Scottish mathematician and theologian who
originated the concept of logarithms to aid in calculations. His contributions are
found in Miriﬁci logarithmorum canonis descriptio (1614) and Miriﬁci logarithmorum canonis constructio (1619).
48.15 Edmund Gunter, 1624.] Edmund Gunter (1581–1626), British theologian, astronomer, and mathematician. Gunter’s logarithmic scale was ﬁrst published in 1620, in
his Canon triangulorum, or Tables of Artiﬁciall Sines and Tangents, not in 1624 as
Peirce has it, which is the year Gunter’s Description and Use of the Sector, the
Crosse-staffe and Other Instruments ﬁrst appeared, often bound with the Canon triangulorum’s second edition of 1623.
48.20 using the spaces . . . units of measurement.] Peirce aligned, along the left vertical edge of the manuscript sheet (R 221:3), twenty-three numbers, each one ﬁlling
the interval between the horizontal lines of the ruled paper.
49.26 The roughest use of the scale gives 61;] The “roughest use” consists presumably
in identifying the number closest to each given term in the scale-table: 246 for 25,
548 for 55, and 272 for 28. Then one notices that just as 272 is next after 246 in the
table, 606 is next after 548. Dividing 606 by 10 and increasing slightly the result for
compensation yields 61.
49.27 but how to get the next ﬁgure?] The calculation that follows applies the “rule of
three” (see ann. 52.27 below) and seeks to solve the resulting operation in part by
again identifying the numbers in the scale that are closest to the known terms. In
multiplying 548 by 272 one notices that 548 is in the 17th position from 100 on the
scale, and 272 is 10th. Moving from the 10th position forward by 17 places gives
149 (looping back through 100 and multiplying by 1000 to obtain the desired magnitude). To divide the result (149,000) by 246, since 149 is in 4th position and 246
is in 9th, one moves from 146 backward by 9 places, thus reaching 606. For other
parts of the calculation, see Peirce’s explanation in “Variant 2.”
51.6 Required to multiply 23 by .0434.] Peirce uses many short cuts in his calculation,
and uses a number of approximations, so that how he passes from one line to the
next is not readily apparent. Closer examination and recalculation conﬁrm the general accuracy, however.
52.12 I set down several such.] The four geometrical progressions correspond, respecx
tively, to the square roots, cube roots, fourth roots, and tenth roots of 10 , where
x  0 up to 10.
52.27 the rule of three,] As Peirce deﬁnes it in CD 5265, the “rule of three” states that
the solution to ab  cx is x  bca.
54.21 I will now . . . length of this paper.] Peirce’s calculations for the scale closest to
the edge of the paper survive on a single scratch sheet (R 221:6). The value 3648
was probably intended to be 3675, which would be the appropriately rounded value
of 36,747 that appears on the scratch sheet and is the mathematically correct value.
The scale furthest from the edge, if it is intended to be an alternate scale, is not as
carefully constructed.

15. Studies of the Theory of Numbers
55.4 law of reciprocity] This is the law of quadratic reciprocity, a theorem ﬁrst formulated by Euler (1783), then incompletely proved by Legendre (1785), and proved
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fully rigorously by Gauss (1796), who called it the golden theorem, or the fundamental theorem of number theory (see W6:427, ann. 64.18–21). Peirce deﬁned it as
follows in CD 3376:
Law of reciprocity of prime numbers, the proposition that if p and q are two prime
numbers, then, if p is a quadratic residue of q, q is also a quadratic residue of p, unless both
leave the remainder 3 when divided by 4, when, if p is a quadratic residue of q, then q is not a
quadratic residue of p.

55.8 I make use of my last notation for relatives.] See Peirce’s 1885 “On the Algebra of
Logic,” in W5:177–85.

16. Promptuarium
61.1 and therefore . . . a straight line.] The end of the corresponding sentence in the
draft of this text is followed by an alternative attempt by Peirce to represent and
expand some of what he has just explained using a slightly different notation, in
which the original four points P1, P2, P3, and P4 are written [ 1, 1], [ 1, 1],
[ 1, 1], and [ 1, 1]. See R 102:8–9.

17. Boolian Algebra
63.3–4 a number of writers in England, France, Germany, and America] Peirce may
have had in mind the following writers, among others. From England: R. Leslie
Ellis, W. Stanley Jevons, Hugh MacColl, Alexander MacFarlane, Joseph John Murphy; from France: perhaps Louis Liard, but more likely the Belgian Joseph Delbœuf; from Germany: Ernst Schröder, Robert Grassmann; from America: Peirce
himself of course, and his students Christine Ladd-Franklin and Oscar Howard
Mitchell. See also Peirce’s preface to Studies in Logic, W4:406–8.
64.24–25 Appuleius . . . familiar,] Lucius Apuleius of Madaura (second century A.D.),
Latin writer, Platonist philosopher, and orator. Apuleius’s statement, “familiarius
tamen dicetur propositio,” is found at the end of the ﬁrst paragraph of his Peri
Hermeneias (the oldest Latin treatise on formal logic, whose Apuleian authorship
is no longer much disputed). The passage is quoted in Carl Prantl’s Geschichte der
Logik im Abendlande, 1:580n.4. In The Logic of Apuleius (New York: E. J. Brill,
1987), p. 83, Londey and Johanson translate it into “but it will be more appropriately called a proposition,” thus opting for the alternative meaning of familiarius.

18. Boolian Algebra. First Lection
69.3 was given to the world in 1842;] Peirce is referring to Boole’s Mathematical
Analysis of Logic, which appeared in 1847, not 1842.
69.5–6 There had been . . . same direction,] Among Boole’s predecessors, the ﬁrst is
generally taken to be Leibniz in his Dissertatio de arte combinatoria of 1666 and several works published posthumously. Others include the Bernoulli brothers, Gottfried
Ploucquet, and J. H. Lambert. Peirce was aware of, but never got to read, Bernard
Bolzano’s work (see CP 6.175).
69.10–11 been improved . . . other logicians,] See ann. 63.3–4 above.
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19. Existence of an External World

78.16–17 as Clifford jestingly says, “it is evident” is a phrase which only means “we do
not know how to prove.”] William Kingdon Clifford (1845–1879), English mathematician and philosopher, wrote this in “The Unseen Universe,” The Fortnightly
Review 17 (1875): 776–93, p.791.

20. Kant’s Refutation of Idealism
80.1 Kant’s refutation of idealism] Critique of Pure Reason, B274–79 (see also Kant’s
footnote at Bxxxix–xli).
80.8–9 In “Note 1,” . . . its own game.] See the ﬁrst sentence of “Note 1,” Critique of
Pure Reason, B276.
80.19 it is clear from his footnote] See footnote a, Critique of Pure Reason B276–77,
where Kant argues that to imagine something as outer, we must already have an
outer sense.
80.23 Hamilton stupidly . . . “immediate memory”;] Hamilton’s objections to Reid’s
view that memory, much like perception, involves an immediate presentation of the
remembered object, are found in his edition of The Works of Thomas Reid, 1:329,
339, 351 and 2:812–15, and in his Lectures on Metaphysics and Logic, 1:215–21.

21. Notes on Consciousness
81.3 doctrine of “ultimate facts,”] Peirce developed this idea in the last chapter of “A
Guess at the Riddle,” W6:206 and W6:456, ann. 206.9–10. Compare with “The
Doctrine of Necessity Examined” in this volume (sel 24).
81.4 it is diffused throughout the universe.] Peirce will later maintain that the very possibility of science depends upon the fact that human thought partakes of whatever
character is diffused through the universe (CP 1.351, 1906)—including therefore
consciousness, as the sentence suggests.
81.5 of what nature is the unity of consciousness?] See for instance the answer Peirce
developed in December 1897 in R 941:3–5 (CP 6.225–30). “The brain shows no
central cell. The unity of consciousness is therefore not of physiological origin. It
can only be metaphysical. So far as feelings have any continuity, it is the metaphysical nature of feeling to have a unity” (R 941:5, CP 6.229). See also “The Law of
Mind” in this volume.
81.8 properties of nerve matter] See chapter 5 of “A Guess at the Riddle” (W6:188–
98) and sels. 29 and 30 in this volume.

22. Architecture of Theories. Initial Version
84.23 partially rebuilding a house.] The earlier draft has the following continuation
(R 956:4):
I will not say the result has been patchwork; that would be false of the greater philosophies.
But I will say that the authors of such theories have not sufﬁciently studied the relations of the
old and the new parts of their doctrine; nobody can say that Kant fully understood Kantism;
Descartes had not a perfect mastery of Cartesianism; and Aristotle was quite an indifferent
Aristotelian. Hence, such philosophies have always come to grief from warring contradictions within themselves.
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85.9–10 I do not think . . . apprehended.] The earlier draft (R 956:5) expresses this as
follows :
Do you say that this is an old story, and that since Kant no systems have been erected otherwise than “architectonically”? I know that it is said so, but I do not ﬁnd that it has been
done, or even that there has been any adequate notion of what the business of the philosophical architect consists in.

85.27–28 gabble of Bradley . . . Bosanquet,] Francis Herbert Bradley (1846–1924),
Principles of Logic (London: K. Paul, Trench, 1883) and Bernard Bosanquet
(1848–1923), Knowledge and Reality: A Criticism of Mr. F. H. Bradley’s Principles
of Logic (London: K. Paul, Trench, 1885). In 1922 Bradley published a second edition “revised, with commentary and terminal essays,” in which he frequently defers
to Bosanquet’s criticisms of the ﬁrst edition.
85.41 Aldrich’s Rudiments] Henry Aldrich (1647–1710), Oxford composer, churchman and scholar, and author of Artis logicæ compendium (1691), a logic textbook
used at Oxford for more than a century and a half that greatly increased the popularity of Aristotelian logic among early nineteenth-century English logicians. The
book began to be published under the title Artis logicæ rudimenta in 1817. It has
gone through many editions, with many textual variations, and it is difﬁcult to
assess which one Peirce used (he owned at least two copies, one of 1835 and one of
1844, but may have used Mansel’s edition of Aldrich [1st ed.: 1849, 4th ed.: 1862]
in writing this document, since he cited it in 1869 [W2:263n.7]; internal evidence
indicates Peirce was not using his 1835 edition, and he had sold his 1844 copy to
the Johns Hopkins University library). Richard Whately based his Elements of
Logic on Aldrich’s exposition.
86.13–14 Aldrich begins . . . reasoning.] Artis logicæ rudimenta (Mansel’s 4th edition,
1862), Cap. 1, §1, p. 1: “Mentis operationes in universum tres sunt. 1. Simplex Apprehensio. 2. Judicium. 3. Discursus.” Other editions have ratiocinium for discursus.
86.14–15 Simple apprehension . . . of others.] Ibid., Cap. 1, §1.1, p. 3: “Simplex
Apprehensio, est nudus rei conceptus intellectivus.”
86.15–16 Judgment . . . in a fact.] Ibid., Cap. 1, §1.2, p. 4: “Judicium, est quo mens
non solum percipit duo objecta, sed apud se pronuntiat, illa inter se convenire aut
dissidere.”
86.16–17 Reasoning . . . into connection.] Ibid., Cap. 1, §1.3, p. 4: “Ratiocinium est
progressus mentis ab uno Judicio ad aliud.”
86.18 Simple apprehension is incomplex or complex.] Ibid., Cap. 1, §1.1, p. 3.
86.20 Judgment is afﬁrmative or negative.] Ibid., Cap. 1, §1.2, p. 4.
86.24–25 A proposition consists of . . . copula.] Ibid., Cap. 1, §2, p. 12.
86.28–29 Parallel to . . . syllogisms.] Ibid., Cap. 1, §2, pp. 12–13.
86.30–32 Words are . . . not.] Ibid., Cap. 1, §3, p. 13. Aldrich adds a third species,
words that are mixta: composed of both a categorem and a syncategorem, such as
nemo (nullus homo) or currit (est currens).
86.35 A name is either (1) singular or (2) common.] Ibid., Cap. 1, §3, p. 15.
86.38–39 A name is . . . as non-man.] Ibid., Cap. 1, §3, p. 15.
87.1 A name is either positive, privative, or negative.] Ibid., Cap. 1, §3, pp. 15–16.
87.8 A name is either univocal, equivocal, or analogous.] Ibid., Cap. 1, §3, p. 16.
87.24–26 Herbert Spencer . . . primitive law of nature,] See Herbert Spencer, First
Principles, pt. 2, chap. 6: “The Persistence of Force.” See also W6:sels. 45–47.
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87.26–27 if another . . . property of protoplasm,] The view that every living cell has
psychic properties was held, among others, by the German zoologist and monist
philosopher Ernst Heinrich Haeckel (1834–1919) and by Alfred Binet (1857–1911),
whose Psychic Life of Micro-organisms (London: Longmans & Green, 1889)
appeared in installments in The Open Court, and whose Monist paper on “The
Immortality of Infusoria” was noticed by Peirce (see sel. 11 in this volume).
88.7–8 the old sophism of the Cretan.] The imperfect paradox attributed to Cretan philosopher Epimenides (sixth century B.C.) when he reportedly asserted that “All
Cretans are liars”; the closely related Liar Paradox is discussed by Peirce in W2:
261–63 (1869). For Peirce, every proposition asserts its own truth, and for a theory
to state that it can offer no theory makes it meaningless.
88.15–17 mathematicians . . . evidently true.] See W6:203 and corresponding annotations in W6:454.
88.36 It may be thousands of years before] Peirce may have been too pessimistic. Initial data gathered in 2002 and 2003 from NASA’s Wilkinson Microwave Anisotropy Probe supports the notion that, within the limits of instrument error, the angles
of large-scale triangles add up to 180 degrees, which implies that the universe is
neither open (hyperbolic) nor closed (elliptic) but ﬂat (euclidean).
89.17–18 Lucretius . . . would conﬁne them.] Titus Lucretius Carus (c. 99–55 B.C.), De
rerum natura, bk. 2, lines 216–93. See W6:454–55, ann. 204.28–31.
90.20–21 Several illusory accounts . . . given;] See CD 2992 for Peirce’s deﬁnition of
an imaginary quantity (in modern terminology, a complex number) and CP 4.132
(1894) for another disquisition about the usefulness of such numbers.
91.17–20 It is very easy . . . real inﬂexions.] See Peirce’s related investigation in
“Notes on Geometry of Plane Curves without Imaginaries” (W6:372–76).
91.31–92.3 These two equations give . . . [square root expression]] From Peirce’s
expressions for x1 and x2 and the fact that the distance h from either intersection to
2
2 K
the line of centres equals (R1  x1 ) , a lengthy but straightforward calculation
yields the expression Peirce provides for the distance h between the line of centres
and the two imaginary intersections. When the two circles do not intersect,
2
2
2
D  R1  R2, and therefore D  R1  R2  2 R1 R2; thus the quantity under the
square root in Peirce’s last expression becomes negative, so h is imaginary.
92.6 the mathematical doctrine of the absolute.] See W5:248–51, Peirce’s deﬁnition in
CD 21, given in W5:450, ann. 248.6, and W6:173.
92n.1 Brooke Taylor’s] Brook(e) Taylor (1685–1731), English mathematician. In Linear Perspective (1715), Taylor devised the basic principles of perspective and gave
the ﬁrst general treatment of vanishing points.
93.24–25 Helmholtz’s supposition,] In sel. 45, Peirce attributes this supposition to
Bernhard Riemann who was the ﬁrst to have developed an elliptic conception of
geometry in 1854. Peirce associates elliptic geometry with an Epicurean metaphysics (while he associates Euclidean or parabolic geometry with pessimism).
93.31 Lobatchewsky’s hypothesis,] This was the hypothesis worked out independently
by Gauss, Bolyai, and Lobachevsky (1792–1856) that gave rise to hyperbolic
geometry (which postulates negative curvature of space). Peirce found it to be compatible with an evolutionist metaphysics. Peirce’s ﬁrst extensive remark about
Lobachevsky’s hypothesis is found in W2:417n.11, 1870.
94.13–14 long ago signalized by Whewell, but obscured by Stuart Mill’s] One of William Whewell’s (1794–1866) textbooks for undergraduates at Cambridge was A
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Treatise on Dynamics (1823). See Peirce’s 1865 Harvard Lecture on Whewell, Mill
and Comte in W1:205–23, and his 1869 lecture on Whewell’s logic of science
(W2:337–45).
94.19–20 Only read Galileo,] See W6:495, ann. 385.31–33. On il lume naturale, see
ann. 99.36.
95.7–8 Sir Isaac Newton . . . mechanics.] Isaac Newton, Philosophiæ naturalis principia mathematica (1687), preface to ﬁrst edition: “Therefore geometry is founded
in mechanical practice, and is nothing but that part of universal mechanics which
accurately proposes and demonstrates the art of measuring.”
95.18 philosophy is committed to the postulate,] Peirce’s formulation of this postulate
was written at the top of a sheet that has not been found. We may surmise that it
amounted to some statement similar to the one that occurs in previous selection 5,
where Peirce says that philosophy “postulates that the processes of nature are
intelligible. . . . it is therefore committed to going upon that assumption, true or not.
It is the forlorn hope.” Or Peirce might have restated the idea that opened the preceding paragraph, as suggested by draft sheet R 956:50 in which the natural conceptions of the human mind are said to approximate to the truth of nature “so much
so that those theories which strike our minds as simple have a very good chance of
being true.” As Peirce put it much later in “A Neglected Argument for the Reality of
God,” when discussing Galileo’s idea that the simpler hypothesis has to be preferred, “it is the simpler hypothesis in the sense of the more facile and natural, the
one that instinct suggests, that must be preferred [as opposed to the logically simpler hypothesis]; for the reason that unless man have a natural bent in accordance
with nature’s, he has no chance of understanding nature, at all” (EP2:444, 1908).
95.29 The Herbartian philosophy,] Johann Friedrich Herbart (1776–1841), German
philosopher and psychologist, whose antipsychologistic views of logic Peirce
appreciated when he read him in 1866–67. Herbart published his Lehrbuch zur Psychologie in 1816 and his Psychologie als Wissenschaft in 1824–25. Peirce consistently criticized Herbartian psychology for its naive rejection of faculties. See for
instance his 30 May 1895 review of Charles DeGarmo’s Herbart and the Herbartians in CN 2:103–4. Among the “suggestions” that Peirce found valuable was
Herbart’s theory of apperception, close to the theory of association of ideas.
97.1 Besides feelings and sensations . . . general conceptions;] This passage replaces
an interesting paragraph resorting to a mathematical illustration that Peirce deleted
in R 956:26 & 28; it is reproduced in the corresponding “selected alteration” in the
apparatus.
97.12 the question . . . Good Samaritan.] Luke 10:29: “And who is my neighbor?”

23. Architecture of Theories
98.23 partially rebuilding a house] See ann. 84.23.
99.7–8 I do not think . . . apprehended.] See ann. 85.9–10.
99.29 We may begin with dynamics,] As both the initial outline of the paper and the
reconstructed text of the previous selection make apparent, Peirce changed here the
order of the sciences he initially intended to follow in his analysis, beginning with
physics instead of logic.
99.32–33 the inauguration of dynamics by Galileo] In three successive drafts of the
transition from the preamble to the discussion of dynamics, Peirce inserted at this
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point a historical footnote (in R 956:8, 10, & 9). The following text reproduces the
note in R 956:10, with additions from 8 & 9 where appropriate.
The Aristotelian doctrine that the velocities of falling bodies are proportional to the
weights, was ﬁrst refuted, not by Galileo, as commonly stated, but by the Venetian geometer,
John Baptist Benedetti. Galileo’s studies of the matter date from 1582, but Benedetti’s ﬁrst
publication of his refutation [R 956:8: in Libri (Vol. III, p. 258)] was in 1553, and not in 1585
as stated by Marie and by Heller (Rosenberger says 1587). [R 956:8: It is noticed with
approval by Dr. Dee in his Preface to Euclid, 1570.] The language in which Benedetti formulates his proposition is remarkable. He says that “the proportion of mass to mass (corporis ad
corpus) is as that of weight to weight (virtus ad virtutem).” He also uses the word massa for
mass, distinguishing it from ponderositas, weight, denoting, for example, the mass of a body
by one letter and its weight by another. [R 956:9: But Benedetti is entirely wrong about bodies of different speciﬁc gravities, holding that if two bodies, one 8 times the other twice as
heavy as water, fall in water, their velocities will be in the ratio of 7 to 1, instead of 7 to 3, as
he should have said. (What he says is that the times of falling will be as 7 to 1 instead of 1.526
to 1.) In the same work, Benedetti states that the bodies naturally move in straight lines, and a
subsequent book by him contains other dynamical principles correctly stated and just ideas
about various physical questions.]

A detailed discussion by Peirce of Galileo’s dynamics is found in the last two Lowell lectures on the History of Science (R 1282–83, January 1893), to be published
in W9. Benedetti is there mentioned only in passing (R 1282:14 & 24).
99.36 il lume naturale] Galileo, Dialoghi delle nuove scienze (1638) in Opere 13:164.
Of Galileo’s lume naturale Peirce wrote in a draft (RS 104:49) that it gives “no evidence of truth, yet this is the one way of distinguishing the truth which alone is
quite indispensible. It must not be relied upon in the least degree; but it has to be
used.” For a further discussion, see R 1282:29–30 (1893).
100.2–3 But the straight line . . . extremities] Euclid, Elements, bk. I, def. 4.
100.16 Huygens] Christiaan Huygens (1629–1695), Dutch mathematician, astronomer, and physicist.
100.27 Boyle’s law] CD 3376: “the law that at any given temperature the volume of a
given mass of gas varies inversely as the pressure which it bears. It was discovered
by Robert Boyle, and published by him about 1662.” Also called Mariotte’s law.
See Peirce’s discussion of that law in “Deduction, Induction, and Hypothesis”
(W3:334–35, 1878). See also W5:551.
100.28 Avogadro’s chemical law] An empirical relation, formulated in 1811 by the
Italian physicist Amedeo Avogadro (1776–1856) and stated by Peirce in CD 3376
as well as in the third paragraph of “Man’s Glassy Essence,” sel. 29 in this volume.
100.29 Crookes’s radiometer] The radiometer (a pressurized glass bulb enclosing a
small wheel with metallic wings, black on one side and reﬂecting on the other, that
rotates when the black sides absorb light and heat up the surrounding air whose
molecules bounce against the wheel with greater velocity) was invented in 1875 by
the English chemist Sir William Crookes (1832–1919) to demonstrate that heat is
disordered molecular motion. See his “On Repulsion Resulting from Radiation,”
Philosophical Transactions of the Royal Society 165 (1875): 519–47. See also the
end of the third paragraph in sel. 29.
101.7–8 capable of motion in more than three dimensions.] According to kinetic gas
theory, the speciﬁc heat (or heat capacity) of a gas is 1/2 k (Boltzmann’s constant)
per degree of freedom, so one would expect the speciﬁc heat of an ideal gas to be 3/
2 k per molecule, because each molecule can move in three dimensions. However,
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the speciﬁc heat of atmospheric air is close to 5/2 k per molecule because diatomic
molecules have two more degrees of freedom in their rotational motion.
101.13–14 Can we with reasonable prospect of not wasting time] This was one of the
questions at the heart of Peirce’s 1879 “Note on the Theory of the Economy of
Research” (W4:72–78).
101.15–19 To suppose universal laws . . . accounted for.] Peirce expressed this view
earlier in “A Guess at the Riddle”; see W6:206–7 & 456 ann. 206.9–10.
101.33–34 Herbert Spencer . . . principles.] Herbert Spencer, First Principles, 5th ed.
(New York: American Publishers, 1880), pt. 2, chap. 18. For Peirce’s earlier criticisms of Spencer’s theory of evolution, see W6:398–99, 402–3.
102.19 if a million players] Earlier occurrences of this example are found in “Design
and Chance” (W4:549–50) and “A Guess at the Riddle” (W6:199–202). A later
version is found in the ﬁrst Harvard lecture of 1903 (EP2:135–36, 138–39).
102.36 Clarence King] Clarence King (1842–1901), American geologist with whom
Peirce often conversed at the Century Club. King was the ﬁrst appointed head of the
U.S. Geological Survey (1878–81) before becoming a mining engineer and an
explorer of U.S. territories. For King’s theory of evolution (called “Kingian evolution” by Peirce in R 956:2), see his “Catastrophism and Evolution” in The American Naturalist 11.8 (Aug. 1877): 449–70.
102n.1 Weismann] August Weismann (1834–1914), German biologist, originator of
the germ-plasm theory. See “The Duration of Life,” the ﬁrst essay, originally published in 1881, in his Essays upon Heredity and Kindred Biological Problems
(Oxford: Clarendon Press, 1889), pp. 5–35; see esp. pp. 9, 20, 24. The third essay,
“Life and Death,” is also relevant (ibid., pp. 111–59). The footnote on p. 23 shows
that Alfred Russell Wallace conceived the same idea of the “action of natural selection in producing old age, decay, and death” in an unpublished note written
between 1865 and 1870.
103.23–34 A feeling is . . . monopolize the mind.] Draft page R 956:21 speciﬁes that
the word ‘feeling’ “is here used in the original sense given to Gefühl by Tetens, and
not in the Kantian sense, now more usual” (see W6:183 & 447).
105.1–2 The cloudiness . . . physiological conceptions] This is discussed at much
greater length in sels. 29 and 30 (“Man’s Glassy Essence”).
107.21–23 This pair of points . . . imaginary] Compare with W5:248–51 and W6:173–4.
107.33–41 One of the questions . . . set out.] The three possibilities here listed correspond respectively to the Epicurean, evolutionist, and pessimist views depicted in
chapter 1 of “A Guess at the Riddle” (W6, sel. 23). See also W5:251.
107.36 the Epicurean view,] See for instance Epicurus’s letter to Herodotus in Diogenes Laertius’s Lives of Philosophers, bk. 10, 41–45, 73.
108.21 the star’s parallax] Measuring the parallax is the only direct way of determining the distance to a nearby star. The parallax is half the apex angle of a triangle
subtended by the earth’s orbit (the baseline), with the star at the apex. The parallax
is obtained by subtracting the sum of the two base angles from 180 , thus assuming
the sum of all three angles to be 180 . For the parallax to be negative, the sum of the
angles would really have to be greater than 180 . In Peirce’s time the inaccuracy of
angle measurement had decreased to about one-tenth of a second of arc, thus permitting distances to 10 parsecs or 32.6 light-years to be measured. Today’s instruments are up to a hundred times more precise.
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108.23–24 which is 0@082, according to C. A. F. Peters] Christian August Friedrich
Peters (1806–1880) gives for a-Cycni (also known as Deneb or Arided) a parallax
of 0@082 with a probable error of 0@043 (Recherches sur la parallaxe des étoiles
ﬁxes, 136). According to The Bright Star Catalogue, eds. Hofﬂeit et al. (5th revised
ed., 1991), Arided has a magnitude of 1.25 and a parallax of 0@006. But the
Hipparcos Catalogue (under entry HIP 102098) provides a more accurate, and positive, parallax of 0@00101 0@00057.
108.25 which is 0@045 according to R. S. Ball.] Robert Stawell Ball (1840–1913),
Irish mathematician and astronomer. In his November 1880 article “On the Annual
Parallax of the Star P III 242,” Ball gave a parallax of 0@045 0@070. On his
ﬁndings Ball remarked: “If this result were to be strictly interpreted, it would mean
that the comparison star [Arg. zone 37 , No. 877] was actually the less distant of
the two. Observing, however, that the probable error is greater than the parallax
itself, it would be unsafe to draw any conclusion from these observations, except
that the difference between the parallaxes of P III 242 and 37 877 is too small to
be measured with accuracy” (p. 42). The double star P III 242 (or O. Struve 531) is
also known today as object ADS 2995, of magnitude 7.4–9.0, with a (positive) parallax of 0@0326 0@0068. But the Hipparcos Catalogue (under entry HIP 19255)
provides a more accurate parallax of 0@04859 0@00117 and a magnitude of 7.13.
108.28–29 more than half way round space] Were some parallax really negative, the
geometry of the universe would be spherical; however, the sum of the base angles
of a spherical equilateral triangle made of great circles can only be greater than
180 if the legs of the triangle exceed a half great circle.
110.7–9 what sort of a metaphysics . . . conceptions.] In a manuscript composed about
ﬁfteen years later (R 602:3–4, c. 1906) in which metaphysics is described as a threefold inquiry into the essential, dynamical, and rational relations of phenomena, Peirce
mused:
The twentieth century ought not to be allowed to get much older without some great scientiﬁco-philosophic seer taking wing and exploring these depths of ether for us. Haeckel has presented us with a poor succedaneum for such a want,—a jury-mast in place of the wing that is
wanted. I myself, in 1892, made a ﬁrst crude essay at such a ﬂight. It is already quite out of
date in all its details; yet it serves to indicate just what sort of a thing is wanted, somewhat as
Langley’s ﬂying machine.

24. Doctrine of Necessity Examined
111.1 the Monist for January, 1891,] This is sel. 23, “The Architecture of Theories.”
111.3–5 I had already grounded a cosmical theory . . . with experience.] Part of this
theory is outlined in chapter 7 of “A Guess at the Riddle” (W6:206–10). About two
months before sending “The Doctrine of Necessity Examined” to Paul Carus,
Peirce drafted, on 29 August 1891, an unﬁnished letter to his former Johns Hopkins
University student, Christine Ladd-Franklin, in which he summarized the state of
his cosmic theory as follows (RL 237:56–59, also in CP 8.317–18):
I may mention that my chief avocation in the last ten years has been to develop my cosmology. This theory is that the evolution of the world is hyperbolic, that is, proceeds from one
state of things in the inﬁnite past, to a different state of things in the inﬁnite future. The state
of things in the inﬁnite past is chaos, tohu bohu, the nothingness of which consists in the total
absence of regularity. The state of things in the inﬁnite future is death, the nothingness of
which consists in the complete triumph of law and absence of all spontaneity. Between these,
we have on our side a state of things in which there is some absolute spontaneity counter to all
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law, and some degree of conformity to law, which is constantly on the increase owing to the
growth of habit. The tendency to form habits or tendency to generalize, is something which
grows by its own action, by the habit of taking habits itself growing. Its ﬁrst germs arose from
pure chance. There were slight tendencies to obey rules that had been followed, and these tendencies were rules which were more and more obeyed by their own action. There were also
slight tendencies to do otherwise than previously, and these destroyed themselves. To be sure,
they would sometimes be strengthened by the opposite tendency, but the stronger they
became the more they would tend to destroy themselves. As to the part of time on the further
side of eternity which leads back from the inﬁnite future to the inﬁnite past, it evidently proceeds by contraries.
I believe the law of habit to be purely psychical. But then I suppose matter is merely mind
deadened by the development of habit. While every physical process can be reversed without
violation of the law of mechanics, the law of habit forbids such reversal. Accordingly, time
may have been evolved by the action of habit. At ﬁrst sight, it seems absurd or mysterious to
speak of time being evolved, for evolution presupposes time. But after all, this is no serious
objection, and nothing can be simpler. Time consists in a regularity in the relations of interacting feelings. The ﬁrst chaos consisted in an inﬁnite multitude of unrelated feelings. As there
was no continuity about them, it was, as it were, a powder of feelings. It was worse than that,
for of particles of powder some are nearer together others farther apart, while these feelings
had no relations, for relations are general. Now you must not ask me what happened ﬁrst. This
would be as absurd as to ask what is the smallest ﬁnite number. But springing away from the
inﬁnitely distant past to a very very distant past, we ﬁnd already evolution had been going on
for an inﬁnitely long time. But this “time” is only our way of saying that something had been
going on. There was no real time so far as there was no regularity, but there is no more falsity
in using the language of time than in saying that a quantity is zero. In this chaos of feelings,
bits of similitude had appeared, been swallowed up again. Had reappeared by chance. A slight
tendency to generalization had here and there lighted up and been quenched. Had reappeared[,] had strengthened itself. Like had begun to produce like. Then even pairs of unlike
feelings had begun to have similars, and then these had begun to generalize. And thus relations of contiguity, that is connections other than similarities, had sprung up. All this went on
in ways I cannot now detail till the feelings were so bound together that a passable approximation to a real time was established. It is not to be supposed that the ideally perfect time has
even yet been realized. There are no doubt occasional lacunae and derailments [
]

111.12–13 (ajntitupiva kai; fora; kai; plhgh; th~ u}lh~).] H. Diels and W. Kranz, Fragmente der Vorsokratiker 68[55] A66.
111.18–22 Epicurus . . . found . . . life and entelechy.] See Lucretius, De rerum natura,
bk. 2, ll. 216–93.
112.1–2 freedom of the will . . . by Aristotle and by Epicurus.] On Aristotle’s belief in
chance, see for instance De interpretatione 19a10–b4; on his stance regarding the
freedom of the will, see Nicomachean Ethics, bk. 3, chs. 3–5 (1112a18–1114b25).
In R 601:40 (c. 1906), Peirce wrote:
Aristotle is plainly no necessitarian. All that he says of self-government in the third book and
other parts of the Nicomachean Ethics, the celebrated passage of the Peri Hermeneias about
future contingents, the passage . . . from the De Generatione et Corruptione [II.xi.337b1–10]
and many others fully prove this. What was he, then? . . . I answer he was what we should
now call a thorough-going evolutionist, or if you will a creationist. He believed that the factors of existence were constantly undergoing increment, new determinations.

On this topic, see Philip H. Hwang’s article on “Aristotle and Peirce on Chance,” in
Charles S. Peirce and the Philosophy of Science, ed. Edward C. Moore (The University of Alabama Press, 1993): 262–76. Regarding Epicurus, see “Letter to
Menœceus” in Diogenes Laertius’s Lives 10:133–34, and Lucretius, De rerum
natura, bk. 2, ll. 251–93.
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112.2–6 the Stoa . . . reductio ad absurdum,] See (Cleantes in) Epictetus, Manual,
ch. 53; Seneca, De providentia, 5:8; Diogenes Laertius, Lives, 7:79; Sextus
Empiricus, Pyrrhonian Sketches, 1:69.
112.22 associationalism] Peirce gave an extensive account of the history of associationalism in an introductory chapter to his 1894 “How to Reason”; see R 400 (to be
included in W11).
112.23–24 libertarianism] Peirce is using this term solely in the sense of the doctrine
of the freedom of the will (see CD 3433; not to be confounded with the modern
political doctrine by the same name); opposed to necessitarianism (also necessarianism, as deﬁned by Peirce in CD 3951) or determinism in all of its forms.
112.25 the doctrine of necessity] In CD 3952 Peirce deﬁned it as “the doctrine that all
human actions are absolutely determined by motives, so that the will is not free.”
On the facing interleaf, Peirce wrote that the latter deﬁnition was “too narrow,” by
which he may have meant that it was too psychologistic. He would have thought the
same, though maybe to a lesser degree, of his deﬁnition of “necessarianism” as “the
doctrine that the action of the will is a necessary effect of antecedent causes” or
“the theory that the will is subject to the general mechanical law of cause and
effect” (CD 3951).
112.27–33 The proposition in question . . . I am now writing.] Peirce’s description
matches the view of Pierre Simon de Laplace in Exposition du système du monde
(Paris: Imprimerie du Cercle-Social, 1796).
113.18 demonstration by Archimedes of the property of the lever] Lecture 8 of
Peirce’s History of Science lectures—to be published in W9—contains an extensive discussion of the lever (R 1279; 1892).
113.30–31 induction, hypothesis, and analogy] Peirce regards analogy as a composite
of induction, hypothesis, and deduction; see W2:46–47 (1867) and W4:432–33
(1883) for two distinct logical descriptions.
114.6–7 ajlhvqeia, as the derivation of that word implies,] The etymological meaning
is “what is brought out from concealment.”
114.38 what is a postulate?] See also Peirce’s deﬁnition in CD 4645 and in EP2:302
(1904).
117.4 method of least squares.] Discovered by Gauss in 1795, this method has become
the principal tool to reduce the inﬂuence of errors in observational data collection.
In the calculus of uncertainties the method assumes that different sources of error
are statistically independent or uncorrelated. For instance, if two different sources
of error each give a relative error of 5%, the cumulative error by this assumption
would be the square root of the sum of the squares of the errors, 7%. But if the two
errors add coherently (are correlated), the error can be as large as 10%. See Peirce’s
deﬁnition in CD 5876 and also W5:123.
118.7–9 the more precise . . . from the law.] Observational error theory distinguishes
between systematic and random errors. A measurement can be made more precise
by eliminating systematic errors (like parallax in meter reading). The random
errors can never be eliminated. Thus, when systematic errors are removed, only
random errors are left and these will result in more irregular departures from “the
true result.”
118.34–36 received such a socdolager . . . to reason;] This probably refers to Mill’s
criticism of Hamilton’s argument for the universality of causation in Examination
of Sir William Hamilton, ch. 16.
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119.20–21 inconceivable. . . . The Century Dictionary enumerates six.] CD 3042; in
his personal copy Peirce marked the entry as one he authored.
123.16–17 a method . . . not thus barricade the road of discovery.] This is one of the
earliest forms of Peirce’s famous motto “Do not block the way of inquiry”—which
in 1898 will be turned into the corollary of the “sole rule of reason” that in order to
learn one must desire to learn (EP2:48). The motto appears in full-ﬂedged form in
Peirce’s 1893 lecture on scientiﬁc fallibilism: see R 860:14 & R 885:5, where
“Dont block the road of inquiry” [sic] is called both a maxim and an axiom, from
which the whole logic of inquiry can be deduced; R 860:15, “cocksureness blocks
the road of inquiry”; and R 954:10, R 955:23, 36 & 46, where the main roadblock
is identiﬁed as the nominalistic habit of supposing certain things to be absolutely
inexplicable. See also sel. 22, where silencing inquiry is said to be “an affront to
reason” (R 956:17).
124.7 Much of this I have done] A similar claim appears both in the last paragraph of
“The Architecture of Theories” (previous selection) and toward the end of “[Logic
and Spiritualism]” in W6: 393.26–30. There are no extant manuscripts in this
period whose contents clearly ﬁt the claim, but Peirce may be alluding to work
done throughout the 1880s, including his theory of probable inference, his experimental work on small differences of sensation, his logic of relatives, and the elaboration of his grand hypothesis in the various chapters of “A Guess at the Riddle”
(works published in W4–6).
124.40 like that of Hegel.] See W6:179–80 for one of Peirce’s comments on Hegel.
125.35 to be set right, speedily.] Paul Carus replied to Peirce’s challenge in “Mr.
Charles S. Peirce’s Onslaught on the Doctrine of Necessity” (Monist 2 [Jul. 1892]:
560–82) and “The Idea of Necessity, Its Basis and Its Scope” (Monist 3 [Oct.
1892]: 68–96), to which Peirce later replied in “Reply to the Necessitarians”
(Monist 3 [July 1893]: 526–70; reprinted as CP 6.588–618, and to appear in W9).
See also John Dewey, “The Superstition of Necessity” (Monist 3 [Apr. 1893]: 362–
79), George M. McCrie, “The Issues of ‘Synechism’” (Monist 3 [Apr. 1893]: 380–
401), and Edmund Montgomery, “Automatism and Spontaneity” (Monist 4 [Oct.
1893]: 44–64).

25. Law of Mind. Early Try
126.3–12 I propose next . . . to reach it.] Peirce made the following revealing statement in what is apparently an earlier version of this preamble (R 961A: 51–53). It
is also possible that these were his opening remarks for the talk he gave at the Graduate Philosophical Club of Harvard on 21 May 1892.
Let me be permitted to make a little appeal for encouragement to develop, or at least state,
this philosophy which I have been excogitating for many years. It seems to me,—and I am, as
yet, the only person who knows what my philosophy is,—that it is the only system which is, at
once, rationally defensible and entirely in harmony with the Christian creed. I confess I have
no desire to make religion a philosophical theorem; for living religion can only rest upon religious experience. And still less should I wish to bolster up my philosophical doctrine by
appealing to religious prejudices. Nevertheless, Christians would be glad to ﬁnd that philosophy had got out of the woods in which it has so long been wandering, and had found the right
way, at last. And therefore they ought to be interested in seeing any theory expounded and
tested which seems to promise such a result. They cannot wish to have it stiﬂed by the existing
scientiﬁc prejudice against ﬁnal causes, or the government of the universe by a father that listens to prayer and answers it, instead of by blind and ruthless law. I do not think that if I could
once contrive to say my whole say, it would be considered as utterly foolish even by those
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who might not believe it. But as long as I have only begun to explain my position, people have
no disposition to wait to hear me state my meaning in full; and I am made to suffer pains and
penalties that are very real, for teaching what is held to be an antiscientiﬁc doctrine; and these
may have a public interest if they prevent me, as they threaten to do, from completing the
exposition of a philosophy which might lead science into the way of truth.

127.14–15 the sporting of absolute lawlessness.] See W6:202 and 453, ann. 202.21–25.
128.39–40 physical law may . . . from physical law.] The basic physical laws are all
reversible, but special physical laws like that of increasing entropy are irreversible.
Since the laws of mechanics are insufﬁcient to explain entropy, they need to be supplemented by something of a psychical nature, such as probabilistic change from
order to disorder, or loss of control.
129.9–10 the law of fatigue,] See W6:190–91 and the quotation at the very top of
W6:450, as well as sel. 27 in this volume.

26. Law of Mind. Excursus on Time
130.2 we have to analyze the idea of time it presents.] In the draft of this text Peirce
added the following footnote (R 961B: 6–7):
According to that idea, the instants are just as real as the durations; for suppose that water is
continually ﬂowing out of one vessel into another, then there must be an instant when the
amount which has traversed the geometrical plane that has three points of contact with the
vessel about the aperture, and lies wholly without the vessel, is equal to the amount remaining
in the vessel. But if it be objected that a geometrical surface is as much a ﬁgment as an instant,
I reply that according to the idea of space and time material bodies preserve their identity in
their motions, and any such body has, by the laws of dynamics, at each instant a real absolute
rotation round a certain instantaneous axis; and this axis during any time describes a surface,
which is as real as the other elements of the fact. As for the extreme nominalistic position that
abstract elements of fact are not real, those who hold to it have to learn the rudiments of logic;
I cannot today stop to argue with them. I say that if space and time have the characters they
seem to have, instants are real, and the properties of time are conveniently summed up by stating those of instants.

130.7 instants,] See related passage quoted from draft R 961A: 108–9 & 68 in next
selection, and W6:184.
130.21–22 Many writers . . . refuted by G. Cantor.] See Cantor-related annotations in
next selection, and W6:251 & 470–71.
130.24 In a paper] “On the Logic of Number,” W4:299–309 (1881). Peirce does not
mention either the Fermatian inference nor the syllogism of transposed quantity by
name there, although he employs both. Peirce there distinguished two systems of
simple quantity: the continuous and the discrete; three types of discrete quantity:
limited, semi-limited, and unlimited; and two types of unlimited discrete quantity:
inﬁnite (numerable) and super-inﬁnite (innumerable). See also W4: 267–68.
130.26 Fermatian inference] French mathematician Pierre de Fermat (1601–1665)
occasionally demonstrated his theorems using a device he called the method of inﬁnite descent, an inverted form of reasoning by recurrence that is very similar to
mathematical induction.
132.25–27 as Cantor . . . commensurable coefﬁcients.] See Cantor’s “Über eine Eigenschaft des Inbegriffes aller reellen algebraischen Zahlen,” Journal für die reine und
angewandte Mathematik, 77 (1874):258–62.
132.35–133.1 These multitudes, . . . continuously inﬁnite.] On a sheet (RS 68:6) torn
loose from a notebook and dated c. 1890, Peirce characterized the continuously
inﬁnite in terms that make an interesting connection with cosmological develop-
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ments found at the very end of “A Guess at the Riddle” (W6:208–209) as well as in
a letter from Peirce to Christine Ladd-Franklin, 29 August 1891 (RL 237:56–57,
also in CP 8.317; see also RS 104:128):
The development of continuity would require a continuously inﬁnite series of steps. It
would be that the continuously inﬁnite is produced only from the continuously inﬁnite.
But it is to be remembered that being continuously inﬁnite merely consists in the absence
of a certain regularity. My whole thought is that absence of regularity is generated only from
absence of regularity.
So the Pythagoreans considered the inﬁnite as imperfect, the ﬁnite as perfected.
Regularity, on the other hand, may develop itself simply from large numbers, which
themselves seem to be products of irregularity. It must be admitted, however, that the continuously inﬁnite can show no statistical regularity till some other regularity is established.

133.15–18 A continuously inﬁnite multitude is . . . approximate manner.] Cantor, who
was the ﬁrst to recognize that an n-dimensional space has the same number of
points as a one-dimensional space, showed that 0 (the cardinality of the set of integers, or, equivalently, of the ﬁrst inﬁnite ordinal) was smaller than that of its power


set 2 0. He then showed that 2 0 was also the cardinality of the set of real numbers,
which he called c for continuum. He then proposed that c was actually also equal to
the next order of inﬁnity, or 1 (the cardinality of the set of all countable ordinals),
thus suggesting that there was no order of inﬁnity between 0 and 1. This became
known as Cantor’s continuum hypothesis, which was generalized in 1908 by Hausdorff. Cantor’s notion of the continuum as only one of an inﬁnite system of levels of
inﬁnities is generally accepted and seems to distinguish it from the notion of the
continuum Peirce presents here as “the greatest [multitude] which can present
itself to us”—although Peirce may simply mean by this that any greater multitude,
though conceivable, cannot be determinedly imagined (he will later state that there
is no greatest multitude per se). See RLT 47 & 160. Peirce’s statement that a greater
inﬁnite, such as a continuum of an inﬁnite number of dimensions, cannot be presented even approximately seems to be echoed in his 1897 statement that mathematics affords no example of the second abnumeral multitude and has no occasion
to consider multitudes as great as that (NEM 3:85). See Robin Robertson’s “One,
Two, Three . . . Continuity: C. S. Peirce and the Nature of the Continuum,” Cybernetics & Human Knowing 8, no. 1–2 (2001):7–24.
134.32 This curious example is given by Cantor.] Cantor’s original form of this set,
later known as the Cantor set, appears in a note in his Grundlagen (Leipzig: Teubner, 1883), p. 46.
134.37–39 “hyperbolic” continuum; . . . natural idea of time.] See also W6:392–93
and W6:499, ann. 392.15–25, as well as anns. 22.17 and 93.24–25 in this volume.

27. Law of Mind
135.1 for January 1891,] This is sel. 23, “The Architecture of Theories.”
135.3–4 for April, 1892,] This is sel. 24, “The Doctrine of Necessity Examined.”
135.12–13 a Schelling-fashioned idealism] Friedrich Wilhelm Joseph von Schelling
(1775–1854), German post-Kantian idealist and a close friend of Hegel. In CD
2974, Peirce described objective idealism as “the doctrine of F. W. J. von Schelling,
that the relation between the subject and the object of thought is one of absolute
identity. It supposes that all things exist in the absolute reason, that matter is extinct
mind, and that the laws of physics are the same as those of mental representations.”
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In a draft of his 1893 “Reply to the Necessitarians,” Peirce made the following confession (R 958: 203): “I frankly pigeon-hole myself as a modiﬁed Schellingian, or
New England transcendentalist.” Peirce repeated this admission of his debt to
Schelling in several other manuscripts around this time.
135.17 Emerson, Hedge, and their friends] Ralph Waldo Emerson (1803–1882) and
Frederic Henry Hedge (1805–1890) were part of the New England Transcendentalists.
135.18–19 and Schelling from Plotinus, from Boehm,] Schelling was inﬂuenced by
both Plotinus (204–270) and the Lutheran mystic Jakob Böhme (1575–1624).
135.21 Concord transcendentalism;] The Concord Transcendentalists included Amos
Bronson Alcott (1799–1888), Frederick Henry Hedge (1805–1890), George Ripley
(1802–1880), Ralph Waldo Emerson (1803–1882), Margaret Fuller (1810–1850),
and Henry David Thoreau (1817–1862).
136.4 synechism.] See Peirce’s May 1893 text “Immortality in the Light of Synechism” (R 886, EP2:1–3, to be included in W9) for a fuller treatment of synechism. In a 29 November 1893 letter to publisher Henry Holt, Peirce announced
that he wanted to publish “a long series of small books about 144 pages small
octavo each, to be got up very handsomely, under the title Tractates of Synechism
or Synechistic Philosophy, at the rate of 4 volumes a year.” R 946, some of whose
pages may have been part of Peirce’s attempt to write the ﬁrst volume, contains the
following explanation of the term (R 946:5):
Now the doctrine which it is the purpose of these volumes to expound is that in all our thinking we ought to bridge over chasms by means of the idea of continuity. I call this the synechistic philosophy. The word “synechistic” is quite regularly formed from the Greek sunevcein, to
hold together, whence is derived sunechv~, the ordinary Greek word for continuous; and in
Greek synechistic, or sunecistikov~,* would most naturally mean “habitually making continuous.” Nothing could better describe the doctrine which it is much more my purpose to
explain than to argue. The contrary of synechistic I call “diechistic,” from dievcw, to hold
apart.
* The word sunecistikov~ does not occur in Liddell and Scott; but we ﬁnd sunecismov~,
“the establishment of continuity” in a surgical sense.

In CD 6135 Peirce deﬁned “synechiology,” a term found in Herbart’s Allgemeine
Metaphysik (Königsberg: A. W. Unzer, 1828), as “the theory of continuity.”
136.5–6 Journal of Speculative Philosophy (vol. II)] W2, sels. 21–23.
136.12–13 there is but one law of mind,] The notebook entitled “Notes for Paper on
the Law of Mind” (1892.64, 10 May 1892) shows that Peirce at ﬁrst distinguished
three laws (in R 961A: 9) before reducing them to one (in R 961A: 10):
We have two laws of mind
1. Ideas tend to spread to others connected with them
2. In so spreading, their intensity diminishes.
Finally the law of habit is that
3. An idea that has excited another has an increased tendency to excite it.

137.26–27 It has already . . . an interval of time.] See for instance William James’s discussion of the “specious present” in his Principles of Psychology (1890), especially
the section of chap. 15 entitled “The Sensible Present has Duration.” James attributed the origin of the idea to Edmund R. Clay (The Alternative; A Study in Psychology, London, 1882), adding that it had been foreshadowed by Locke and Reid. Peirce
had himself made this point as early as 1868: see W2:207–8 and W3:262–63.
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138.34–35 There is a little elenchus,] The apparent fallacy (or elench in an Aristotelian
sense) could be that if the last moment is unrecognizable to itself, it cannot recognize what is taking place within itself, i.e., the recognition of the whole series. But
that recognition can take place without being itself recognized while it occurs. Or
the fallacy could be that the last moment in a series will be recognized as last only
when it is past, but then, strictly speaking, it is no longer last, and one cannot say
that it is the “whole series” that is recognized in that supposedly last moment. However, since the last moment is not an instant but part of a continuum, it can only be
last in a relative sense, and once that is taken into account there is no real contradiction.
139.10–12 The illumination . . . no contradiction,] Peirce confesses in a draft (R 961s:
2) that he used to believe “that the conception of an inﬁnitesimal involved a contradiction,” but that was before he wrote his 1870 paper on a “Description of a Notation for the Logic of Relatives,” which convinced him of the contrary; see in the
latter the subsection entitled “Inﬁnitesimal Relatives” (W2:395–408).
139.12–13 before I became acquainted . . . Dr. Georg Cantor] Evidence suggests that
Peirce ﬁrst became acquainted with Cantor’s writings in about 1884. See W4:xx,
WMS 530, W5:251 & 470–71. See also Vincent G. Potter and Paul B. Shields’s
“Peirce’s Deﬁnitions of Continuity” in TCSPS 13, no. 1 (1977): 20–34 or their
“Peirce on Continuity” in Proceedings of the C. S. Peirce Bicentennial International Congress (Texas Tech Press, 1981), 135–39, where the authors distinguish
four periods in Peirce’s attempts to give continuity a precise mathematical expression (pre-Cantorian, Cantorian, Kantistic, and post-Cantorian). See furthermore N.
A. Brian Noble’s “Peirce’s Deﬁnitions of Continuity and the Concept of Possibility” in TCSPS 25, no. 2 (1989): 149–74, and Wayne C. Myrvold’s “Peirce on Cantor’s Paradox and the Continuum” in TCSPS 31, no. 3 (1995): 508–41.
139.14 Borchardt’s Journal] Journal für die reine und angewandte Mathematik, edited
by Carl Borchardt (1817–1880) from 1856 until 1880.
139.21–25 I long ago showed . . . “syllogism of transposed quantity.”] Peirce’s ﬁrst
discussion of this type of syllogism, though without mentioning its name, is found
at the very end of his 1881 paper “On the Logic of Number,” W4:308–9, and also,
more explicitly, in his “Proof of the Fundamental Proposition of Arithmetic,”
W4:267–68 (see also W4:l–li and W4:580, ann. 309.10–15). He also discussed De
Morgan’s syllogism in his 1885 paper “On the Algebra of Logic,” W5:188–89. See
also W6:20. Augustus De Morgan discussed this syllogism in several places: ﬁrst
in his Formal Logic of 1847, pp. 166–68; then in his Syllabus of a Proposed System
of Logic (1860), sect. 85; and ﬁnally in the appendix titled “On Syllogisms of
Transposed Quantity” at the end of his memoir “On the Syllogism, No. IV, and on
the Logic of Relations,” in Transactions of the Cambridge Philosophical Society,
vol. 10 (1864), pp. *355–*358.
139.26–27 Balzac, in the introduction . . . seduced some Frenchwoman.] Balzac does
not make this remark in the introduction to his Physiologie du mariage (1829); it is
rather in “Méditation IV” of that book that, as Peirce wrote correctly in a later text,
Balzac submitted (in Peirce’s words) “that to listen to the conversation of French
bachelors of 1830 one would judge that against each of them on an average might
be checked off at least three respectable women seriously compromised”
(R 423:34, 1894). See “The Conception of Inﬁnity” (R 819, 1892.87), a document
preliminary to “The Law of Mind” and published in NEM 4:77–78, for another
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treatment of the syllogism of transposed quantity in relation to the example drawn
from Balzac.
140.12–13 the whole is greater than its part . . . Euclid,] Euclid, Elements, bk. 1,
postulate 9.
140.25–26 In truth, . . . innumerable.] Peirce introduces a third grade, the endlessly
inﬁnite, ﬁve paragraphs down in the text; but he at once distinguished the three
grades of magnitude in an earlier draft (R 961A: 64):
In truth, of inﬁnite collections there are but three grades of magnitude, the endless, the
innumerable, and the endlesswise innumerable; and of this last grade, though it is abstractly
conceivable, no instance can by any possibility be given.

140.28–29 as I showed in the paper last referred to,] In “On the Logic of Number”
(1881), Peirce wrote that “an inﬁnite system may be deﬁned as one in which from the
fact that a certain proposition, if true of any number, is true of the next greater, it may
be inferred that that proposition if true of any number is true of every greater. Of a
super-inﬁnite system this proposition, in its numerous forms, is untrue” (W4:301).
140.33–34 Euler’s demonstration of the binomial theorem for integral
powers] Leonhard Euler (1707–1783) presented this proof in the ﬁrst volume of
his Vollständige Anleitung zur Algebra (St. Petersburg: Kays. Akademie der Wissenschaften, 1770).
142.8–9 certain numbers are surd or incommensurable] Euclid, Elements, bk. 10.
142.23–25 Many mathematicians have . . . been refuted by Cantor.] Georg Cantor,
“Ein Beitrag zur Mannigfaltigkeitslehre.” Later, in the Grundlagen (p. 30) Cantor
stated that he had proved in that paper that space of whatever dimension had the
same power as the linear continuum.
142n.1 substantially the same as a theorem of Cantor] Peirce may have in mind Cantor’s proof that the rational numbers are countable, or the more general proofs that
appeared in “Ein Beitrag zur Mannigfaltigkeitslehre,” Journal für die reine und
angewandte Mathematik 84 (1878): 242–58, which use notions similar to Peirce’s
to demonstrate correspondences between continua and sets of real numbers.
143.16–19 Kant confounds . . . always be found.] Kant, Critique of Pure Reason,
A208 (B253), A524–527 (B552–555). On 17 August 1899, Peirce wrote the following correction in a letter to Paul Carus (RL 77:147):
I ﬁnd I did an injustice to Kant in one of my Monist papers in which I discussed continuity. I was so much dominated by Cantor’s point of view, that I failed to see the true nature of
continuity, which is now quite clear to me, and also for the same reason mistook Kant. This
was somewhat excusable since Kant himself made the same confusion between his real doctrine and the one I took for his, as can be seen at the bottom of p. 524 of 1st Ed. of the Critik.
Namely he does not quite say that it is the same to say that space is inﬁnitely divisible, but he
does not draw attention to the important distinction as he would have done, if he had seen it.
His true doctrine is not that space is divisible without end, but that it cannot be so divided as to
reach an ultimate part as clearly stated in the last ¶ of p. 169. This deﬁnition is really no
nearer right than the other, but it is better as looking at the matter from the right point of view
and not trying to build up a continuum from points as Cantor does. To the obvious objection
that points are ultimate parts of lines, Kant begins to make the right answer, that they are not
parts but limits. But that he does not understand this rightly can be seen by p. 209 where he
speaks of a change as passing through all the instantaneous intermediate states. He thus looks
on the points as existing in the line, while the truth is they do not exist in the continuous line,
& if a point is placed on a line it constitutes a discontinuity. As he conceives the matter, it
becomes a mere quibble to say that a point is not part of a line. It is not a homogeneous part,
but it is in the line. The case is an interesting example of Kant’s sagacity about points he did
not distinctly apprehend.
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Peirce added in the margin a reference to his 1869 discussion of continuity at
W2:256. A note dated 18 September 1903 in his interleaved copy of the Century
Dictionary (CD 1229) says that “the series of rational fractional values is inﬁnitely
divisible but is not by anybody regarded as continuous.”
143.27–28 Cantor deﬁnes . . . concatenated and perfect.] Georg Cantor, Grundlagen,
32. See also Peirce’s deﬁnition of continuity in CD 1229 (reproduced with one
error in CP 6.164).
143.32 less than the given distance.] Peirce added here in a draft (R 961A: 92): “This
is already saying much more than Kant says, since it cuts off isolated points.”
143.41–144.1 Nevertheless, it has some serious defects.] On the interleaf facing this
deﬁnition in CD 1229, Peirce wrote the following remark:
Cantor’s deﬁnition of continuity is unsatisfactory as involving a vague reference to all the
points, and one knows not what that may mean. It seems to me to point to this: that it is impossible to get the idea of continuity without two dimensions. An oval line is continuous, because
it is impossible to pass from the inside to the outside without passing a point of the curve.

144.2–3 distinction . . . manifestly non-metrical.] In this connection, Peirce wrote the
following remark in a draft (R 961A: 93–94):
The deﬁnition of continuity which I here propose avoids all metrical considerations, for
the distinction between ﬁnite and inﬁnitesimal is not metrical. It may be considered a defect
of the deﬁnition that it admits such collections as the irrational numbers arranged in the order
of their values as continuous. But it seems to me that this is as it should be. If we only knew
irrational numbers, there would be no apparent break in the succession of them, and nothing
in their sequence to suggest that there were any breaks in the series. It seems to me the mere
absence of isolated numbers when others inﬁnitely near them on both sides are present does
not destroy the continuity. The character of not presenting such omissions, or say the completeness of the series, must be regarded as a metrical one. It is best expressed by saying that
from any point in the series at any exact given distance in either direction there is another point.

144.3–4 a perfect series . . . description.] In his deﬁnition of continuity in CD 1229,
Peirce wrote that Cantor’s perfect system of points obtained “when, whatever point
not belonging to the system be given, it is possible to ﬁnd a ﬁnite distance so small
that there are not an inﬁnite number of points of the system within that distance of
the given point.” On the interleaf facing this deﬁnition in his copy of the CD, Peirce
wrote the following warning regarding the preceding (most likely as he was working on “The Law of Mind”):
I here slightly modify Cantor’s deﬁnition of a perfect system. Namely, he deﬁnes it as
such that it contains every point in the neigborhood of an inﬁnity of points and no other. But
the latter is a character of a concatenated system; hence I omit it as a character of a perfect
system.

144.24–27 property of a continuum . . . Aristotle’s . . . common limit.] Aristotle, Physics, 227a 10–14, and Metaphysics, 1069a 5–8.
144.36–37 a least real number, greater . . . series.] This least real number is
0.111111..., or 1/9.
144.38–39 Aristotelicity . . . Kanticity,] In his interleaved copy of the Century Dictionary, Peirce added the following deﬁnitions, probably not long after ﬁnishing “The
Law of Mind” (CD 1229): “The Kanticity is having a point between any two points.
The Aristotelicity is having every point that is a limit to an inﬁnite series of points
that belong to the system.”
145.27–28 except to get rid . . . inﬁnitesimals present.] In the expression z  (x  y ) 2,
adding inﬁnitesimal increments dx and dy to x and y will increase z by
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dz  (x  dx  y  dy ) 2  (x  y ) 2  2(x  y )(dx  dy )  dx 2  dy 2  2dxdy.
The ﬁrst term of this last expression is of the ﬁrst order of inﬁnitesimals, while the
last three terms are of the second order and can be dropped.
145.29 I prefer the method of inﬁnitesimals] See Peirce’s unpublished paper “The
Theory of Inﬁnitesimals” (RS 14, c. 1895), his article “Inﬁnitesimals” (P 750) published in Science, n.s., 11 (16 March 1900): 430–33, and his unﬁnished manuscript
R 238, “An Apology for the Method of Inﬁnitesimals” (c. 1904). For discussions of
Peirce’s recourse to inﬁnitesimals in mathematics, see Murray Murphey’s The
Development of Peirce’s Philosophy (Harvard U. P., 1961), pp. 119–20, 281–82;
Carolyn Eisele, NEM 3:ix–x; Joseph Dauben’s “Peirce on Continuity and his Critique of Cantor and Dedekind” in Proceedings of the C. S. Peirce Bicentennial
International Congress (Texas Tech Press, 1981), pp. 93–98; Steven H. Levy’s
“Charles S. Peirce’s Theory of Inﬁnitesimals” in International Philosophical Quarterly 31, no. 2 (1991): 127–40; Hilary Putnam’s “Peirce’s Continuum” in Peirce and
Contemporary Thought: Philosophical Inquiries, ed. K. L. Ketner (Fordham U. P.,
1995), pp. 1–22; Timothy Herron’s “C. S. Peirce’s Theories of Inﬁnitesimals” in
TCSPS 33, no. 3 (1997): 590–645; Demetra Sfendoni-Mentzou’s “Peirce on Continuity and Laws of Nature”, ibid., 646–78; the fourth chapter in Kelly Parker’s The
Continuity of Peirce’s Thought (Vanderbilt U. P., 1998); Gordon Locke’s “Peirce’s
Metaphysics: Evolution, Synechism, and the Mathematical Conception of the Continuum,” in TCSPS 36, no. 1 (2000): 133–47; and Arnold Johanson’s “Modern
Topology and Peirce’s Theory of the Continuum,” in TCSPS 37, no. 1 (2001): 1–12.
145.32 the method used by Cauchy, Duhamel, and others.] See French mathematicians
Augustin Louis Cauchy (1789–1857), Leçon sur les applications du calcul
inﬁnitésimal à la géométrie (Paris, 1826–28), and Jean Marie Constant Duhamel
(1797–1872), Eléments du calcul inﬁnitésimal (Paris, 1856).
146.12–16 Take another case: . . . present instant.] These two sentences sharply abbreviate the following passage found in the draft (R 961a: 108–9, 68):
But the color of the surface at a point is the color of the parts so near that point that there is no
change of color between the point and those parts. Shall we say then that my feeling at the
present instant is my feeling in those intervals of time so near to the present that there is no
change of feeling between them and the present? That would be like saying that the velocity
of a particle at a given instant is its mean velocity during intervals so near to that instant that
there is no change of velocity between them and that instant. The statement gives rise to difﬁculty when the velocity is undergoing continuous change. Accordingly, those mathematicians
who adhere to the doctrine of limits say that a second instant must be taken; and as this is
altered so as to be nearer and nearer to the ﬁrst, the mean velocity between them will indeﬁnitely approach a certain value, which is what is meant by the velocity at that ﬁrst instant. This
does well enough as a mode of reckoning, which is all the mathematicians seek. But immediate feeling is not a question of reckoning; and here we have already seen that it is necessary to
use the inﬁnitesimal theory, which is that a ﬁnite interval being divided into innumerable
equal parts, in each of those parts the velocity is generally constant, and that the velocity at a
point of time is the velocity in an inﬁnitesimal interval in which that point is contained. In the
case of feeling, the feeling at the present instant is the feeling through an inﬁnitesimal interval
in which the present instant is contained, and we are immediately conscious of the whole of
such an interval.

148.13–14 though Professor James, . . . we have.] James, Principles of Psychology
(1890), 2:134–35. The draft explains Peirce’s “perhaps rightly” (R 961A: 85–86):
Professor James teaches that there is an immediate feeling of bigness or spatial extension. I
have not myself, as yet, been able to see that that is so. But if it be so, I think it must be a
development from a spatial continuity of feeling.
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149.5–7 the intrinsic quality . . . reduction of it.] As Peirce explains it in a draft
(R 961A: 96–97), “It is not the quality of the sensation which has become dim; but
the shock of here-and-nowness that it makes upon me. . . . It is the second element
which is so much reduced in the spreading of the idea over space and time.”
149.7–8 The third element, . . . has increased.] Peirce explains this increase as follows
in a draft—a passage that continues the text quoted just above (R 961A: 97–101):
But the same example of my memory of the cardinal’s red illustrates how generality is gained
in this process. It is now a bright red, but whether scarlet or what is generally known by the
name of “cardinal,” I could not now say. Professor James characterizes the opinion that an
idea cannot be abstract and general at the ﬁrst instant of its presentation, as an unfounded
assumption; that is, [he] so characterizes the opinion that an immediate impression must be
simple, which I take to be the same thing. I cannot accede to that. It seems to me that all the
arguments that ever were used in favor of nominalism go to show that. Our whole experience
of the mind bears it out. I have made hundreds of experiments upon vision of objects illuminated by an instantaneous ﬂash of light; and I have convinced myself that rumination is
always necessary before it is possible to analyze what it is that has been so seen. I therefore
hold to the ordinary opinion upon this point; although I fully acknowledge that when we begin
the study of psychology, the well-established facts with which we set out are far from being
elementary or from being facts of immediate consciousness. These are, on the contrary, matters of difﬁcult research. In fact, owing to the continuity of consciousness in several respects, our
knowledge does not come to us as discrete atoms, but in elaborated and compound ideas. We
can only ﬁnd out what is immediate in knowledge by the analysis of special phenomena.
To go back to the cardinal’s red, I have now but a vague memory of it. My original
impression has become generalized.
But a generalized feeling is not a mere vague feeling. It is the resultant of an innumerable
series of feelings. In consequence of this, it can retain its reduced identity in the process of
spreading; and this retention of identity in spreading gives it a peculiar positive virtue.
To study this, it will be well to consider it under the two main forms of association by
contiguity and association by similarity. Contiguity is an affectibility of one idea by another
produced by an occult power without the mind. What is similarity? What right have we to say
an idea in the mind is similar to one not in the mind? It is that we are forced to think the feelings together in one general notion by an occult power within the depths of the ego. Say it is
an affectibility of one idea by another due to an occult inward force.
When one idea is affected by another, the affecting idea supplies a general tinge, an
immediate quality, and also a tendency to develop in certain ways. The affected idea is the
concrete one; it has superior here-and-now-ness, it gives the dynamic shock.

149.17 an idea becomes generalized.] The draft continues this idea with the following
remark (R 961A: 131):
But a general idea may have a certain concreteness, a here-and-now-ness,—and its insistency may be very great. In fact, the insistency of the immediate present is almost always
eclipsed by that of some general idea; so that the past does not appear as a mere tinge upon the
present, but the present appears as a modiﬁcation of some general idea of the past which constitutes the subject nominative of our thought.

151.26–27 kind of man . . . “mugwump”] From the Algonquin word mugquomp meaning Indian chief or leader, the word mugwump in American English came to be
used (1) to speak humorously or satirically of self-important men, (2) to refer to the
liberal Republicans who in 1872 opposed the radical Republicans and their president, General Grant, and bolted the party to support a rival, (3) to refer to the Independent Republicans who bolted from their party in the 1884 presidential election,
(4) to refer to party bolters, independents, or undecided voters in general, especially
of conservative bent.
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152.10–11 a minister of a certain denomination.] Peirce originally wrote “presbyterian
minister.” In the ﬁrst galley, Carus capitalized the word “Presbyterian.” In the second galley Peirce removed this explicit reference to a particular denomination.
152.25–29 Thus, by induction, . . . same occasion.] Peirce ﬁrst expressed this distinction as follows in a draft (R 961A: 69):
Thus it is by an inductive process that a habit is connected with the occasions which call it
into excersize [sic], while it is by a hypothetic process that the habitual idea is connected with
the reactions to which it leads.

154.25 our own consciousness,] In a notebook entitled “Notes for Paper on the Law of
Mind” (1892.64) Peirce wrote the following (R 961A: 5–7):
Self-consciousness is in great measure a delusion. I do not, of course, mean to deny that
there is a personal self in each of us; but what I mean is that a great part at least, and many psychologists will agree with me in saying by far the greater part of the mind lies outside of the
purview of the ego. This part is not necessarily devoid of feeling; for in certain abnormal people parts of the mind not subject to one person, are collected into a second, or even a third personality in the same brain.
Though positive observations are wanting, we have reason to presume that any excited
nerve-cell feels. Some physiologists insist mightily upon a nucleus as essential. But this
seems to me a surmise made out of whole metaphysical cloth. I believe any mass of protoplasm, or, at any rate, of the right kind of protoplasm, feels, nucleus or no nucleus. I see no
good reason to doubt that there is something like feeling in an amœba or a slime-mold. In fact,
the evidence is pretty strong. But I see no evidence at all of a self in such a thing.
Why suppose the nucleus has anything to do with the matter? Its being smaller does not
deprive it of extension; so that even their extended matter must feel. Some extended matter
feels. Probably, the protoplasm of an amœba or slime-mold is an example.
Excite a point of such a mass, the excitation may be seen to be transmitted to other parts.
One part is excited, another not. Corresponding to this continuum of sensible matter, there
must clearly be a continuum of unpersonalized feeling.

154.25 that of personality.] A draft of “The Law of Mind” has the following account of
personality, which announces what Peirce will say at the end of “Man’s Glassy
Essence” (R 961A: 87–88):
I cannot see how the unity of personality can be explained without supposing a continuum of
feeling between the different parts of the brain and nervous centres. That the esprit de corps of
a military company, a club, a university, a nation, is essentially of the same nature as the consciousness of a person, I have long been persuaded. Living in the great city of New York,
where types of people are so manifold, sympathies so slight, and individuals so insigniﬁcant, I
have often remarked that two of the million cannot meet and pass one another upon a cross
street without some slight and subtle communication between their minds. I take little stock in
telepathic wonders; but that it should be possible for two minds to converse together, by any
material means whatever, without there were an original spiritual and dynamic bond between
them, I can hardly admit. I content myself at present with hinting vaguely at a doctrine which
I shall set forth in full by and by. All that I now urge as evident is that as feeling matter is
extended and amorphous, the feeling itself must have a corresponding extension.

154.27–30 The theory . . . to be insufﬁcient.] A discussion of nineteenth-century
research on multiple personalities, including of the “crude theory” that assigns separate personalities to each of the two cerebral hemispheres, is found in James’s
Principles of Psychology, 1:378–400.
156.15–16 I may be asked . . . to telepathy.] On Peirce’s 1890 stance regarding telepathy, see W6:381 and 493, ann. 380.3.
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28. Notes for “Man’s Glassy Essence”
158.3–4 molecular theory of protoplasm] The word “protoplasm,” coined by the
Czech physiologist Jan Evangelista Purkinje to describe young animal embryos,
began to be used by the German botanist Hugo von Mohl in 1846 to designate the
living content of a cell—despite the fact that the French naturalist Félix Dujardin
had been using the term “sarcode” since 1835 for this purpose. It was Max Schultze
who in 1861 ﬁrst established the identity of animal and vegetable protoplasm, and
Schultze is thus considered as the framer of the modern conception of the nature of
protoplasm. Peirce’s Nachlass includes a fragmentary document entitled “A Molecular Theory of Protoplasm” (1892.57, probably written before the present selection), in which Peirce, as here, tries to work out a molecular explanation of
protoplasmic phenomena. For Peirce’s earlier speculations on this subject, see
W4:38–44 (1879), as well as the chapter on physiology in “A Guess at the Riddle,”
W6:193–98 (1887–1888).
159.25 as the experiment of Joule and Thomson proves.] James Prescott Joule (1818–
1889) and Sir William Thomson, or Baron Kelvin (1824–1907). Their experiment
consisted in forcing compressed air through a porous plug and then observing that
the expansion of the air resulted in a decrease of its temperature, and thus in a
decrease of molecular kinetic energy. This showed that work must be done against
an attractive force, a “somewhat startling [result], in view of the expansive power
of gases,” as Peirce wrote later in a Nation obituary of Thomson (CN 3:295, 1907).
159.27 For in solids, there is no diffusion,] Peirce’s statement reﬂects the scientiﬁc
view of his time, but later experiments showed that molecular diffusion does occur
in solids, though much more slowly than in liquids.
159.40–161.1 The attractions . . . their distances.] If the attraction was purely gravitational or electrostatic like between particles of opposite charge, it would decrease
inversely as the square of the distance. In fact, it decreases as the inverse sixth
power of the distance, due to the weakness of the Van der Waals forces (dispersion
forces and dipole-dipole interactions) that bind molecules.
161.2–3 It is amazing . . . Thomson denying this.] Popular Lectures and Addresses
(London & New York: Macmillan, 1889), 1:59–63.
161.4–5 the modulus of gravitation] Peirce means the gravitation constant, as it
appears in Newton’s law of mass attraction.
161.8–9 let two ordinary-sized bars . . . at their ends.] Compare with Thomson’s own
example of two homogeneous cubes pressed together in perfect contact (Popular
Lectures and Addresses, 1:61).
161.18–21 the idea of the gravitation . . . being greater than . . . is absurd.] This idea
was defended by Thomson in Popular Lectures and Addresses, 1:60.
163.8–9 its solid virial equal to its liquid virial.] Clausius deﬁned the virial as the
quantity 1/2 Rr, or half the product of the attraction R between two particles and the
distance r between them. The virial of a system is the sum of the virials belonging
to every pair of particles in the system. See ann. 168.18 under next selection.
164.12–13 But the life-slime has psychical properties . . . it feels.] Compare with the
following passage from “The Basis of Pragmaticism,” R 284:72–74 (c. September
1905), and see also ann. 154.25:
As to protoplasm, what the three cenopythagorean categories, as I call them, do, and
what they are limited to doing, is to call attention to three very different characters of this
chemical body. The ﬁrst is a posse which it has in itself; for the Priman stops at can-bes and
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never reaches to existence which depends on interaction, or Secundanity. This internal power,
which the category merely suggests, we recognize as that of feeling. Though it is priman, it is
without any doubt dependent upon the extreme complexity of the protoplasmic molecule,—if
the word ‘molecule’ can be applied to so intricate, unstable, and ununiﬁed a system. But it is
the law of high numbers that extreme complication with a great multitude of independent similars results in a new simplicity. Next there is reactive force, a twoness, which is emphasized
in the nerve-ﬁbres each of which joins two nerve cells together. It is the property by which a
state of high cohesiveness tends to spread through the albuminoid matter. We usually call the
property contractility. Thirdly, the categories suggest our looking for a synthetizing law; and
this we ﬁnd in the power of assimilation incident to which is the habit-taking faculty.

Contemporary researchers in biosemiotics have acknowledged their debt to
Peirce for this kind of insight. See the related works of such scholars as Claus
Emmeche and Jesper Hoffmeyer, for instance.

29. Man’s Glassy Essence
165.(title) Man’s Glassy Essence] The original title of the manuscript was “Our Glassy
Essence.” Peirce changed the ﬁrst word in the galleys. The title alludes to verses
uttered by Isabella as part of a plea to persuade Angelo to spare her brother’s life, in
Shakespeare’s Measure for Measure, act 2, scene 2, lines 143–48:
. . .; but man, proud man,
Drest in a little brief authority,
Most ignorant of what he’s most assur’d,
His glassy essence, like an angry ape,
Plays such fantastic tricks before high heaven
As make the angels weep; . . .

Peirce’s earliest use of Shakespeare’s verse twice occurs in Lowell Lecture XI
(W1:491 & 495, 1866), and it returns in a similar context at the very end of “Some
Consequences of Four Incapacities” (W2:242, 1868), where, emphasizing the
ignorance decried by Shakespeare, it illustrates the point that the individual man
does not know the true nature of his individuality, that of being an external sign
dependent on the future thought of the community (the Cartesian view being for
Peirce the hallmark of that ignorance). The verse returns as a proposed illustration
in Peirce’s 1886 draft of his Century Dictionary deﬁnition of the word “essence”
(R 1167:31, W5:418). As to the word “glassy,” the scholarship is divided as to the
meaning Peirce may have seen in it. Max H. Fisch left notes commenting on the
1866/1868 quotation that favor the meaning of mirror-reﬂection:
As what I see in the glass (mirror) is not (strictly speaking, I would say) myself, so when I turn
away from the glass and turn my thoughts inward, I do not ﬁnd a self which is not a sign but
only other signs of my self. And if I look among all the signs of myself for those . . . which,
more than others, may be said to constitute the self, it will be the thought-signs that I shall
choose. . . . So in any case the way I ﬁnd myself in the thought-signs is not radically different
from the way I ﬁnd myself in the glass. In that sense my essence may fairly be said to be a
“glassy essence” (Max H. Fisch Papers, slip “Man’s glassy essence” [MHF 3/26/80]).

As Fisch pointed out, Peirce acknowledged indirectly at one time that he had profited from a Platonic passage in Cudworth where the soul is said to be “a kind of
notional or representative world, as it were a diaphanous and crystalline sphere, in
which the ideas and images of all things existing in the sensible universe may be
reﬂected and represented” (R 1454:48, 1902). In His Glassy Essence, Kenneth L.
Ketner also emphasizes the Shakespearean English sense of “mirror-like,” and
hence the notions of self-study and self-awareness. Not all of Shakespeare’s uses of
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the adjective “glassy” can be reduced to the looking glass, however. Some Shakespeare scholars favor the meaning of clarity and transparency (mirrors are not transparent), and others, such as C. T. Onions, that of frailty and fallibility. J. V.
Cunningham, however, quoted by Richard Rorty in Philosophy and the Mirror of
Nature (Princeton U. P., 1979), p. 42n. 10, has shown that in Shakespeare’s time the
scholastic notion prevailed that “man’s essence is his intellectual soul, which is an
image of God, and hence is glassy for it mirrors God” (“‘Essence’ and the Phoenix
and Turtle” in English Literary History 19 (1952): 266). Cunningham states that
qualities such as brittleness, clarity, and pellucidness “may be charming notions but
they are inaccurate in context and beside the point.” Rorty states that Peirce was the
ﬁrst to invoke the phrase “man’s glassy essence” in philosophy. Notwithstanding
Shakespeare, almost any of the conspicuous qualities listed in the Century Dictionary under “glass” could be adduced to make sense of Peirce’s use of the adjective:
its plasticity or ability to take any shape, its transparency, luster, and smoothness,
its relative durability, and its brittleness. Nevertheless, Peirce’s primary objective in
the text is to frame a molecular theory of protoplasm, and protoplasm is a glassy
substance that can behave both like a solid and a liquid. Remembering that glasses
are amorphous solids that are structurally similar to liquids, and that Peirce in the
text makes a parallel between botany and zoology’s interest in the properties of protoplasm, and mineralogy’s interest in those of the silicates, it can be concluded that
Peirce’s chief purpose was to invite us to contemplate our cellular constitution,
whose molecular analysis ought to buttress essential metaphysical claims. The
description of the unwritten chapter 8 of “A Guess at the Riddle” shows that Peirce
had been intending to explore the idea that “consciousness is a sort of public spirit
among the nerve-cells,” and that man is “a community of cells” (W6:167), since at
least 1888. In 1970 Richard Tursman studied extensively the possible meanings of
Peirce’s use of the word “glassy” and examined several hypotheses, eventually concluding that Peirce quite plausibly had in mind both the mirror analogy and the
glass analogy. Tursman’s abundant notes and draft of an unpublished paper on
“Man’s Glassy Essence” are in the Max Fisch Papers. Finally, in a dialog written in
1905 (R 291:38, CP 5.519), Peirce offered, not a new analogy, but a suggestive
metaphorical contrast between man’s glassy essence and a tabula rasa: doubts
inscribed on either can easily be cleaned off from the latter, but a mere breath will
revive them even after they have long disappeared from the former.
165.1 the Monist for January, 1891,] This is sel. 23, “The Architecture of Theories.”
165.3–4 in last April’s number.] This is sel. 24, “The Doctrine of Necessity Examined.”
165.4 In July, I applied] This is sel. 27, “The Law of Mind.”
165.12 the papers that are to follow] Peirce had hoped to write at least a sixth paper
after “Evolutionary Love,” maybe more (his 1893 “Reply to the Necessitarians,”
being a response to Carus, is not part of the series). Misunderstandings and misgivings with both Carus and Hegeler that occurred in the middle of 1893 brought the
series to an end, and the additional paper(s) were not written.
165.17–20 Even Sir William Thomson . . . deﬁnite magnitudes to them.] See Thomson’s “The Size of Atoms,” in Popular Lectures and Addresses (London: 1889),
1:147–218.
165.20–22 The brilliant Judge Stallo, . . . careful perusal.] John Bernhard Stallo, German-born American jurist, diplomatist, and scientist (1823–1900), The Concepts
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and Theories of Modern Physics (New York: Appleton, 1882), especially chap. 7,
“The Theory of the Atomic Constitution of Matter” (pp. 84–103).
165.23 Fechner’s monograph] Gustav Theodor Fechner (1801–1887), Über die physikalische und philosophische Atomenlehre (Leipzig: H. Mendelssohn, 1864).
165.27 Rumford’s experiments] Benjamin Thompson, Graf von Rumford (1753–
1814), Complete Works (Boston: American Academy of Arts and Sciences, 1870–
75), 1:471–93; 2:1–22, 166–87, 208–21.
165.27–28 Joule demonstrated . . . form of energy.] James Prescott Joule (1818–
1889), Scientiﬁc Papers (London: Physical Society of London, 1884–87), 1:149ff.
165.28–167.1 The heating of gases . . . by Rankine,] William John Macquorn Rankine
(1820–1872), Scottish physicist and civil engineer, and one of the founders of thermodynamics. See for instance his article (presented in 1850) “On the Mechanical
Action of Heat, especially in Gases and Vapours” in Transactions of the Royal Society of Edinburgh, 20 [1853]: 147–90, his “On the Mechanical Action of Heat,”
ibid., 20 [1853]: 565–90, and other papers reprinted in Miscellaneous Scientiﬁc
Papers: by W. J. Macquorn Rankine . . . from the transactions and proceedings of
the Royal and other scientiﬁc and philosophical societies . . . , ed. by W. J. Millar
(London: C. Grifﬁn, 1881).
165n.2 Dr. Edmund Montgomery] Edmund Duncan Montgomery (1835–1911), Scottish-born and German-trained physician, evolutionary biologist, and philosopher
who moved from Germany to the United States in 1871. Peirce’s reference to
Montgomery stems from a letter the latter had sent him on 9 May 1892, which
reads as follows (RL 297:2):
Dear Sir
Allow me to express my delight at ﬁnding that so eminent and clear-sighted a mathematician and logician has come to the conclusion that the theory of Necessity—however serviceable as a working-hypothesis—affords no adequate interpretation of the actual state of things.
It may perhaps interest you to see how through researches in a different ﬁeld a fellowworker has arrived at similar results.
Protoplasmic studies have long ago convinced me that speciﬁc modes of reaction on the
part of bodies are of far greater consequence in nature than extrinsic mechanical causation.
To break through the rigid bonds of necessity, which means fatalism in all natural occurrences, I hold to be the most important task devolving on scientiﬁc interpretation. May your
serious endeavor in this direction bring about this wholesome deliverance.

Montgomery added in a postscript that he was sending Peirce “some articles in
which in an all too feeble way I have sought to ﬁnd a solution of the dilemma of
freedom & necessity.” These articles may have included the following ones, which
deal to some extent with determinism and indeterminism: “Causation and Its
Organic Conditions” (Mind, o.s., 7 [1882]: 209–30), “The Dual Aspect of Our
Nature” (The Index, n.s., 6 [1885]: 199–201, 221–25, 270–74), “Cope’s Theology
of Evolution” (The Open Court 1 [1887]: 160–64, 217–20, 274–77, 300–303), and
“Fatalistic Science and Human Self-Determination” (New Ideal 2 [1889]: 89–91,
139–41; 3 [1890]: 31–36, 127–35, 223–30, 551–63). It must be noted that the article that followed Peirce’s “Doctrine of Necessity Examined” in the April 1892
Monist was Montgomery’s “Psychical Monism” (pp. 338–56). In his slightly later
paper on “Automatism and Spontaneity” (The Monist 4 [1893]: 44–64), Montgomery complimented Peirce publicly (p. 64n):
After having for years in my deﬁcient way urged the task of scientiﬁcally overcoming the
mechanical or necessitarian theory in order to arrive at a monistic conception of our own
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nature and the world at large, it is highly gratifying to ﬁnd that so eminent a scientiﬁc thinker
as Professor Peirce has, on entirely different and far more precise grounds, reached the same
all-important conclusion.

After “Man’s Glassy Essence” appeared in October, Montgomery sent Peirce two
very appreciative and substantial letters (October 5 and 21), at least the ﬁrst one of
which Peirce must have responded to. In The Philosophy of Edmund Montgomery
(University Press in Dallas, 1950), p. 306, Morris T. Keeton wrote that “Among
philosophers of the New World, Montgomery had as close a kinship with Charles S.
Peirce as with any, though the two arrived at their conclusions independently,
and—as far as is known—without having personally met.”
165n.3 M. Renouvier] Charles Bernard Renouvier (1815–1903), French idealist philosopher and founding editor of La critique philosophique. See appendix 9 of
Renouvier’s Essais de critique générale, 3 vols., 2nd enl. ed. (Paris: Au bureau de
la critique philosophique, 1875–92).
165n.3 M. Delbœuf,] Joseph Rémy Léopold Delbœuf (1831–1896), Belgian philosopher and psychologist. See his “Déterminisme et liberté” (Revue philosophique 13
[1882]: 453–80, 608–38; 14 [1882]: 158–89). Peirce was perhaps prompted to refer
to both Renouvier and Delbœuf in this footnote (added in his set of galleys) by a
letter he had received from William James toward the end of May 1892:
I meant to write you long ago to say how I enjoyed your last paper in the Monist. I believe
in that sort of thing myself, but even if I didn’t it would be a blessed piece of radicalism. Pray
send it to Ch. Renouvier, au Pontet, Avignon (Vaucluse), France, and to J. Delbœuf, Bd. Frère
Orban, 32, Liège, Belgium. It will strengthen their hands.

167.3–5 John Bernoulli has shown . . . rectilinear paths.] Peirce’s reference to Johann
(Jean) Bernoulli (1667–1748) is incorrect and ought to have been to his son Daniel
Bernoulli (1700–1782), who discusses the matter in section 10 of his Hydrodynamica (1738).
167.6 Avogadro’s law,] See ann. 100.28 under sel. 23.
167.11 Crookes’s radiometer] See ann. 100.29 under sel. 23.
167.15 my deﬁnition solid II.1] Peirce’s deﬁnition in CD 5759 reads as follows:
A body which throughout its mass (and not merely at its surface) resists for an indeﬁnite
time a sufﬁciently small force that tends to alter its equilibrium ﬁgure, always springing back
into shape after the force is removed; a body possessing elasticity of ﬁgure. Every such body
has limits of elasticity, and, if subjected to a strain exceeding these limits, it takes a set and
does not return to its original shape on being let go. This property is called plasticity. The minimum energy required to give a set to a body of deﬁnite form and size measures its resilience.
When the resilience of a body is small and masks its springiness, the body is called soft. Even
ﬂuids transmit shearing forces if time be allowed, and many substances will yield indeﬁnitely
to very small (but not indeﬁnitely small) forces applied for great lengths of time. So solids
that have received a small set will sometimes partially recover their ﬁgures after a long time.
This property in ﬂuids is called viscosity, in solids after-effect (German Nachwirkung). The
phenomenon is connected with a regrouping of the molecules, and indicates the essential difference between a solid and a liquid. In ﬂuids diffusion is continually active, and in gases it
produces phenomena of viscosity. In liquids it is not rapid enough to give rise to sensible viscosity, but the free motion of the molecules makes the body ﬂuid, while the tendency of sets of
molecules to continue for a while associated makes the ﬂuidity imperfect. In solids, on the
other hand (at least when not under strain), there is no diffusion, and the molecules are consequently in stationary motion or describing quasi-orbits. They thus become grouped in the
mode in which they have least positional energy consistent with their kinetic energy. When
this grouping is slightly disturbed, it tends to restore itself; but when the disturbance is
greater, some of the molecules will tend to return to their old places and others to move on to
new situations, and this may give rise to a new permanent grouping, and exhibit the phenome-
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non of plasticity. But if not quite sufﬁcient for this, disturbances of the molecular motions
somewhat similar to the secular perturbations of the planets will result, from which there will
be no restoration for a very long time. Solid bodies are very strongly cohesive, showing that
the molecules attract one another on the whole; and they are generally capable of crystallization, showing that the attractions of the molecules are different in different directions.

167.25 absolute impenetrability] Regarding the illogicality of this notion, the draft
provides the following explanation (R 961A: 122–26):
This phrase conveys the idea of an inﬁnite force. Now, it must be granted there are ﬁnite
forces in nature, and that such forces are exerted between molecules; and there are no facts to
show that the motions of molecules are ever affected by anything but ﬁnite forces. Nay, I may
go so far as to say, that there is no indication of any force between molecules which there is
not positive reason to believe is ﬁnite. The idea of its being impossible for two bodies to
occupy the same space has no other origin than our ordinary perceptions of solids. But everybody must admit that these perceptions are entirely delusory, in this respect. Even those who
hold to impenetrability have to grant that all that seems like impenetrability in ordinary experience is a mere effect of ﬁnite force. When one solid body pushes another, they are generally
not in contact at all; and even when they adhere to one another, the molecules are not, for the
most part, in contact. The only logical view, therefore, is that the centre of a molecule is a
Boscovichian point, the whole molecule,—that is, its forces,—extending out to inﬁnity. This
is a perfectly clear and diagrammatic idea. Some English physicists have a great objection to
instantaneous action at a distance. As a synechist, I cannot but sympathize with this feeling.
Only, I insert the word “instantaneous,” because, without it, the phrase “action at a distance”
seems to me to convey no meaning. To say that two molecules, supposed, in their forces, to
pervade all space, are supposed to act at a distance, can only mean, as it seems to me, that the
system of forces which constitutes each is conceived to be rigid and susceptible of no distortion. Maxwell and others are manifestly fascinated by a certain mathematical conception
whereby all physics can be reduced to hydrodynamics; and it must be confessed that the vortex-theory of atoms has much to recommend it. But the all-pervading ﬂuid must not be supposed incompressible, for incompressibility involves instantaneous transmission of motion.
Nor, in the interest of thorough-going evolutionism, should that ﬂuid be supposed free from
viscosity; for then atoms would be eternal. It might be urged against the vortex-theory that if
atoms are to be regarded as mere accidents of an underlying substance,—the all-pervading
ﬂuid,—then we have no reason to suppose the laws of mechanics apply to that ﬂuid. But the
answer is that a vortex is not a mere form, like a wave, but consists forever of the same matter;
and the fact that the vortex obeys the three laws of motion is a direct consequence of all the
matter of the ﬂuid doing so. These laws could not be modiﬁed for the ﬂuid, in general, without
being modiﬁed for the vortex.

167.33 the Boscovichian idea] Ruggero Giuseppe (Rudjer Josip) Boscovich (1711–
1787), Dalmatian Jesuit astronomer and mathematician. See his Theoria
philosophiae naturalis (Vienna: 1758, Venice: 1763), §§7–9, 81, 132, among others. Boscovich deﬁned the ultimate elements of matter as indivisible points without
extension, scattered in a vacuum at deﬁnite intervals that may increase or decrease
indeﬁnitely, and determined by two forces, one attractive and the other repulsive.
Boscovichian particles are points without mass that repel each other at very small
distances, reach equilibrium further away, then attract each other before starting to
repel each other again (this is Boscovich’s law of oscillation). Pairs of oscillating
points form minute composite particles that, when assembled, form larger particles
that, in turn, form seemingly hard bodies. Boscovich upheld the law of continuity
by conceiving atoms as unextended and impenetrable, as opposed to the extended
and penetrable bodies that can be observed. His theory was highly inﬂuential until
the end of the nineteenth century. See the last paragraph of sel. 48, “The Periodic
Law,” p. 285, for a related remark by Peirce.
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168.4 those observed by Voigt,] Woldemar Voigt (1850–1919), German physicist
known for his work in crystallography. Wiedemann’s Annalen is the Annalen der
Physik und Chemie, which was edited by Gustav Heinrich Wiedemann (1826–
1899) from 1877 until his death. Papers published by Voigt between 1887 and 1889
are found in vols. 30:190–92; 31:141–44, 544; 32:526; 34:981–1028; 35:76–100,
370; 36:743–59; and 38:573–87.
168.13–14 In another paper, . . . considered.] No such paper, or draft thereof, has been
found.
168.18 Clausius’s law of the virial.] Rudolf Julius Emmanuel Clausius (1822–1888),
“Über einen auf die Wärme anwendbaren mechanischen Satz,” Annalen der Physik
und Chemie 141 (1870): 125–26. See also ann. 163.8–9 and Peirce’s deﬁnition of
“virial” in CD 6765. Peirce’s presentation of the virial differs slightly from some others, including Clausius’s, by not starting with the more general case where external
forces acting on the system are included along with forces between the particles.
168n.2 See Maxwell . . . Electricity and Magnetism.] James Clerk Maxwell (1831–
1879), A Treatise on Electricity and Magnetism (Oxford: Clarendon Press, 1873),
vol. 1, pt. 1, chap. 9.
169.11–12 proportional to . . . say aq,] The law of equipartition in statistical mechanics states that the average kinetic energy is 1/2 kT per degree of freedom, where k is
Boltzmann’s constant and T (q in text) the absolute temperature. A molecule moving in three dimensions thus has the energy 3/2 kT, so the constant a is equal to 3/2 k.
169.17–21 In 1872, . . . Van der Waals . . . [formula]] Johannes Diderik van der Waals
(1837–1923), Dutch physicist, published his dissertation Over de continuiteit van
den gas- en vloeistoftoestand (Leiden: A. W. Sijthoff) in 1873. Peirce is likely to
have read the English translation of 1890, where the formula, generally called the Van
der Waals equation, is found in chap. 7, pp. 389 and 390. In the formula, c is the speciﬁc attraction; a, however, equals k instead of 3/2k as in the previous equation.
169.24 which makes the equation cubic in V] Van der Waals’s equation is cubic in the
volume V: PV 3  (Pb  aq ) V 2  cV  b c  0, but if b were zero it would be quadratic: PV 2  aqV  c  0. See R 1048:44, a lone calculation sheet related to Van
der Waals’s equation, in which Peirce develops similar cubic and quadratic equations.
170.3–4 the attraction . . . higher power of the distance than the cube,] The molecular
attraction (the Van der Waals force) due to mutually induced electric dipoles varies
inversely as the sixth power of the distance. In a worksheet apparently related to
this passage (R 1048:44), Peirce surmised that the attraction would be made
“inversely as the 7th power of the distance.”
170.24–25 For Van der Waals . . . hard molecule,] See chap. 2 in Van der Waals’s dissertation.
171.5–6 another remarkable thesis . . . Amagat.] Émile-Hilaire Amagat (1841–1915),
French physicist who on 29 February 1872 defended at the Faculté des Sciences in
Paris a doctoral thesis entitled Recherches sur la dilatation et la compressibilité des
gaz (Fribourg en Suisse: Imprimerie Marmier & Bielmann, 1872).
171.9–11 Especially interesting . . . to the square inch.] Peirce is referring to observations Amagat made several years after his doctoral thesis (which does not discuss
ethylene). See Amagat’s important memoir “Sur la compressibilité des gaz sous de
fortes pressions. Deuxième mémoire” in Annales de Chimie et de Physique, 5e
série, 22 (mars 1881): 353–98, especially pp. 362–63 & 369–76. Note that the temperatures given by Peirce are in Celsius, and that the pressures he indicates Amagat
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worked with are the result of an inexact unit conversion. Amagat experimented
with pressures between 30 atm and 420 atm (p. 362), thus between 440 and 6170
pounds per square inch.
171.12–15 he remarked . . . each volume.] Peirce is referring to Amagat’s formulation
of the law of expansion of gas at constant volume, which ﬁrst occurs in the paper
just referred to pp. 380–81, and which Amagat reﬁned soon thereafter ﬁrst in a short
article “Sur la relation f(v, p, t )  0 relative aux gaz, et sur la loi de dilatation de ces
corps sous volume constant” in Comptes rendus hebdomadaires de l’Académie des
Sciences, 94 (1882): 847–51, and again in “Sur une forme nouvelle de la relation
F(v p t )  0 relative aux gaz et sur la loi de dilatation de ces corps à volume constant” in Annales de Chimie et de Physique, 5e série, 28 (avril 1883): 500–507.
171.15–17 equation of the virial, . . . [formula]] Probably because he was following
Amagat’s equations or wanted to differentiate the equation on p. 170, Peirce omitted multiplying the ﬁrst term of the subtraction by 2/3, and the denominator of the
second term by 3V
¯ ; neither omission is of any consequence in the subsequent discussion, which disregards the last term altogether.
172.5–9 The idea that . . . unusual.] Both the law of mass action and Le Chatelier’s
principle of chemical equilibrium imply that the dissociation gets smaller when the
volume is diminished. Peirce intimates correctly that such principles cannot be
relied on in the unusual circumstances described.
172.12–13 the doctrine of Arrhenius] This is the theory of electrolytic dissociation,
stated in 1887 by Svante August Arrhenius (1859–1927), Swedish physicist and
chemist, in “Über die Dissociation der im Wasser gelösten Stoffe” (Zeitschrift für
physikalische Chemie, 1 [1887]: 631–48).
172.24–25 pentachloride of phosphorus is dissociated] In June and July 1892 (thus at
the time of writing this paper) Peirce conducted numerous electrolytic experiments
with chlorides to improve upon Albert Woolf’s bleaching process (the venture in
which Peirce ended up swindled). In his report on the process (R 1348:18) Peirce
noted that he had examined several hundreds of combinations of salts, which may
have included pentachloride of phosphorus (PCl5), as his working notes suggest
(R 1048:61).
172.31–33 for in these bodies . . . expansibility.] The “coefﬁcient of expansion under
constant volume,” or, as it is more correctly called, “the coefﬁcient of pressure
increase,” can be shown to be equal to the ratio of the expansibility at constant pressure to the compressibility at constant temperature. Thus, when the latter does not
increase as fast as the former with increasing temperature, the coefﬁcient of pressure increase will increase with temperature, and this means, according to the argument in the preceding paragraphs, that dissociation increases.
172n.1 Anticipated by Clausius . . . Williamson] Peirce is referring to the WilliamsonClausius hypothesis which states that the molecules in an aggregate are not static
but in a dynamic equilibrium. The British chemist Alexander William Williamson
(1824–1904) argued in “Über die Theorie der Aetherbildung” (Annalen der Chemie
und Pharmacie 77.1 [1851]: 37–49) that all aggregates of molecules show a constant exchange of atoms or radicals. Clausius, in “Über die Elektricitätsleitung in
Elektrolyten” (Annalen der Physik und Chemie 101 [1857]: 338–60), showed that
the exchanged particles are electrically charged, so that Ohm’s law applies to electrolytes.
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173.20–21 so that it is natural . . . several thousands.] In chapter 5 of “A Guess at the
Riddle” Peirce surmised the number of atoms could be 50,000, acknowledging that
even that number might be “a ridiculously small guess” (W6:195).
173.29–30 Professor Cayley has given a mathematical theory of “trees,”] Arthur Cayley (1821–1895), British mathematician. See sel. 35 for another connection with
Cayley’s trees, and W4:liii. Cayley published several papers on the topic, a few of
which were referred to Peirce by his assistant Allan D. Risteen in a 10 June 1891
letter (RL 376:30): “On the Theory of the Analytical Forms Called Trees,” Philosophical Magazine 13 (1857): 172–76; “On the Analytical Form Called Trees. Part
II,” Philosophical Magazine 4.18 (1859): 374–78; “On the Analytical Forms called
Trees, with Applications to the Theory of Chemical Combinations,” Brit. Assoc.
Report 4 (1875): 257–305; and “On the Analytical Form called Trees,”American
Journal of Mathematics 4.1 (1881): 266–68.
174.39–41 Clifford has . . . so formed.] Peirce may be alluding to a passage in William
Kingdon Clifford’s 1878 lecture “Virchow on the Teaching of Science,” in Lectures
and Essays, 2 vols. (New York: Macmillan, 1879), 2:311–16; (1901), 2:330–36.
176.35–39 But in special cases . . . forming pseudopodia.] The surface tension causes
the pressure to be greater inside than outside the surface. The virial equation
implies that the virial reaches its maximum at the surface. If the matter is in a state
where the virial at the surface can no longer increase, a local transition to the liquid
state will result in a decrease of temperature. The virial inside, however, may still
increase due to a more uneven molecular distribution, and when the temperature is
restored the virial at the surface cannot follow suit and the surface must yield.
178.17–18 forces which, . . . violate the law of energy.] Forces of friction are an example of non-conservative forces that reduce the mechanical energy in a system—of
course, the energy reappears as heat attached to non-sensible molecular motions, as
Peirce acknowledges in the draft below (R 961A: 78 & 140):
It is all an effect of friction, which is a non-conservative force. I grant that we have reason to
believe that somehow friction is reconcilable with the conservation of energy: the lost motion
gets somehow converted into molecular agitation. But sit down with pencil and paper to work
out, not after the fashion of a hydrodynamical engineer, but by the strict principles of hydrodynamics, the problem of gathering up motionless sand in one place to lay it down motionless
in another, and if you ﬁnd it any easier to reconcile that phenomenon with the conservation of
energy, which generally requires actions to be periodical, and at any rate reversible, than it is
to attack the puzzle of habit directly, I hope you will show me how you manage the business.
But in the molecular actions of my protoplasmic hypothesis, no non-conservative forces are
introduced, at all.

178.21–23 when anything reaches . . . unstable situation.] It follows from the law of
energy conservation that the sum of kinetic and potential energy stays constant.
Since in a stable equilibrium potential energy is at a minimum and kinetic energy at
a maximum, the matter cannot be at rest. In an unstable equilibrium, however,
where the potential energy has a maximum, the motion may vanish.
178.19–21 Professor James says “the phenomena of habit . . . are due to the plasticity
of the . . . materials.”] In The Principles of Psychology, 1:105, James wrote:
Organic matter, especially nervous tissue, seems endowed with a very extraordinary degree of
plasticity of this sort; so that we may without hesitation lay down as our ﬁrst proposition the
following, that the phenomena of habit in living beings are due to the plasticity of the organic
materials of which their bodies are composed.

178.22 (See . . . under solid.)] Quoted in ann. 167.15.
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180n.1–2 “Physiologically, . . . consciousness.”] James Mark Baldwin, Handbook of
Psychology, vol. 2 (New York: Henry Holt and Co., 1891), part III, chap. 1, §5, p.
49. Peirce is giving a partial quotation of Baldwin’s statement of the law of accommodation, the full text of which follows:
II. Law of Accommodation. Physiologically and anatomically, accommodation means
the breaking up of a habit, the widening of the organic for the reception or accommodation of
a new condition. Psychologically, it means reviving consciousness, concentration of attention, voluntary control—the mental state which has its most general expression in what we
know as Interest. In Habit and Interest we ﬁnd the psychological poles corresponding to the
lowest and the highest in the activities of the nervous system.

181.3–4 I long ago . . . regularities.] See Peirce’s 1871 Berkeley review in W2, especially p. 469. For an earlier statement, see W1:313 (1865), where Peirce states that
“It is the regularities of the form which induce the objectiﬁcation of the phenomenon.” See also W6:209 (1888).
181.29 and their physical equivalents.] In an earlier draft, Peirce continued at this point
with an important discussion of feeling, matter, and mind (R 961A: 130, 70–76):
Thus far, we have succeeded in perceiving how it should come about that atoms feel, but
we have not yet explained what makes a person feel. For that purpose, it is necessary to take
into account the law of continuous spreading of mind, which was discussed in the July number of the Monist. According to this law, a number of neighboring feelings coalesce to form a
living general idea. Thus, in addition to the feelings of the separate atoms which more or less
inﬂuence one another, there will be a general feeling due to all the atoms of a nerve-cell. The
feelings of different neighboring nerve-cells will somewhat inﬂuence one another; but a more
marked phenomenon will be a general consciousness of all the feelings of the neighboring
cells. In this way, there will be a series of more and more general feelings, without any distinct
demarcation between them, up to the aggregate of all the protoplasm of a man’s person. I am
not saying that this spreading of the feeling takes place without mechanism. I will even admit
that there is a portion of truth in the statement that the mechanism is the cause of this spreading. The whole conception of a cause, especially as applied to physical events, is, indeed,
crude and false. The ideas spread in conformity to the law of mind, which antedates the very
existence of matter. In fact, matter has no existence except as a specialization of mind. Whatever affects matter according to regular laws is matter, in the sense here intended. But there
are no laws of mind,—and mind includes matter,—except acquired habits. The very law of
habit, itself, is of this nature, as we shall see hereafter. Hence, since all mind is directly or
indirectly connected with all matter, it follows that, in this sense, nothing but matter exists.
But no habit produces actions absolutely regular; and thus the whole conception of matter is
more or less false; and the more feeling there is in any place, the more imperfect the regularity
of action is. As a general rule, where there is feeling there is motion; and where one feeling
inﬂuences another one motion acts upon another. Now this action, so far as it is regular, is
mechanical. It is, therefore, in some measure true that the spread of feeling is determined by
the mechanism. But the respects in which this statement is false are quite as important as
those in which it is true. A wave of chance motion passes along a nerve. In one sense, this is
mechanism. Yet chance motions are not determined by mechanical law.
To some persons, all this will seem mere fanciful guess-work. In order to ﬁnd space and
time to state what my theory is, I am obliged to cut the logical discussion down to the smallest
dimensions. But the thoughtful reader will be able, for the most part, to see what the line of
reasoning would be. Here, for example, I assert that the feelings of the different neighboring
atoms will affect one another; but that in a more marked degree they will go to form an additional general feeling. It surely is not necessary that I should set forth in detail my reasons for
saying this. Every reader will see that in attempting to construct a molecular theory of protoplasm, the moment we come to consider its indubitable property of feeling, we come to something which can only be rendered intelligible by an idealistic theory. He will see too why we
have been led to the notion that feeling in the protoplasm represents chance-spontaneity in the
motions of the atoms. This once granted, it is clear that we must admit that these feelings of
atoms affect one another, both because no phenomenon of mind can be made intelligible
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without assuming that all closely connected feelings affect one the other, and also because
nearly the same thing is true of the phenomena of matter, unless we admit that all neighboring
motions affect one another. On the other hand, we can form no unitary conception of the law
of mind, unless we admit that feelings are welded together to form general ideas, in which the
separate feelings are in some sense embraced, but which are not involved in the separate feeling in their separate states. Finally, when all this has been admitted, ordinary observation will
show that in the lowest grades of generalization, at least, the formation of general ideas is
more prominent than the inﬂuence of one feeling upon another. This is a severely abridged
statement of the reasons for a single statement; and it is clear that if I were to enlarge upon
every step no more than to this extent I would exhaust the reader’s patience, the editor’s, and
my own.

182.23–25 Long ago . . . general idea;] “Some Consequences of Four Incapacities,”
W2:241 (1868).
183.7–8 When the thirty thousand . . . in New York,] This was the meeting of the
Young People’s Society of Christian Endeavor, of which the opening session took
place in the afternoon of 7 July 1892 in Madison Square Garden. The Society was
founded in 1881 by the American clergyman Francis E. Clark. It soon became
interdenominational and international, with millions of adherents worldwide by the
early 1900s.
183.14–15 “the whole state . . . missals has it.] This refers to the ﬁrst sentence opening
the Intercessions in the Book of Common Prayer: “Let us pray for the whole state of
Christ’s Church militant here in earth.”
183.17 that “bride of Christ,”] See Paul Carus’s later article, “The Bride of Christ,” in
The Open Court 21.8 (1907): 449–64.
183.19–23 Would not the societies . . . weaker phenomenon?] Peirce is notably referring to both the English and the American Societies for Psychical Research (see the
exchange between Peirce and Edmund Gurney in W6). This ﬁnal sentence of the text
replaces what in the draft was a longer and more vivid ending, (R 961A: 102–105):
I think the societies for psychical research would be much more likely to be able to break
through the clouds at this point, than upon telepathy. But the experiment might fail simply for
the reason that the christians, and especially the clergy, evince a total disbelief in their own
creed. For when a few years ago an excellent prayer-test was proposed, instead of welcoming
this means of converting the whole world, and behaving as they say Elijah did on a similar
occasion, they acted exactly like so many Munchausens, and turned tail without so much as
staying to see what the result of the trial would be. Certainly, nothing that has been said or
done in our time has produced upon the public mind an effect so profoundly adverse to christianity as the extraordinary pusillanimity of the clergy on that occasion; and very justly so. It
is easy to see that this sort of thing is before long going to bring the church to such a point that
the hypocritical vermin will abandon her; and when that has happened, very likely the experiment may get tried at last, and perhaps it may bring her a great triumph. What was demanded
of these mountebanks (my anger betrays me: I am myself a bona ﬁde believer) was that they
should abstain one summer from praying for rain in certain districts; because though the
drought would be bad for the crops it would result in the salvation of many millions of souls
and bring about such a revival of religion as had not been seen since the early ages. Of course,
they readily persuaded themselves that it would be blasphemous and wrong, not only to pray
for such a blessing, but even to abstain from praying against it. Yet there was not one of them
who would not have omitted the prayer if he thought the roast was getting overdone, the
accursed charlatans!

In the above Peirce is referring to John Tyndall’s prayer-gauge challenge, suggested originally to the latter by Sir Henry Thompson in a letter Tyndall published
in 1872 in his “Prayer for the Sick: Hints toward a Serious Attempt to Estimate Its
Value” in the London Contemporary Review. Thompson’s proposed test was not to
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abstain from praying for rain, but to set up a special “praying ward” in a hospital
and observe for a few years whether the mortality rates in such a ward would not
decrease compared to other wards.

30. Evolutionary Love
184.1 COUNTER-GOSPELS] The two gospels that are warring against each other are
Christ’s gospel of love—discussed in the ﬁrst three paragraphs of the text—and the
nineteenth century’s gospel of greed, discussed afterward in the ﬁrst section.
184.5–6 Empedocles . . . of the universe.] Hermann Diels, Die Fragmente der Vorsokratiker (Berlin: Weidmann, 1906), 1: 21B (1: 31B in later editions), fragments
16–22, 35–36.
184.9–12 Nevertheless, . . . cherishing-love.] In another version of this passage found
in what is presumably a fragment of the second Lowell lecture of 1 Dec. 1892
(R 957:72), this sentence reads as follows: “Yet the ontological gospeller in whose
time such considerations were perfectly familiar, does not hesitate to make cherishing love, ajgavph, the creator of the universe, the supreme being without a peer.”
184.13–15 the scribe of . . . to men,] Peirce here sharply distinguishes between John
the Apostle and author of the Gospel (“the sane John”) and John the author of the
Apocalypse, of devilish composition (“become the Slanderer of God to men”);
later in the text he wishes to believe that they were not the same writer—a matter
that to this day remains highly disputed.
184.18–19 that saying . . . love or hatred.] See Ecclesiastes 9:1.
184.19–21 “Nay, says John, . . . God is love.”] 1 John 4:16.
184.23 “God is . . . at all.”] 1 John 1:5.
184.25 love and loveliness.] In a related fragment Peirce commented with Schellingian overtones (R 890:2–3):
The great philosophical blunder that the church has committed, contrary to the general spirit
of Christ’s life, has been in failing to see that if ajgavph and a[gaqov~, christian love and goodness are to be asserted, as contrary to hate and sin, then it is sunk to an Empedoclean filiav, or
passion coördinate with a counterpassion, and the God who is love is nothing but a rival of the
Devil who is hate. The only escape from this, and the only solution of the problem of evil is to
recognize that the Supreme Love embraces hate as a ﬁnite variety of itself, and that sin is a
creation of God, and as such, is good in certain stage of development.
God delights in evil.

184.26–31 “God sent not . . . rather than the light.”] John 3:17–19.
185.1 for the defective.] Peirce initially inserted a footnote at this point (see textual
note for explanation), which reads as follows (R 957:47):
Was not John a devilish slanderer to report, ﬁrst in his Gospel, that Christ gave men this
formal assurance, and afterward in his vision, that the intention from the beginning had been
to catch the entire human race, except a poor 144000, and dowse them all in a brimstone lake,
and as the smoke of their torment was going up forever and ever, to turn and coolly remark,
“there is no curse any more!” With what ﬁendish smirk should we suppose that said? Fie on
the old wretch,—once Apostle of Love, if indeed it could have been the same,—who encouraged poor ignorant Christians to believe such things of our Father, and thus sowed the seed of
death and corruption in the bosom of the church! My language is not presumptuous. I
acknowledge I may be mistaken; and by the principles of my essay on “The Fixation of
Belief,” (1877), I am required to submit my opinion to the deﬁnitive judgment of the church,
and do so. Nevertheless, the clear testimony of my conscience I must and will render, for what
it may be worth.
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185.4 an Anteros,] Peirce inserted Anteros’s name in the galleys. In some accounts of
Greek mythology, Anteros was the son of Aphrodite and Ares, and thus the brother
of Eros to whom he was given as a playmate when Eros was languishing from loneliness. “Anteros” means “backlove,” or love returned by the loved one to the lover.
As the god of returned love, Anteros was also the avenger of slighted love, and punished those who scorned love or did not love their lovers back. Peirce’s Anteros is
of a different species, since Peirce views him rather as a “pre-Eros,” an Eros not
fully developed yet, thus one that still harbors hatred. Neither the Greek Anteros
nor Peirce’s Anteros are “anti-Eros,” since Anteros was Eros’s complement, and
hatred for Peirce is not the contrary of agapê.
185.7–13 Henry James . . . of Creation.”] Henry James Sr. (1811–1882), Substance
and Shadow (Boston: Ticknor and Fields, 1863), chap. 24, p. 442. In the ﬁrst draft,
Peirce contended that James “fails to recognize the huge amusement our little guiltiness affords to the Creator. James is the most ill-mannered and insulting to his
reader possible; but he is so outrageously and grotesquely so, that the offensiveness
is swallowed up in the farce of it” (R 957:73). In the second draft Peirce softened
his interpretation (R 957:7): “In the above passage he would seem to hint that God
must look upon our little guiltinesses, as a poet on the intractableness of a ﬁrst
ébauche of a sonnet, with amused and tender interest as something attractive.”
186.12 Intelligence in the service of greed] This greedy intelligence amounts to letting
“every man pursue his selﬁsh ends in the most heartless ways,” according to the
draft (R 957:9).
186.26 I open a handbook of political economy,] Peirce did not identify the author
because, as he explained in the draft, the latter “would say I garbled what he wrote”
(R 957:9). But Peirce was clearly referring to Simon Newcomb’s Principles of
Political Economy (New York: Harper, 1886).
186.31–36 The author . . . at large.”] Principles, pp. 534–35.
187.5–8 Greed . . . can promote his.”] Ibid., p. 535.
187.8–9 Besides, as he remarks . . . he does.] Ibid., p. 543; indirect quotation.
187.9–12 The second motive . . . enduring injury,”] Ibid., pp. 535 & 536.
187.15–21 the “difﬁculties . . . of man towards man.”] Ibid., pp. 535 & 536.
187.21–29 It thus appears . . . and enjoyment.”] Ibid., p. 543.
188.25–26 Gradgrind banner] After the main character of Charles Dickens’s Hard
Times (1854), who ruled his family and his school according to the utilitarian philosophy of the time.
188.39 Master in glomery,] Allusion to Thomas J. Montgomery (supported by
R 957A: 5, where Peirce wrote “my M(aster) in g(l)omery”). The title “Master of
Glomery” (Magister Glomeriæ, deﬁned by Peirce in CD 2542) was used in the
middle ages by the University of Cambridge to designate the head of the grammarschools afﬁliated with it. Peirce accused Montgomery of having swindled him over
an electrolytic bleaching process:
Some three months ago [in May 1892], I was invited by an inventor [Albert E. Woolf] to
examine his process of electrical bleaching. I looked at it and made some criticisms. Shortly
after, I was requested by the Wall Street promoter [T. J. Montgomery] to report upon the
chemistry of the process and upon any modiﬁcations of which it might be susceptible. A contract was executed by which I was to receive $500 for my work and besides, in case of making
valuable modiﬁcations, a hundred thousand dollars of the stock. I spent a good deal of time on
it [in June and July 1892], doubled the intrinsic economy of the process, and by new chemical
discoveries gave a real basis to patents that was wholly wanting before. I received a check.
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Said check was returned as “no good”; and I now ﬁnd there is a combination of millionaires to
use my work and pay me nothing. That is a severe disappointment; for after I got my check, I
naturally thought I was all right (letter to Open Court Acting Editor, S.I.U. Special Collections, 25 August 1892).

Peirce’s ﬁnal report on the bleaching process is in 1892.110.
189.3–4 Fable of the Bees . . . proves it, too,] Bernard Mandeville (1670–1733), The
Fable of the Bees (1755); see especially Remark G.
189.20–21 As Darwin . . . existence; ] The second part of the title of Darwin’s book
reads “or the Preservation of Favoured Races in the Struggle for Life.”
189.41 on our guard.] In an earlier draft, Peirce inserted the following comment before
continuing with a discussion of different evolutionary theories (R 957:23–24):
Mind is the only department in which I am at all able to judge between one theory of
development and another, and especially the history of thought, which has been the chief
study of my life. Fortunately, if it only be true that matter is but mind, hide-bound mind with
habits, as I hope my ﬁnal arguments in another paper may bring the reader to believe, the history of mind must be the quarter in which to seek the key of the cosmos. To the examination of
that history, then, I shall now proceed to apply myself.

190.1 SECOND THOUGHTS. IRENICA.] The draft has the following subtitle (R 957:19):
“Second Aspect. Resemblances of the Theories.” An irenicon (pl. irenica) is a proposal for peace (especially in a church or between churches).
190.14–16 The idea that . . . Mr. Peirce’s system,”] Paul Carus, “Mr. Charles S.
Peirce’s Onslaught on the Doctrine of Necessity,” The Monist 2 (1892): 576.
190.17–21 Quetelet . . . Great Britain.] Olinthus Gregory Downes’s translation of
Quetelet’s Letters was published in London in 1849, and John F. W. Herschel’s
“Quetelet on Probabilities” appeared in the Edinburgh Review (42:1–57) the following year.
190.21–22 In 1857 . . . Civilization] The positivist English historian Henry Thomas
Buckle (1823–1862) was barely known before the two volumes of his History of
Civilization in England (London: J. W. Parker and Son, 1857–61) began to appear;
they became instantly a subject of intense controversy all over Great Britain.
190.24–26 Dr. John Herapath . . . Physics;] John Herapath (1790–1868), English scientist whose pioneering work in the kinetic theory of gas (1820) was largely
ignored by his contemporaries. In the 1840s, Herapath revised his kinetic theory
and published the two volumes of his Mathematical Physics; or, The mathematical
principles of natural philosophy: with a development of the causes of heat, gaseous
elasticity, gravitation, and other great phenomena of nature (London: Whittaker &
Co., 1847).
190.27–28 notable memoirs by Clausius and Krönig.] Rudolf Clausius, “Über die Art
der Bewegung, welche wir Wärme nennen,” Annalen der Physik und Chemie 100
(1857): 253–380. August Karl Krönig (1822–1879), German chemist and physicist, “Grundzüge einer Theorie der Gase,” Annalen der Physik und Chemie 99
(1856): 315.
190.28–30 Maxwell . . . this subject.] James Clerk Maxwell (1831–1879), “Illustrations
of the Dynamical Theory of Gases,” Philosophical Magazine 4 (1860): 21–37.
190.39–40 by Helmholtz . . . by Clausius and by Rankine] Hermann Helmholtz (1821–
1894), Über die Erhaltung der Kraft (Berlin: G. Reimer, 1847). Rudolf Clausius,
“Über die bewegende Kraft der Wärme und die Gesetze, welche sich daraus für die
Wärmelehre selbst ableiten lassen,” Annalen der Physik und Chemie 79 (1850): 368–
97, 500–24. The reference for Rankine is given in ann. 165.28–167.1.
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191.2–3 a belated poet . . . names of things”] James Russell Lowell (1819–1891),
“Ode Recited at the Harvard Commemoration, July 21, 1865,” verse 20 (verse 6 in
second stanza). Also quoted in W2:337 (1869).
191.6–8 Dean Mansel’s . . . Hamilton,] Henry Longueville Mansel (1820–1871),
English philosopher and theologian, Oxford professor, and dean of St. Paul’s
Cathedral in the last three years of his life. The “injudicious advocacy” refers to
Mansel’s 1858 Bampton lectures on “The Limits of Religious Thoughts,” in which
he argued that, since we are incapable of harboring any positive notion of God or of
the absolute or unconditioned, our reason must be supplemented by faith, and criticisms of theological doctrine that are based upon human conceptions are invalid.
Mansel’s Hamiltonian views were attacked by critics such as the English theologian
and social reformer John Frederick Denison Maurice (1805–1872), the English philosopher and theologian James Martineau (1805–1900), and of course John Stuart
Mill in his Examination of Sir William Hamilton’s Philosophy, especially chap. 7.
Mansel replied to Mill’s criticisms in The Philosophy of the Conditioned (1866).
191.12–13 anæsthetics . . . thirteen years.] In October 1846, thirteen years before the
appearance in 1859 of the Origin of Species, the American dentist William Morton
proved that general anesthesia was practicable by operating on a patient under ether
at the Massachusetts General Hospital in Boston.
191.38–41 So, Nägeli . . . more and more.] Carl Wilhelm von Nägeli (1817–1891),
Swiss botanist; see the introduction to his Mechanisch-physiologische Theorie der
Abstammungslehre (Munich: R. Oldenbourg, 1884), pp. 12–16.
191.41–192.1 Kölliker . . . has been accomplished.] Rudolf Albert von Kölliker
(1817–1905), Swiss physiologist and embryologist, the father of histology. Among
his chief works was his Entwicklungsgeschichte des Menschen und der höheren
Thiere (Leipzig: W. Engelmann, 1861; 2nd fully revised ed., 1879).
192.1–3 Weismann, . . . from two parents.] August Weismann (1834–1914), German
biologist. See his 1883 article “On Heredity” reprinted as chap. 2 in Essays upon
Heredity and Kindred Biological Problems (1889), pp. 71–105 (especially pp. 78–
80). See also his 1885 article on “The Continuity of the Germ-Plasm as the Foundation of a Theory of Heredity,” ibid., chap. 4, pp. 161–250, especially p. 168.
192.6 do not point.] Peirce continued after this sentence in the draft as follows (R 957:26,
R 957s: 20):
I, on the other hand, who have prosecuted metrology, geodesy, and attractions, and have been
accustomed to think that a deviation of a few millionths called for an investigation into its
causes, when I contemplate biological phenomena, even those [that] are the most regular, am
more impressed by their erratic character than by anything else about them.

192.6–9 These geologists . . . factor of evolution.] Peirce has Clarence King in mind
(see ann. 102.36).
192.12–16 Lamarck. . . . to their offspring.] Jean-Baptiste Lamarck (1744–1829),
French naturalist. See especially his Philosophie zoologique (1873), vol. 1, pp.
235–36.
192.34–36 projaculation (lucky . . . inventing one)] Peirce’s parenthetical remark is
probably facetious. It is pretty likely that his well-tried hand invented it. The word
has no entry in the Oxford English Dictionary, nor does it in the ﬁrst edition of the
Century Dictionary. The CD Supplement of 1909 has an entry for the verb “projaculate” (to dart or throw forward) and mentions that it is rare; it quotes a text of 1904
in which G. Stanley Hall uses the verb.
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192n.1 Dr. Carus, too, ranks Weismann] An exact source for Carus’s pronouncement
has not been found. Peirce, however, is likely to be referring to a text he had just
read in the latest issue of The Monist, just days before he sent “Evolutionary Love”
to the Open Court Company. That issue contained Carus’s second paper criticizing
Peirce’s views, “The Idea of Necessity, Its Basis and Its Scope,” which Peirce must
of course have read carefully. Carus’s article makes no mention of Weismann, but is
followed by a section of “Literary Correspondence,” the ﬁrst part of which is a
fourteen-page article entitled “Recent Evolutionary Studies in Germany,” which
Peirce must, too, have read with a keen interest. The report was authored by Carus
Sterne, an anagrammatic pseudonym frequently used by the German botanist and
science writer Ernst Ludwig Krause (1839–1903), known today chieﬂy for his
1879 biography of Darwin’s grandfather Erasmus. Krause discusses Weismann’s
work at great length and represents how easy it is to perceive that Weismann’s
“views, if they could be maintained, would completely transform the Darwinian
theory” (The Monist, 3.1 [October 1892]: 105). Peirce may conceivably have not
realized it was a different Carus that had signed that article.
193.25–26 temple of Janus, . . . is closed.] The Romans kept the doors of the temple of
Janus in the forum open whenever they were at war. The doors were closed only in
the rare times of peace. Peirce’s metaphor thus points out the fact that the arts and
the sciences thrive especially in times of war.
194.13 tychastic] R 957:40: “from tucavzomai  tugcavnw.”
194.14 anancastic] R 957:40: “from ajnagkavzw.”
194.26–33 An ellipse . . . degenerate cubic.] Regarding the notion of degeneracy, see
W6:442, anns. 176.32–177.2. An ellipse crossed by a straight line is an example of
what Peirce calls in W6:176–77 “conics paired with straight lines,” and is thus an
instance of “thirds degenerate in the ﬁrst degree.” A genuine cubic curve has a
domain of negative curvature separated from a domain of positive curvature by a single point of inﬂection. An ellipse, on the other hand, has no points of inﬂection, but it
has a symmetry axis with two nodes. Such points do not exist for the cubic curve.
195.2–3 to the distribution . . . not rejected,] Luke 19:20
195.5 the felicity . . . the goats,] Matt. 25:32–33
195.25 Keely motor.] In 1873, the fraudulent inventor John Ernst Worrell Keely
(1827–1898) announced that he had discovered a way to utilize the intermolecular
vibrations of ether to produce a machine that could move a thirty-car train from
Philadelphia to New York on only a quart of water. Able to attract many investors,
Keely established the Keely Motor Company in Philadelphia and continued to
develop fanciful ether-based physical theories and devices for twenty-ﬁve years. In
1884, the Scientiﬁc American conjectured that Keely used a hidden compressor
when demonstrating his prototypes—an hypothesis conﬁrmed after Keely’s death.
The Keely motor is considered one of the greatest scientiﬁc hoaxes of all time.
196.11 The tychastic development of thought,] Peirce describes this development as
follows in the draft (RS71:2–3):
In so far as human thought has been tychastically developed in the succession of generations, its course has been as follows. There is, as we know, a ruling tendency for son to think
like father, and for any one man to think like as he has thought. When I say “like,” I do not
mean merely to think the same thing, but to apply analogous ideas to different subjects. For
instance, it is natural and usual for a political economist to adopt the theory of natural selection; it is natural for a physicist to be a necessitarian; it is natural for a moralist, who is always
insisting on the gulf between right and wrong, to be a dualist in metaphysics. At the same
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time, people are not exactly consistent, and their views accidentally vary a little this way and
that way. Some of these modiﬁcations are improvements, in that they lead to practical solutions of problems, and in that way, their further propagation is favored. Others are not propagated, because they are not adapted to meeting the facts which are continually impressed upon
the mind from without, and they do not, consequently, become ﬁxed. The peculiarity of this
account of mental development is that it represents the different new ideas which are started
as mere freaks, upon the principle that an idea in its ﬁrst suggestion has not been critically
examined,—cannot have been so,—and therefore can be little more than a whimsy.

196.16 The anancastic development of thought] Compare with the draft (RS71:3,
R 957:50; this paragraph follows the one above):
The anancastic development of thought has two main varieties. In its genuine form, it is
development under the inﬂuence of the external world; in its “degenerate” form, it is development under a rule of logic, an inward necessity. So far as the history of thought depends upon
external inﬂuences[,] its course is this. An existing habit of thought is broken up by startling
events. A new theory is consequently started; the next in the order of analogy with what has
previously been thought; and this becomes a habit until in its turn broken up by the logic of
events. So far as thought has developed by its own logic, it proceeds in a sort of Hegelian
course, pursuing its own current, until it ﬁnds itself landed in contradiction, and then applying
the conception of continuity, or other means of atonement.

196.26 and this mental tendency may be of three varieties,] Compare with the draft
(R 957:50, 67–68; this paragraph follows the one above):
The agapastic evolution of thought has three varieties. The ﬁrst, and most genuinely agapastic, is where the whole community, in its greater personality, chooses an idea because it
foresees that it is going to prove such as it loves, which it is able to do because its great spread
of life, of sympathy, makes it essentially divine, so that it already in a measure knows the idea
before it has it. I regret this sounds mystical. It is not really so, in the sense of not being generally intelligible; but certainly a person cannot fully understand it until he has the conception
of continuity, as applied to mind, as I developed it in the Monist for last July, clearly and
sharply apprehended. The second form of agapastic evolution of thought directly affects individuals, but in their relations with one another. It is where an individual, in consequence of his
sympathy with his neighbors, and moved by some striking event, has his eyes opened to an
aspect of things to which he and others had before been blind. The third form of agapastic
evolution of thought affects the individual without reference to his relations with others. It is
where a man of genius takes up an idea, not at hap hazard, nor because it is forced upon him
either by facts of observation or by his own previous thoughts, but because it seems to him,
looking at the idea in itself, to be one that ought to hold good, and in short, because, in his
afﬁnity with the Highest, he sees, in a fallible way, it is true, that it is good.

198.5–7 under the mistaken . . . hypotheses.] At this point in the draft, Peirce wrote
(R 957:44):
But whosoever is permitted by his philosophy to inquire whether the greatest births of time
come from the individual mind or from the common spirit will, I believe, be led to decide for
the latter.

198.26–30 the remark . . . closing lines of Isaiah . . . against me.”] Mark 3:29, 9:48;
Isa. 66:24. Peirce continued the quotation from Isaiah in R 957:46: “For their
worm shall not die, Neither shall their ﬁre be quenched; And they shall be an abhorring unto all ﬂesh.”
198.30–36 in the last book . . . no curse any more.”] Rev. 7:4, 21:8, and 22:3.
198.38–39 his gospel . . . unto condemnation,”] John 5:28–29.
199.8–11 Eusebius, . . . might disgrace it.] Eusebius Pamphili of Cæsarea (c. 260–
c. 340) wrote the ﬁrst history of the Church. In bk. 1, chap. 1 (which serves as a
preface) of his Ecclesiastical History, Eusebius does not exactly announce that he
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will exaggerate everything tending to the Church’s glory, but he does admit a principle of selectivity (also apparent in bk. 8, chap. 2):
Having gathered therefore from the matters mentioned here and there by them [a few predecessors] whatever we consider important for the present work, and having plucked like
ﬂowers from a meadow the appropriate passages from ancient writers, we shall endeavor to
embody the whole in an historical narrative, content if we preserve the memory of the successions of the apostles of our Saviour; if not indeed of all, yet of the most renowned of them in
those churches which are the most noted, and which even to the present time are held in
honor.

199.8 Jared Sparks] Jared Sparks (1789–1866), American historian and president of
Harvard (1849–1853), edited George Washington’s Writings, the Works of Benjamin Franklin, and The Diplomatic Correspondence of the American Revolution.
His patriotism occasionally drove him to omit certain passages from source materials and to embellish what others had represented before him (see the third sentence
of sel. 44 in this volume).
199.11 Lactantius] Lucius Caecilius Firmianus Lactantius (c. 240–320), Christian
apologist. See The Works of Lactantius (1871), especially bk. 3 of The Divine Institutions, “Of the False Wisdom of Philosophers.”
199.12–13 the great library . . . Theophilus,] Patriarch of Alexandria from A.D. 385 to
412, Theophilus was a theologian violently opposed to the non-orthodox and to the
non-Christian religions. The “great library” is not the famous Royal Library
founded in 283 B.C. and apparently burned accidentally by Julius Cæsar’s troops
some two centuries later, but the second library that was housed in the Temple of
Serapis. It was the eighteenth-century historian Edward Gibbon who, in his History
of the Decline and Fall of the Roman Empire (1898 ed., vol. 3, pp. 200–201), ﬁrst
told the tale of how Theophilus destroyed the Serapeum in A.D. 391. John William
Draper, the source used by Peirce, repeated it with embellishments in his own History (pp. 235–37 in the second edition of 1864; see below). Whether the Serapeum
still contained a library in Theophilus’s time is a disputed matter, however.
199.13–15 Gregory the Great . . . mother of devotion,”] St. Gregory the Great (c. 540–
604), pope from 590 until his death. It was John of Salisbury who in the middle of
the twelfth century ﬁrst reported the rumor that Gregory burned proscribed astrological books housed in the Palatine library in order to make more room for the
Holy Scriptures (Policraticus, bk. 2, chap. 26, and again in bk. 8, chap. 19). John
does not say that Gregory uttered the maxim about ignorance at the time. Peirce’s
representation stems from a common misreading of Draper’s poorly phrased assertion in his History, p. 264, which said “. . . insisting on the maxim that ‘Ignorance is
the mother of devotion,’ he [Gregory] . . . burned the Palatine library founded by
Augustus Cæsar.” The ﬁrst written reproduction of the maxim itself is found in
Richard Burton’s 1621 Anatomy of Melancholy.
199n.1 Draper’s . . . Development, chap. x.] John William Draper (1811–1882), American chemist, physiologist, and historian. His positivistic but rather uncritical and
biased History of the Intellectual Development of Europe (New York: Harper &
Brothers) ﬁrst appeared in 1863 and was republished many times. Chapter X is entitled “The European Age of Faith” (pp. 228–41).
200.7–8 Prantl thinks . . . whole story,] Carl Prantl, Geschichte der Logik im Abendlande, vol. 3, sec. 17, p. 2.
200.20 the ﬂuorine of the intellectual elements.] Peirce is comparing pure external
anancasm to ﬂuorine both because ﬂuorine is the most reactive of all elements, and
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because it is impossible to keep it in a free elemental state for more than a fraction
of a second under natural conditions; in nature, it indeed occurs only in chemical
compounds. Identiﬁed in 1771, ﬂuorine was not isolated until 1886, just six years
before Peirce wrote “Evolutionary Love.”
200.26–29 Whewell, . . . preponderant inﬂuence,] William Whewell, English philosopher and historian of science (1794–1866). See for instance his History of the
Inductive Sciences, from the Earliest to the Present Times (1837) and his Philosophy of Inductive Sciences (1840). For other comments by Peirce on Whewell, see
W1:205–11 and EP2:46.
201.8 Nantucket of thought,] Two months after “Evolutionary Love” appeared, Ernst
Schröder asked Paul Carus about the meaning of this phrase (letter of 6 March
1893, SIU Collection No. 32/3):
I cannot make out the meaning of the word ‘Nantucket’ without any doubt a triﬂe disrespectfully applied by Mr. Peirce to the logic of absolute terms. . . . Here the dictionary fails . . .

A full explanation of Peirce’s allusion to the island of Nantucket (twenty-eight
miles off the coast of Cape Cod) is found in a rejected preface to the Lowell lectures on the history of science (R 1274:5–6, summer–fall 1892):
Twenty-three years ago I published a memoir upon the Logic of Relations. It was, then, a new
subject. Mr. De Morgan had made a good start with it ten years before, but I will say, without
affectation, that I at once left his work far behind. I have since made four other laborious
investigations in the same direction. Until the last two or three years I was working this goldmine all alone. But now, there are a whole gang of acute thinkers exploring it. I dont think it is
any exaggeration to say that, as compared with the old syllogistic, the Logic of Relations, for
its extent, variety, and value is about as the continental part of the United States is to the Island
of Nantucket. All the maxims and principles of logic, as laid down in the text-books, have
about the value, that a dissertation on the economy of the United States would have whose
writer, for the sake of simplicity, had conﬁned his observations to the Island of Nantucket.

Peirce used the same metaphor in a paper written shortly before “Evolutionary
Love,” namely, “The Critic of Arguments. II. The Reader Is Introduced to Relatives” in The Open Court 6 (13 Oct. 1892): 3415; to appear in W9):
For this subject, although always recognized as an integral part of logic, has been left
untouched on account of its intricacy. It is as though a geographer, ﬁnding the whole United
States, its topography, its population, its industries, etc., too vast for convenient treatment,
were to content himself with a description of Nantucket.

201n.1 He extends the remark to inductive thought,] Paul Carus, “The Idea of Necessity, Its Basis and Its Scope,” The Monist 3 (1892): 93: “there is no theoretical reason why we should not be able to construct logical machines, which shall perform
the operations of deductive and even of inductive thought with perfect accuracy.”
202.9–14 One remark occurs . . . supplanted by another.] Peirce wrote the following
instead in the draft (R 957:63):
I would like here to interject the remark that just as 33 years, more or less, is a natural unit
of time, because it marks the average age at which men have issue, while the life of a man is
about double that, so it appears that a great movement of a race is after about 500 years supplanted by another, while its total duration is about 1000 years.

202.31 Closing of Athenian schools] In a related fragment, Peirce made the following
commentary (R 957:55–58):
The closing of the Platonic school at Athens was not a very important event in itself, but it
marks a very important epoch in the history of thought. It was at that time that the antiphilo-
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sophical spirit of the Christian fathers got decidedly the upper hand. Draper tells us in his History of Intellectual Development [chap. X, pp. 232–34] how they thought it pious and
Christian to lie and to suppress the human reason in order to glorify God. Unconscious blasphemy could not go further. It was a movement of mind which came about very gradually.
Early Christianity was a reaction from the hideous individualism which was disintegrating
human society. As such, it was naturally the religion of the despised, the ignorant, the
oppressed. In its essential idea it was a gospel of enlightenment. But the Christians were like
men struggling up a hillside of wet clay. Every passionate, unreﬂecting utterance of resentment against the world of learning, which defended a paganism it knew was all lies, and used
it to keep the lower classes under, naturally met with a response, it had neither calculated upon
nor wished for. So, against its own spirit, christianity was turned into a dunce-religion. That
was unmistakable Tychasm.
After 500 years of deepening night came the crusades, the discovering of the works of
Aristotle, and the rise of the Universities. The revival of thought which followed was one of
the most striking examples of external ananchasm in history.
But the centuries that followed were not without original movements of very high value.
There was the Gothic architecture which, it is not too much to say, is by far the most elevating
and sublime of all the works of art which man has ever achieved. This drew suggestions from
several sources. To say that it is copied from Saracenic architecture, a style utterly devoid of
spirituality, is impossible for a man of feeling. It bubbles and sparkles with joyous originality.
It is also more than almost any other work free from the pettiness of individuality. Powerfully
original, it is hardly at all individual. It is the product of the greater person, the body of the
faithful. Surely this is agapasm of the ﬁrst and highest kind.
Those ages also produced all but the greatest poem that ever was written; as well as several others of a high order, such as the Prologue to the Canterbury Tales. Certainly, Dante’s
work should be reckoned as an agapastic product of the second order.
It produced three profound and original systems of philosophy, those of Thomas Aquinas,
Duns Scotus, and Ockham; as well as several others that are very interesting. These, in my
judgment, were produced by agapastic action of the third kind.
But little by little scholasticism lost its earnestness, and slipped, by a tychastic process,
into a pedantry truly contemptible.
Meantime came printing, the renaissance, the discovery of America, the reformation.
Here was a very complex movement of many elements acting in many ways. A little later
came Copernicus. Then Galileo and Keppler. Then, Descartes. Then, Newton. I intend to discuss the nature of the inﬂuences at work in all these movements in a separate volume. I may,
however, say, in brief, that their great characteristic was originality.

204.8–9 Leverrier and Adams.] Urbain Jean Joseph Leverrier (1811–1877) and John
Couch Adams (1819–1892) independently raised the hypothesis that the irregularities in the planet Uranus were caused by an undiscovered planet, and a bitter controversy ensued over who ﬁrst discovered Neptune. An extensive account of the
controversy is found in Benjamin Peirce’s Ideality in the Physical Sciences (Boston: Little, Brown, and Co., 1881): 200–11 (Appendix B).
204.16–17 laws of Boyle, Charles, and Avogadro,] Regarding Boyle and Avogadro,
see anns. 100.27 and 100.28. In CD 3376 Peirce deﬁned the law of French physicist
Jacques Charles (1746–1823) as “the law that equal increments of temperature add
equal amounts to the product of the volume and pressure of a given mass of gas.”
204.17–18 by at least three modern physicists separately.] Rudolf Clausius, James
Clerk Maxwell, and Ludwig Boltzmann.
204.23 for Swan as well as for Kirchhoff,] Sir Joseph Wilson Swan (1828–1914) and
Gustav Robert Kirchhoff (1824–1887). See especially Swan’s “Über die prismatischen Spectra der Flammen von Kohlenwasserstoffverbindungen” in Annalen der
Physik und Chemie 100 (1857): 311–35.
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204.25–26 a Russian, a German, and an Englishman;] Dmitry Ivanovich Mendeleyev
(1834–1907), Julius Lothar Meyer (1830–1895), and John Alexander Reina Newlands (1837–1898).
204.29–30 the telegraph . . . several inventors,] These inventors include Carl Friedrich
Gauss (1777–1855) and Wilhelm Eduard Weber (1804–1891), who collaborated on
the invention of an electromagnetic telegraph in 1835. In England, William F.
Cooke (1806–1879) and Charles Wheatstone (1802–1875) developed a telegraph
in 1837, the same year as Samuel Morse (1791–1872) and Alfred Vail (1807–1859)
did in America.
204.31 not so with the telephone] Johann Philipp Reis (1834–1874) designed a prototype of the telephone in 1861. Alexander Bell and Thomas Watson created the ﬁrst
working telephone, which Bell patented in 1877.
204.32–33 Ether . . . physicians.] William Thomas Green Morton (1819–1868),
Charles Thomas Jackson (1805–1880), and John Collins Warren (1778–1856).
204.37 Basil Valentine;] Whether Basil Valentine actually existed and lived in Germany during the ﬁfteenth century as an alchemist and a Benedictine monk (eventually becoming Canon of the Priory of St. Peter at Erfurt) is a question that continues
to be disputed. In 1898, Peirce published a “Note on the Age of Basil Valentine”
(P 674; Science, n.s., vol. 8, no. 189 [12 August 1898]: 169–76), in which, applying
his logic of drawing history from ancient documents, he concluded that Basil must
have been the creation, if not the nom de plume, of Johann Thölde (1565–1624), the
editor of six treatises of alchemy claimed by him to have been written by “Basilius
Valentinus.”

31. Deductions from Definition of Copula
208.3 scriptible] The notion of scriptibility seems to appear for the ﬁrst time in the 24
February 1891 entry of the Logic Notebook (R 339:263), where Peirce uses brieﬂy
the expression “We have a right to write” (which then quickly devolves into “We
have a right to” in R 339:265). Of course Peirce had frequently used the phrase “we
may write” and such like in earlier texts (see for instance W6: sel. 1), but Peirce
only meant by it that a given expression either was well formed, that is, had a notational form obeying stated rules (concerning the use of parentheses and streamer
lines, for instance), or followed logically from previous expressions. The notion of
scriptibility that occurs in the present selection, however, does something more: it
links the very inscription of a given expression to the assertion of its truth (“Any
proposition written is supposed to be true,” Peirce states in the next selection). Persistent logical-notational research (one locus classicus of which is the ﬁrst section
of Peirce’s 1885 paper “On the Algebra of Logic” [W5: 162–65]) made Peirce
increasingly aware of the importance of the graphic act in logic, something which
he had begun to develop in 1882 (W4: 391–99). The notion of scriptibility goes on
par with that of graphability and is part of a move that will eventually recognize the
logical role of the medium onto which an expression or graph is inscribed, namely
the sheet of assertion (the ﬁrst suggestion of a sheet—the sheet of conceivable
states of things—appears in W5: 331–32, 1886). The concept of scriptibility resurfaces at least twice in later writings on logical graphs. In R 484 (August 1898),
after having stated that the ﬁrst rule of Existential Graphs was that “Any graph,
once written, may always be written” (R 484: 15), Peirce proceeds to use the word
“scriptible” systematically (see R 484: 16–17, 27–28, 31–32). Four years later, in

420

W r i t i n g s o f C . S. P e i rc e 1 8 9 0 – 1 8 9 2

early 1902, Peirce gives the following deﬁnition of the scriptibility of a term in the
third chapter of his “Minute Logic” (R 430A:139 [see also 156]):
We will say that a term is scriptible, if, and only if, we are authorized to assert that v is, or
is represented by, or is connected with, that term or what it signiﬁes. This implies that v is
scriptible.

Another particularly relevant manuscript is the somewhat fragmentary R 501 (c.
1902), which contains the following passage (R 501:50–51):
We shall be supposed to be provided with a certain blank sheet, to be called the “sheet of
assertion”; and in connection with this we are to be supposed to have a certain purpose, which
remains vague, so that the writing of any given sign on the sheet of assertion may or may not
accord with that purpose; but the purpose does not require any entire sign to be written.
Whether or not any or every sign rendered possible by the system of notation may be written,
as an entire sign, on the sheet of assertion conformably to the purpose, remains to be seen. A
sign that may be so written as an entire sign will be termed scriptible, good, true, etc. Otherwise, it will be unscriptible, bad, false, etc. The mere writing of the sign, as an entire sign,
conformably to the purpose of the notation is to be considered as, in effect, conclusive evidence that it is scriptible.

208.14 A R A is scriptible by I and II.] Draft page R 579:74 provides the explanation:
“The formula A R A is necessarily scriptible. For by II either it is so or A is
scriptible, and by I if A is scriptible it is scriptible.”
208.15 Next, it may depend on I alone.] Two other deductions depending on proposition I alone are found in the drafts. In R 579:74 we ﬁnd: “If in the formula A R B
we substitute any scriptible formula for B it becomes scriptible by I. Thus,
A R (B R B ) is scriptible. And hence A R [B R (C R C )] is scriptible, and so on
indeﬁnitely.” Draft page R 1573:248 ( R 1573X: 62  R 278:229) offers this
other deduction: “If in A R B we substitute for B something which is scriptible if A
is scriptible then the formula is scriptible. This is the case by I with B R A and
hence, for instance A R (B R A ) is scriptible.”
208.15–16 If Z is scriptible . . . indeﬁnitely.] Variant page R 839:102 ( R 1573X: 64)
offers this alternative: “If Z is scriptible A R (B R Z )[,] A R [B R (C R Z )][,]
and so on are scriptible, by I.”
208.20–21 Thus, if A R (B R C ) is scriptible, B R (A R C ) is scriptible.] This is the
principle of interchange of antecedents—the “second icon” in Peirce’s 1885 essay
“On the Algebra of Logic” (W5:170–71), also called the “rule of commutation” in
W5:370. See also W5:373–74.
209.1 The following also depends on all three.] Another such deduction is offered in
draft page R 1573:248 ( R 1573X: 62  R 278:229):
If in A R B we substitute for A something which if scriptible implies that B is scriptible
the formula becomes necessarily scriptible. For by II [e]ither A R B is scriptible or A is
scriptible, and in this case by hypothesis B is scriptible, and then by I the formula is scriptible.
Now if in C R B, C is necessarily scriptible, the truth of C R B implies by III that B is
scriptible. Thus, [(A R A ) R B] R B is scriptible and so is({A R [B R (C R C )]}R D) R D
and so forth. Also ({[(A R A) R B] R B} R C) R C and so forth.

32. Algebra of Copula. Version 1
210.8–10 In writing . . . such compounds.] A draft page offers the following observation (R 577:7), also related to the beginning of the next selection and to sel. 35, “On
the Number of Dichotomous Divisions”:
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The number of forms of combination with one letter is one, with two letters one, ab, with
three letters two (ab )c and a(bc ), or as we shall write the latter abc, for we shall always omit
parentheses extending to the end of the formula or to the end of exterior parentheses. With
four letters there are 5 forms, [(ab )c]d, [abc]d, (ab )cd, a(bc )d, abcd. With 5 letters there are
14 forms, etc.

210.11–13 Parentheses ending . . . as such.] Peirce ﬁrst enunciated this rule about
parentheses (also cited just above) in 1884; see W4:112.
210.20 Rule 1.] This is the rule of the commutation of antecedents, also called “principle of permutation” in draft pages R 579:33 & 35–37.
210.22 Rule 2.] This is equivalent to the second rule given in “The Logic of Relatives:
qualitative and quantitative” of 1886 (W5:376): “We may insert any expression
under an even number of streamers, or erase any expression under an odd number.”
The rule preﬁgures that of insertion and deletion in existential graphs, although the
latter calls for insertion in oddly enclosed and deletion in evenly enclosed areas. See
W5:464, ann. 376.4–5. The next selection restates this same rule, along with others.
211.3–9 Rule 3. . . . Rule 4.] These two rules are consolidated under “Rule 4: principle
of repetitions” in the next selection.
211.15 Rule 5.] Compare with “Rule 5: principle of breaking parentheses” in the next
selection.

33. Algebra of Copula. Version 2
212.1 The copula of consequence,] Peirce does not use this expression frequently. He
more often refers to the “copula of inclusion,” or simply to the “copula” unqualiﬁedly. The sign of inclusion, or claw, was introduced in his 1870 paper on the logic
of relatives (W2:360)—see also in this regard Peirce’s 1880 paper on the algebra of
logic (W4:169–70n.4). Regarding the sign of consequence, see his 1886 paper on
qualitative logic (W6:341, 361–62), where Peirce used the streamer/cross notation.
212.7 we shall have the forms following:] See ann. 210.8–10 above, but see especially
the next selection, “Examination of the Copula of Inclusion,” in which Peirce spells
out all the forms from one to ﬁve copulas. The following formula, found in
R 1573X: 51, enables one to calculate the number of forms, u, that can be associ⎛ 4x  2 ⎞
ated with the number of copulas, x, for x  1 and u0  1: u x  ⎝ ---------------x  1 ⎠ ux  1 .
Thus, seven copulas will yield 429 forms, eight copulas 1430 forms, etc. The series
1, 1, 2, 5, 14, 42, 132, 429, etc., is known as that of the Catalan numbers, named
after Belgian mathematician Eugène Charles Catalan (1814–1894), who solved the
problem of the binary bracketing of n letters in 1838. In sel. 35, “On the Number of
Dichotomous Divisions,” Peirce returns to this question of the number of forms
more systematically and provides a factorial equation for its calculation.
213.1 PROPOSITION II.] This is the modus ponens.
213.11 Rule 2: the principle of contraposition.] See W4:170 (1880) and W5:339
(1886) for parallel discussions. Note that, transversally across the text that follows
Rule 2 in the manuscript, on the right-hand side of the sheet (R 579:27), Peirce penciled the following lines:
No special rule required
From a R c
a R (c R x ) R x
(c R x ) R a R x
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213.33–34 under no parenthesis which does not enclose the second occurrence] Here,
as well as in the equivalent expression occurring in the subsequent sentence, the
double negation may lead to confusion. What is really meant is “not under a parenthesis that encloses the other occurrence,” instead of “not under a parenthesis
unless it encloses the other occurrence.” The “second occurrence” is actually the
ﬁrst of the two repeated antecedents, and in the subsequent sentence the “other
occurrence” is that of the antecedent, not the consequent.
214.26–27 Thus, in any case a holds if (a R b ) R a holds.] This is the principle Peirce
laid out as the “ﬁfth icon” in his 1885 “On the Algebra of Logic” (W5:173), known
since Ëukasiewicz as “Peirce’s Law.”

34. Examination of Copula
217.16 two special cases:] These two cases are presented under the “second icon” (the
rule of commutation, which is necessary formula 3 in the present text) in W5:171
(1885). In R 579:53, the ﬁrst page of an unﬁnished manuscript titled “Formulae of
Copula Examined” (a forerunner to the present selection), Peirce considers a third
special case, a R (a R b ), and shows that it is reducible to a R b, for “the general
principle is that repetition of unenclosed antecedents has no effect.”
218.2 Form II gives no necessary formula.] In R 579:54, the second page of the unﬁnished manuscript mentioned above, Peirce devotes a full page to this second form.
He considers three special cases, none of which is “necessary” because each can be
reduced to a form with a lower number of copulas. The ﬁrst one is (a R b ) R a,
which is equal to a, and represents the general principle “that an antecedent whose
antecedent is the ﬁnal consequent has no effect.” The second special form is
(a R b ) R b, which is equal to a  b, and gives rise to the rule
(a R b ) R b  (b R a ) R a
meaning that “if a consequent is also the consequent of its antecedent, then this and
the antecedent of that consequent are in equiparance.” The third special form is
(a R a ) R b, which is equivalent to b and illustrates the general principle that “if x
is necessary then (x R b )  b.”
218.3 General forms with three copulas] These ﬁve forms correspond to the ﬁve
shown in the previous selection, once unnecessary parentheses are removed. Thus,
no. I here corresponds to the ﬁfth one there, no. II to the third, no. III to the ﬁrst, no.
IV to the fourth, and no. V to the second.
218.22 (5) [(X R Y ) R X] R X] This again is known as “Peirce’s Law.”
218.27 Form IV gives two necessary formulae] In R 579:66, the third page of the
unﬁnished manuscript mentioned above, Peirce furthermore singles out two “special cases of importance,” namely
and

a R (a R c ) R d  a R c R d
a R (b R a ) R d  a R d.

He adds the comment: “The general principle is that an antecedent of an antecedent
has no effect if it is also an antecedent. And an antecedent has no effect if its consequent is an antecedent.”
218.30 (6) X R [(X R Y ) R Y].] In W5:172 (1885), Peirce explains that this formula
(shown there to follow from the principles of identity and commutation) means that:
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from x we can infer that anything we please follows from that thing’s following from x, and a
fortiori from everything following from x. This is, therefore, to say that from x follows the falsity of the denial of x; which is the principle of contradiction.

219.8 IV.] In working sheet R 579:7 Peirce indicates that this formula yields the following “simple” one, as he marked it: U R {V R [(U R (V R W )) R W]}.
219.12 VIII.] In R 579:7, this formula yields two other ones, the ﬁrst one marked
“simple”:
U R {[U R (V R W )] R (V R W )}
and
U R {[V R (U R W )] R (V R W )}.
219.15 XI.] In R 579:7, this formula yields the following one (unmarked):
U R {[U R ((V R V ) R W)] R W}.
219.16 XII.] In R 579:7, this formula yields the following “simple” one:
U R {[(V R V ) R (U R W )] R W}.
219.18 XIV.] In R 579:7, this formula yields the following “simple” one:
U R {[((U R V ) R V) R W] R W}.
221.17 XVI.] In R 579:7, this formula yields two “simple” ones:
and

(U R V ) R {U R [(V R W ) R W]}
(U R V ) R {W R [(W R U ) R V]}.

221.18 XVII.] In R 579:7, this formula yields two unmarked ones (the ﬁrst is the
principle of contraposition):
and

(U R V ) R [(V R W ) R (U R W )]
(U R V ) R [(W R U ) R (W R V )].

221.20 XIX.] In R 579:7, this formula yields three other ones, the ﬁrst marked
“remarkable” and the other two unmarked:
(U R V ) R {[(U R W ) R V] R V},
(U R V ) R {[(W R W ) R U] R V}, and (U R V ) R {[(U R V ) R W] R W}.
221.21 XX.] In R 579:7, this formula yields two unmarked ones (the ﬁrst involves the
principle of identity, and the other is the commutation principle):
and

[U R (V R W )] R [U R (V R W )]
[U R (V R W )] R [V R (U R W )].

221.24 XXIII.] In R 579:8, this formula yields four others, the third marked “remarkable,” the other three unmarked:
[(U R V ) R W] R [(U R V ) R W],
[(U R U ) R V] R [(V R W ) R W],
[(U R V ) R W] R [(W R U ) R U], and [(U R V ) R V] R [(V R U ) R U].

35. Dichotomous Divisions
222.5–7 The same problem . . . of operation;] In the draft of this ﬁrst paragraph
(R 74:2  R 278:249  R 1573:245), this sentence precedes the following graphic
suggestion (see also R 278:1081 & 1086 for other trees):
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We may also consider these forms under the aspect of forking trees, thus,
. It will be convenient to name them trees, although Professor Cayley uses this word in a different sense.

The nine trees drawn by Peirce correspond to the ﬁrst four Catalan numbers: 1 tree
with one node, 1 tree with two nodes, 2 trees with three nodes, 5 trees with four
nodes. These trees are known either as “planar trivalent planted trees” or “planar
binary trees with n  1 leaves.” Regarding Cayley’s trees, see ann. 173.29–30.
222.8 that the solution has been given.] In the opening of the full draft of this text,
titled “A problem of trees,” Peirce explains that there are three stages to the solution
(R 73:2–3), which he actually follows in the text:
The solution is capable of three degrees of perfection. First, we may obtain a rule for calculating the number of forms, ﬁrst for two letters, then for three, then for four, and so on. Second, we may obtain a general formula which we may be morally certain agrees with the former
rule. Third, we may prove with mathematical certainty that the formula solves the problem.

222.11–12 subordinate punctuation mark] Draft sheet R 577s: 2 makes it clear that the
order of subordination from higher to lower punctuation marks is period, colon,
semicolon, and comma.
222.16 Let n be the number of punctuations;] Here begins the “ﬁrst sort of solution”
Peirce says is “very easy” in the draft (R 73:3).
223.11 Taking the ratio] Here begins the “second sort of solution” Peirce says is “also
easy” in the draft (R 74:16).
224.2 [Factorial formula]] This is the explicit formula to calculate Cn, the integer
sequence known as the Catalan numbers. In R 579:2, which is a preliminary onepage document titled “Algebra of the copula,” Peirce provided two alternate factorial equations:
In general, if N be the number of copulas FN the number of forms
2 ( 2 N  1 )!
1
( 2 N )!
 N  ---------------------------------------------  ---- --------------------------------------------( N  1 )! ( N  1 )! N ( N  1 )! ( N  1 )!

224.3 It remains to demonstrate this mathematically] Here begins the third stage of the
solution that was announced in the draft.
226.39 that would have been contrary to rule.] As Peirce put it in R 74:23, “that would
have been contrary to the rule of dropping them in the ﬁrst vacant space.”
227.26 at least one more than --12- p.] Peirce should have written “at least one more than
--1- p to that power.” The calculations in the subsequent example show that Peirce is
2
checking whether or not, for each power pn taken as a divisor of n  1, the remainder is greater than 1  --12- pn.

36. Investigating the Constant of Space
229.(title) the Constant of Space] The possibility that space could be non-Euclidean
was implicit in Gauss’s work in differential geometry of surfaces in the 1820s. The
subsequent development of non-Euclidean geometries and the work of Gauss’s student Riemann led to explicit speculations in the literature of the second half of the
nineteenth century, such as in William Kingdon Clifford’s popular book The Common Sense of the Exact Sciences (New York: Appleton, 1885), though Peirce, in his
review of it (W5:254–56), did not discuss the topic. Spurred by his own investigation and readings in non-Euclidean geometries, his correspondence with his occa-
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sional assistant Allan D. Risteen and with Simon Newcomb, and his ongoing
interest in astronomy and cosmology, Peirce spent an appreciable amount of time
throughout 1891 especially (and more sporadically in ensuing years) trying to
determine the constant of space, i.e., its Gaussian curvature K. If K is zero, space
and the geometry of space would be Euclidean or parabolic, and the universe ﬂat; if
K is positive, they would be spherical or elliptical, and the universe closed; and if K
is negative, they would be hyperbolic, and the universe open. The application
Peirce was able to make of his methods led him to hypothesize that real space had a
negative curvature and that the universe was hyperbolic. Soon after having presented a paper on “Astronomical Methods of Determining the Curvature of Space”
at the National Academy of Sciences meeting of 10–12 November 1891, in which
he presented astronomical evidence tending to show that space possessed a negative curvature, Peirce wrote to Newcomb on 25 December 1891 that he had “for the
present given up the idea that anything can be concluded with considerable probability concerning the curvature of space,” and that “all things considered,” one
could “only say that excessively doubtful indications favor a negative curvature.”
He concluded, “In point of fact, we remain in ignorance” (RL 314:46–47). Peirce
continued his investigation afterward and gave a talk on the subject to the New
York Mathematical Society on 24 November 1894 (see R 121, CP 8.93n, and NEM
III: 703–9). Seven years later, on 18 April 1901, Peirce submitted a 17-page manuscript, “On Two Map-Projections of the Lobatschewskian Plane,” to Samuel P.
Langley of the Smithsonian Institution for presentation to the National Academy
(but it arrived too late and was not read). Its opening paragraph shows that Peirce’s
conﬁdence in the hyperbolicity of space had strengthened (see NEM III: 710–21
for the full text, which comes from the Smithsonian Institution archives, register
no. 3760.7; R 114 is a partial draft).
The proper motions of the stars show very strong indications that our space is really
hyperbolic, or, what comes to the same thing, that the law of dynamics, or kinematics, is such
that if two stars move in the same plane with the same uniform velocity, without being acted
upon by any forces, and each appears at one moment as seen from the other to be abreast with
it, then as time goes on each will fall behind the other. Other indirect arguments tend to conﬁrm me in this opinion; and thus, entertaining for this species of geometry something closely
approaching belief, I have found it convenient to give it intuitional shapes by map-projections.

Measurements made in the late twentieth century by the Hubble Space Telescope, however, appear to indicate a parabolic time and an asymptotically ﬂat space
(K  0 ). It must be noted that these measurements involve the distribution and
velocities of galaxies over distances of up to thirteen billion light-years. In Peirce’s
time nothing was known about objects outside our own galaxy. In 1901, the year
Peirce wrote the text just quoted, the Dutch astronomer Jacobus Cornelius Kapteyn
concluded from extensive star-counting (including proper motions) that the universe—by which he meant our galaxy—had the shape of a ﬂat disk. The demonstration that other galaxies exist outside our own was ﬁrst made by Edwin P.
Hubble in 1923.
229.1 proper motion] Peirce gave of it the following deﬁnition in CD 3873:
in astron., that apparent motion or angular velocity of a ﬁxed star which is due to a real movement of the star itself relatively to the other stars.

229.3–4 The relative number of stars . . . magnitudes] See the considerable second
chapter, “On the Numbers of Stars of Different Degrees of Brightness,” in Peirce’s

426

W r i t i n g s o f C . S. P e i rc e 1 8 9 0 – 1 8 9 2

Photometric Researches (Leipzig: Wilhelm Engelmann: 1878), pp. 6–88 (not published in W3). Between 1871 and 1875, while assigned to duty at the Harvard
Observatory, Peirce measured the magnitudes of 494 stars and attempted to determine the shape of the galaxy by roughly estimating the distribution of stars in the
Milky Way.
229.5–6 Calculate on supposition of equable distribution.] See the chapter referred to
just above, especially pp. 9–12, where Peirce uses a “scale of equable distribution”
(a phrase his aid Henry Farquhar suggested to him). In his letter of 24 March 1891
to Risteen, Peirce put it this way (RL 376:14):
So, on the supposition that the stars are equally distributed within an inﬁnite plane lamina.
Have these proper motions any particular distribution relatively to the milky way?

On 29 July 1891, Peirce wrote a letter to Harvard College Observatory director
Edward C. Pickering on the matter of the equable distribution of stars of different
magnitudes, in which he drew a table comparing the theoretical number of stars in a
given region of space, both on a Euclidean and on a hyperbolic hypothesis, with the
number of stars actually observed so far, explaining that he was “testing the nonEuclidean geometry in many ways, especially by proper motions” (Harvard University Library, E. C. Pickering collection).
229.10–11 The quadratic mean of many such] As the draft shows, Peirce means the
quadratic mean “of the second proper motions of many stars equally distant from
the apex of the sun’s motion.” He added this comment (R 1028:5–6):
This is a kind of parallax, the annual amount of which is at least double the total effect of
heliocentric parallax, and since it has been observed in many cases for a hundred years or more,
is worth at least 200 times as much as heliocentric parallax for ﬁnding the constant of space.

229.17–18 4. Modify method 1, . . . circle.] In the draft, this method supposes “the surfaces of equal star-density in space to be parallel planes” (R 1028:6).
229.20 6. Modify method 3 in like manner.] The draft at this point adds six extra methods, in case a disagreement exists between, respectively, methods 1 and 2, 1 and 3,
2 and 3, 4 and 5, 4 and 6, and 5 and 6. In these six cases, Peirce says that the disagreement “may be supposed [due] to a simple concentration of stars toward us. A
simple law involving one constant being supposed for this, this constant may be
eliminated” (R 1028:6–7).
229.22–23 the shifting of the lines . . . the solar system] Based on the Doppler shift of
spectral lines in the light of stars, this method could certainly help determine the
velocity of the solar system relative to the mass of other stars in our galaxy, but
such a determination could not yield an absolute result. A new meaning has
recently been given to the motion of the solar system, namely by measuring the
Doppler shift of the cosmic background radiation.
230.9–10 11. Compare . . . magnitude.] Methods 17 and 18 in the draft suggest that
this comparison be made, ﬁrst, “supposing all the stars to have the same intrinsic
brightness and the same absolute linear motion,” and second, “supposing bright
stars to be heavy and proportionately slow” (R 1028:7).
230.11–12 12. Compare . . . magnitude.] Method 19 in the draft suggests that this
comparison be made “supposing all stars equally bright” (R 1028:7).
230.17 more complicated methods.] Methods 13 and 14 in the draft (R 1028:7) suggest that such methods would combine methods 1, 2, and 3, or 4, 5, and 6, and complexify the suppositions made regarding disagreements in their results.
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37. James’s Psychology
231.23–24 “A statement . . . to the absurd.”] These words are excerpted from a clause
in the middle of a sentence, the clause reading “and that a reader may often take for
a positive profession a statement ad hominem meant as part of a reduction to the
absurd” (another clause follows). William James, The Principles of Psychology
(New York: H. Holt, 1890), 1:368, or in the critical edition The Works of William
James (Cambridge: Harvard University Press, 1981—hereafter WORKS), 1: 348.
231.27–28 “This dynamic . . . representing knowledge.”] This is the start of a sentence
ending with “has the merit of not being tame.” James, Principles of Psychology,
1:369; WORKS, 1:349.
231.29–30 “They talk . . . were done.”] Principles of Psychology, 1:370; WORKS,
1:349.
232.1–4 “carry us . . . the body.”] Principles of Psychology, 1:215; WORKS, 1:211.
232.5–6 “If unextended . . . at all,”] Ibid. The phrase is extracted from the following
sentence: “The truth is that if the thinking principle is extended we neither know its
form nor its seat; whilst if unextended, it is absurd to speak of its having any spacerelations at all.”
232.17–18 He clings as passionately . . . her total depravity.] Also alluded to by Peirce
in his 1902 review of Royce (CP 8.117), the anecdote is unattributable; it jestingly
plays on the Calvinist teaching of the doctrine of total depravity in telling of an old
woman who exclaimed that for her to lose her total depravity would be to lose all
her religion (according to a version reported by free-thinker Charles Watts, 1835–
1906). Similarly, the Southern Lutheran reported in its issue of October 26, 1861
(vol. 1, no. 11, p. 1) that an old lady in the West, upon being asked by a traveling
minister what she thought of the doctrine of total depravity, answered “I think it is a
good doctrine, if only people would live up to it.”
232.24–25 Brought up . . . Swedenborgianism] James’s father, Henry James Sr. (1811–
1882), published The Secret of Swedenborg in 1869. Peirce’s 1870 review of it is in
W2:433–38.
232.28–29 He inclines towards Cartesian dualism,] In the Principles, James acknowledges that psychology can only function as a science if it assumes a dualism
between the physical and the mental; as a philosopher, however, James keeps questioning that assumption throughout the work, beginning in the preface.
232.31–32 Even evolutionism . . . for suspect.] James expresses reservations mostly
toward a certain type of “evolutionary psychology” that “demands a mind-dust,”
but not toward evolutionism as a whole. See the beginning of the sixth chapter in
Principles.
232.36–233.13 I have kept . . . to claim originality.] Principles of Psychology, 1:v–vi;
WORKS, 1:6.
233.34 vortex theory] On this theory see W6:249–51 and 470, ann. 249.19.
233.39–41 “soul” and the “transcendental ego,” . . . banish from psychology,] See for
instance, regarding the soul, Principles of Psychology, 1:181–82 and 309–16,
WORKS, 1:181–82 and 325–32; regarding the transcendental ego, see Principles of
Psychology, 1:323–27, WORKS, 1:341–45.
233.41–234.2 but especially ideas . . . of consciousness.] See for instance Principles
of Psychology. 1:220–25 and 429–30, WORKS. 1:225–30 and 454, among many
other places.
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234.24 in the author’s theory of space-perception.] See Principles of Psychology,
2:134–282, WORKS, 2:776–912.
234.28–32 “No rules can . . . you can.”] Principles of Psychology, 1:194, WORKS,
1:193. This statement concludes James’s short description of, and caveats about,
the use of the comparative method in psychology (after he did the same with the
two methods of introspection and experimentation). Although these lines cannot be
fairly construed as an expression of James’s reservations toward a “separate study
of the method,” they were understandably bound to disappoint Peirce’s expectations regarding a chapter that, while devoted to the “methods and snares of psychology,” never lays down the principles of any rigorous method. Sagacity and
candidness may be a prerequisite to scientiﬁc investigation, but they do not constitute a method per se, and this may be why Peirce, in his exasperation, quoted the
passage as symptomatic of James’s failure to address the question.
235.2–3 a short section . . . Inference?”] Principles of Psychology, 2:111–14; WORKS,
2:755–57.
235.4–11 If two spots . . . suddenly vanish.] Peirce returns to the discussion of this
same color-contrast experiment in “Our Senses as Reasoning Machines”
(R 831:25–27, 1900) as an illustration of quasi-inferences of sense.
235.12–13 several German psychologists] These include Hermann von Helmholtz
(1821–1894), Wilhelm Wundt (1832–1920), and Eduard von Hartmann (1842–
1906), all of whom are mentioned by James (Principles of Psychology 2:111;
WORKS, 2:755).
235.28–33 the correct formulation . . . S is of the kind M.] With this expression of the
unconscious hypothetic inference that takes place in perception, Peirce returns for
the ﬁrst time in more than twenty years to the discussion of an old theory of his,
which he ﬁrst developed in WMS 138 (or R 740), a manuscript dated winter 1866–
1867 and published in TCSPS 29.4 (Fall 1993): 645–69 under the title [“Hypotheses of Space and Time: A Response to Kant”]. See especially that article p. 647 (or
R 740:5–6) where the young Peirce, after showing that a syllogism in the form of a
modus ponens (similar to the one he is here about to quote from James, two pages
down) does not explain what goes on in perceptual inference, provided a better formulation that closely matches the one offered here (R 740:6):
The only premiss which is held previously to the conclusion is that “this thing is thus.” We
may however assume that “whatever has this name is thus,” and at the same moment infer by
hypothesis that, “This thing has this name.” Such a hypothetic process is at [the same] time
the only one which can yield that conclusion. The major proposition “whatever should have
this name should be thus,” is inferred at the same moment by induction from the same fact
together with the hypothetic inference.

In the texts of 1868 Peirce again emphasized the role of inference in perception (see
W2:180 & 198–99, for instance), while already insisting that what made perceptual
reasonings unconscious was their being “easy and natural to us,” as their premises
“sink into insigniﬁcance and oblivion proportionately to the satisfactoriness of the
theory based upon them” (W2:199).
236.9 The monist school] See Peirce’s remark on the physiological psychologists that
are monists in sel. 2. Peirce seems to have here in mind the proponents of the double aspect theory (which knows various forms), such as George J. Romanes, Wilhelm Wundt, Harald Höffding, and Friedrich Paulsen. As Peirce explains in sel. 11,
this “school” tends not to separate the physiological from the logical explanation of
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perception while not reducing either one to the other. See Peirce’s cautious remark
of 1902 regarding “Wundtian monism” in CP 2.43.
236.19–21 If every time . . . reasoning.] Principles of Psychology, 2:111; WORKS,
2:755.
236.32–34 Only one sees . . . required.] Ibid. (continues previous quotation).
237.24–31 Most of those . . . therefore ‘this’ is A.] Principles of Psychology, 2:112;
WORKS, 2:755 (continues previous quotation). The word ‘this’ is followed by “(p.
83, supra)” in Principles, “(p. 728, supra)” in WORKS.
237.36–38 As for the syllogism given, . . . form ﬁrst given above.] James’s modus ponens-type of syllogism is open to attack because, as the young Peirce put it in
R 740:5–6 (see ann. 235.28–33), it “is not valid unless the major proposition be
necessary and the minor be instancing,” and this places too strong a logical demand
on perception. The “form ﬁrst given” is the one offered after the second paragraph
in this second part of the review.
238.1–4 Now there seem . . . ad inﬁnitum.] Principles of Psychology, 2:112; WORKS,
2:756 (continues previous quotation).
238.23–25 So far, then, . . . and—] Principles of Psychology, 2:113; WORKS, 2:756.
238.28 an ignoratio elenchi] A fallacy that takes place “when a professed refutation of
an opinion is really directed against another opinion which is not maintained”
(W5:352, 1886).
239.1–3 —physiologically . . . different things.] Principles of Psychology, 2:113;
WORKS, 2:756. The last sentence is completely italicized in the original.
239.13–14 But a little before, . . . called perception,] Peirce is calling attention, not to
an earlier passage in James’s chapter, but to the idea he has himself just defended,
and he is challenging James to decide whether it makes sense or not.

38. Morality and Church Creed
240.3 your editorial] “A Plain Moral Question” is the title of an unsigned editorial that
appeared in The Nation, vol. 53, no. 1358, pp. 23–24, on 9 July 1891. The full text
of this editorial follows underneath. Wendell Phillips Garrison was the titular editor
of The Nation, but founding editor Edwin Lawrence Godkin, who was then managing the parent paper The New York Evening Post, continued to serve on the editorial
staff and could have authored this text. The Nation published several interesting
responses from readers: from John W. Suter (Andover, Maine) and D. O. Kellogg
(Vineland, N. J.) in vol. 53, no. 1360, pp. 67–68 (23 July 1891); from Frederic
Palmer (Andover, Mass.) in vol. 53, no. 1363, pp. 120–21 (13 August 1891); and
from Edward M. Parker (Concord, N. H.) in vol. 53, no. 1365, p. 161 (27 August
1891).
Some aspects of the current theological controversies lend themselves to the professional
mystiﬁcation of experts who warn off the ordinary man as incompetent to discuss such technical questions. One position, however, assumed by some of the advanced liberals is so stripped
of technicalities and brought down to so simple an issue of right or wrong that one man’s
moral sense is as competent as another’s to pass judgment upon it. We refer to the idea which
the Christian Union keeps reiterating, with the approval of many, that a minister may honorably remain in the service of a church though repudiating leading articles of its creed. It is
admitted that the dissent is open, that it is radical, and that it has to do with matters of belief
which the denomination at large regards as vital, and which church courts would hold to be
essential to ecclesiastical standing. It is acknowledged that no man rejecting the articles in
question could obtain admission to the ministry of the particular sect, in the ﬁrst instance.
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Still, it is maintained, once in he may rightfully stay; in fact, it is his duty to stay and reform
the creed according to his notions. To call in question the honesty of such a proceeding is to
expose one’s self to being held up as an enemy of religion—a thing that surprises us in the
Christian Union, as if it were to revert to the old homiletical practice of holding up “the
merely moral man” to condemnation.
The defence put forward for this position, which we have declared to be morally perilous,
will not bear examination. It consists, in the ﬁrst place, of the assertion that it is monstrously
absurd for the creed-makers of one age to bind the thinkers of the next. This is the worst form
of the “dead-hand” tyranny, we are told. But all this is aside from the point. The “dead-hand”
system is a fact in ecclesiastical organization, whether we like it or not. Its legal sanctions are
unquestionable; that is admitted. But its moral sanctions are just as unquestionable. It is the
only way a denomination has of maintaining its integrity. It is its instinct of self-preservation.
And no man is called upon to submit himself to it with his eyes shut. The minister has the situation put clearly before him at his ordination, and accepts it. In the Presbyterian Church, for
example, he has solemnly to “approve the government and discipline of the Presbyterian
Church,” to “promise subjection to his brethren in the Lord,” and to undertake to “maintain
the purity and peace of the Church.” After thus deliberately accepting the “dead-hand” system, what sort of a spectacle does a man present railing at its hardships? He has put the yoke
on his own neck; if it galls, let him throw it off, but let him not deny the existence of the yoke.
In this aspect of the matter, it becomes an even more serious affair than simple rejection
of articles of the creed. It is a direct renunciation of the authority of the Church. It is a denial
of the elementary right of the Church to defend itself. The Christian Union says that the minister ought to make no secret of his heresy; he ought “frankly and fearlessly to avow it.” But
he ought to do more than that: he ought to declare his unwillingness to submit to any form of
organized belief. He rejects the authority of any ofﬁcial creed. A church would be ineffably
silly to “reform” its creed at the behest of a set of men who announce beforehand their contempt for the whole system of ofﬁcial creeds, reformed or otherwise.
But it is further maintained that a minister’s loyalty is not really pledged to a creed, but to
“Christ and the truth.” This is to confound what may be a man’s private feeling and attitude
with what is his public and ofﬁcial position. And since the whole question is as to the morality
of his public and ofﬁcial position, this form of defence again appears irrelevant. Such a plea
would not be listened to for a moment in a civil or ecclesiastical court. Fidelity to the express
language of the creed, not to any assumed private standard, would be insisted upon. And how
is it different in the forum of conscience? How can a man there substitute a private standard
for the one he has publicly and ofﬁcially agreed to stand or fall by? It must be remembered
that it is not now a question of being within the generally recognized liberty of interpretation
and subscription. The very point of the case lies in the heresy being undeniable and quite
beyond the limits of denominational toleration. In such circumstances, for one to fall back on
the sincerity of his devotion to “Christ and the truth” seems to us morally as unjustiﬁable as it
is legally absurd.
We do not need to say that all our sympathies are with the men in the various denominations who are open-minded enough to see how the new wine of modern research is hopelessly
bursting the old ecclesiastical wine-skins. If they can conscientiously read the new meanings
into the old shibboleths, well and good. If they belong to a church which has ofﬁcially and
publicly declared that the historical symbols are not regarded seriously any longer, even
though nominally retained, we must absolve the ministers while condemning the church. But
if they have seriously accepted the creed of a denomination which continues to take its creed
seriously, and then think they can ﬂout it while still serving under it, we can only say that the
mass of men will regard that as an immoral thing to do.

240.10–11 “a minister . . . of its creed.”] This is a recasting of the third sentence of the
ﬁrst paragraph of the editorial above (p. 23 in the original), done so as to reﬂect the
editorial’s position.
240.19–22 “all our . . . wine-skins.”] First sentence of the last paragraph of the editorial (p. 24 in the original).
241.20 doubts of the ﬁlioque] The third church council at Toledo, Spain, in A.D. 589,
added the ﬁlioque clause to the Nicene Creed, thus professing that the Holy Spirit
proceeded from the Father and the Son (Et in Spiritum Sanctum . . . qui ex Patre
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Filioque procedit). A major dispute ensued about whether the Holy Spirit proceeded from the Son, and around the turn of the ﬁrst millennium the Eastern
Church rejected the dogma, which was one of the events that led to the Great
Schism. The Roman Catholic Church, and most Protestant churches, afﬁrm the ﬁlioque, although some U.S. churches, such as the Episcopalian and the Evangelical
Lutheran, have recently agreed to drop the clause from the Creed, as an ecumenical
gesture to the Orthodox Church.

39. Spencer’s Essays
242.6 Stephen, Spencer, and others,] Sir Leslie Stephen (1832–1904), English intellectual historian, philosopher, and essayist, author notably of The Science of Ethics
(New York: G. P. Putnam’s Sons, 1882), one of the ﬁrst attempts to ground ethics in
evolutionary theory. Peirce, who owned a copy of the book, held it in great regard.
His January 1901 review of Karl Pearson contains the following comment: “Leslie
Stephen’s book was far from uttering the last word upon ethics; but it is difﬁcult to
comprehend how anybody who has read it reﬂectively can continue to hold the mixed
doctrine that no action is to be encouraged for any other reason than that it either
tends to the stability of society or to general happiness” (CP 8.141). Herbert Spencer
had published in 1879 the ﬁrst part of his Principles of Ethics, under the title The
Data of Ethics (London: Williams & Norgate). The “others” Peirce alludes to might
include Samuel Alexander, whose Moral Order and Progress appeared in 1889.
242.12–13 in the present edition] The 1891 edition, also published the same year in
London by Williams & Norgate, is revised and enlarged from the ﬁrst London editions of volumes 1 (1857), 2 (1863), and 3 (1874), which had been through several
reprints both in the United States and in England.
242.13–14 the essays on . . . “Absolute Political Ethics.”] These are the ﬁfth and sixth
essays in the third volume of the collection. “The Ethics of Kant” ﬁrst appeared in
The Fortnightly Review 50 (1888): 142–56, and “Absolute Political Ethics” in The
Nineteenth Century 27 (Jan. 1890): 119–30.
242.17–18 In one of . . . a creed.”] Spencer’s quotation of Huxley occurs in the essay
“On the Factors of Organic Evolution,” Essays, 1:463. Huxley’s famous saying
comes from the penultimate paragraph of his 1885 address “The Darwin Memorial,” reprinted in Huxley’s Collected Essays (1893), 2:252.
242.22–23 One of the seven . . . origin of axioms.] The one of the seven texts that may
be said to “refer” to this discussion, in the sense that it appears to depend on it but
does not argue it, is “Absolute Political Ethics” (see Essays, 3:220–21). Spencer
discusses the origin of the three laws of motion in another text in the second volume
of the collection, “Replies to Criticisms,” especially pp. 269–73 and 279–88, and in
that text’s “Appendix A” (pp. 298–301; ﬁrst published in Nature, 16 April 1874).
243.9–11 certain methods . . . as the process goes on.] Peirce describes such a self-corrective method of mathematical computation in the opening pages of his fourth
Cambridge Conferences Lecture, “The First Rule of Logic” (21 February 1898).
See EP2:42–43.
243.15–16 The most interesting . . . Organic Evolution,”] Essays, 1:389–466; ﬁrst
published in The Nineteenth Century for April and May 1886, then as a small book,
The Factors of Organic Evolution (New York: D. Appleton & Co., 1887).
243.21–22 Spencer well says . . . Darwin ever was;] In Essays, 1:417, Spencer wrote
“Now-a-days most naturalists are more Darwinian than Mr. Darwin himself.”
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243.31–32 Spencer cites . . . verbal explanation.] Essays, 1:390.
243.32–33 Boyle’s attack upon the maxim] Robert Boyle attacked the doctrine that
nature abhors a vacuum in A Free Enquiry into the Vulgarly Received Notion of
Nature (London: printed by H. Clark for John Taylor, 1686).
244.2–5 But to suppose that blind matter . . . of a hypothesis.] In this regard, see
Peirce’s 1890 editorial “Herbert Spencer’s Philosophy” in W6:397–98.
244.6–7 Besides, the law of vis viva . . . process.] The law of vis viva, regarding which
see W6:450, ann.197.25, enunciates that the difference between the aggregate work
of the accelerating forces of a system and that of the retarding forces is equal to one
half the vis viva accumulated or lost in the system while the work is being done.
Leander Miller Hoskins (1860–1937), a mathematics and mechanics professor
from the University of Wisconsin (and then at Stanford from 1892 to 1925), questioned Peirce’s contention regarding the violation of the law of vis viva in the following letter to the editor of The Nation, 53 (22 October 1891): 313 (O 452,
published in CN 1:114–15):
SIR: In your review of Herbert Spencer’s Essays: Scientiﬁc, Political, and Speculative,
occurs the following sentence:
“Besides, the law of vis viva is plainly violated in the phenomena of growth, since this is
not a reversible process.”
The words “law of vis viva” seem from the context to be used as synonymous with “law
of the conservation of energy.” Does your reviewer really mean to assert that in the phenomena of growth we are presented with a plain violation of the law of the conservation of
energy? Such an assertion would be so astonishing that I cannot refrain from asking for further explanation.
L. M. HOSKINS. MADISON, WIS., October 12, 1891.

The Nation printed the following reply (P 453) underneath Hoskins’s letter (pp.
313–14, CN 1:115), which can be safely surmised to have been written by Peirce at
editor Wendell Phillips Garrison’s request.
It ought not to be necessary to remind a professor of mechanics in a reputable university
that the law of vis viva was familiar to mathematicians for much more than a century before
the law of the conservation of energy was heard of. The one is a principle of molar mechanics,
the other of general physics. The kinetical theory of matter, which is intimately associated with, but
is not involved in, the law of the conservation of energy, supposes that when the motions of molecules are taken account of, the law of vis viva is not violated in the action of viscosity, etc.,
where, considered as relating to molar motions, it is violated. As we referred to this, there is
little excuse for saying that our context seems to confuse the two propositions. But since our
correspondent is astonished at our saying that growth is an irreversible process, and therefore
plainly violates the law of vis viva, and since, as professor of mechanics, he is familiar with
the theorem that every action under a conservative system of forces is reversible, it appears
that he would say that growth (including reproduction and the evolution of new species) is a
reversible process in the sense in which the actions of viscosity, etc., are not reversible.
We said nothing about the law of the conservation of energy, which is the grandest discovery of science. Still, as a scientiﬁc generalization, it can only be a probable approximate
statement, open to future possible correction. In its application to the ordinary transformations of forces, it has been pretty exactly veriﬁed. But as to what takes place within organized
bodies, the positive evidence is unsatisfactory, and, in connection with the question of the
will, we cannot feel sure the principle holds good without assuming a partisan position which
would be unwise and unscientiﬁc. In an age when the axioms of geometry are put in doubt, it
would not be astonishing to hear any physical principle challenged; but we repeat that our
remark looked only to explaining the irreversibility of growth, in the same way in which inorganic irreversible processes are explained, by the application of probabilities and high numbers.—ED. NATION.
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A few weeks later, Garrison received a long response from Hoskins and apparently asked Peirce to acknowledge it and give it a further reply, published in the
Notes section of The Nation 53 (12 November 1891): 375 (P 455, also in CN
1:117).
Prof. Hoskins sends us a rejoinder on vis viva too long and irrelevant to print, nor is the
discussion, by its nature, exactly suited to our columns. Instead of showing how he could
maintain that growth is not an irreversible process in the sense in which the action of viscosity
is irreversible, he holds that an irreversible process does not violate the law of vis viva. But an
irreversible process is such that if the ﬁnal velocities have their signs reversed, the equations
of motion will not be satisﬁed by the movement of all the particles back over their previous
paths with the same (reversed) velocities. Now the equations will be so satisﬁed unless the
forces are changed by this reversal of the velocities—that is, unless they depend on the velocities. Further, if the accelerations depend on the velocities, it is easily shown that the vis viva
cannot always be the same in the same conﬁguration, and thus the equation of vis viva is violated. Therefore growth, so far as it is an irreversible process, violates this principle. It is true
that the kinetical theory explains not only irreversible processes (for which it was needed), but
also reversible ones (which is supererogatory). But our correspondent is surely mistaken in
saying that a similar apparent violation of the law of vis viva admits of any acceptable explanation not based on probabilities. Friction, viscosity, diffusion, conduction, in all states of
matter must be so explained.

244.19–21 Another interesting part . . . the circumambient element.] Essays, 1:431–58.
244.22–25 Mr. Clarence King’s suggestion . . . and ocean.] Peirce ﬁrst mentioned
King’s suggestion in sel. 23, “The Architecture of Theories”; see ann. 102.36.
244.26–27 In the essay, . . . gospel of work too far.] This essay has two parts: one is a
conversation that took place on 20 October 1882 (Essays, 3:471–80), and the other
is a speech delivered in New York on 9 November 1882 (pp. 480–87) followed by a
postscript (pp. 487–92). Spencer’s criticism of American overwork is the subject,
not of the conversation, but of the entire speech and postscript. He exclaimed, “In
brief, I may say that we have had somewhat too much of ‘the gospel of work.’ It is
time to preach the gospel of relaxation” (p. 486).

40. Abbot against Royce
245.3 Dr. Francis Ellingwood Abbot] On Abbot, see ann. 42.27–28 in sel. 11 and
WMS 27 (R 1635): 3 for Peirce’s impressions of him as a classmate. John Clendenning gave an account of the Royce–Abbot affair (also presented in the introduction
to the present volume) in The Life and Thought of Josiah Royce (Madison: University of Wisconsin Press, 1985, pp. 180–87; Nashville: Vanderbilt U.P., 1999, pp.
161–68). Other accounts are given by K. L. Ketner in CN 1:124–25, by J. L. Brent
in Charles S. Peirce: A Life (Indiana U.P., 1998), pp. 217–21, and by W. C. Peden in
The Philosopher of Free Religion (New York: Peter Lang, 1992), pp. 93–96.
245.3–4 makes substantially the following charges] Abbot ﬁrst laid out his charges in
a long reply that he sent on 21 January 1891 to the ofﬁce editor of the International
Journal of Ethics, S. Burns Weston. The reply was entitled “Dr. Royce’s ‘Professional Warning’,” and Royce’s own annotated copy of it (a copy probably sent to
him by the journal’s principal editor, Felix Adler) survives in the Harvard archives
(HUG 1101.55). After the journal declined in June 1891 to publish the reply
because Abbot would not yield to certain conciliatory accommodations, Abbot
wrote a forty-eight-page pamphlet, Professor Royce’s Libel: A Public Appeal for
Redress to the Corporation and Overseers of Harvard University, which he published (Boston: Geo. H. Ellis) and distributed in October 1891. It was by chancing
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on this pamphlet that Peirce became involved in the controversy, and it is from that
pamphlet that Peirce is here extracting Abbot’s more substantial charges. Several
months later, in February 1892, after Harvard declined to take any ofﬁcial action in
the matter, Abbot published a second pamphlet, entitled Is not Harvard Responsible for the Conduct of her Professors, as well as of her Students? A Public Remonstrance Addressed to the Board of Overseers of Harvard University (Boston: Geo.
H. Ellis, 1892), which the Board of Overseers received, but simply ignored, thus
ending the controversy.
245.4 Prof. Josiah Royce] Josiah Royce (1855–1916) was at the time Assistant Professor at Harvard, and his position had been coveted by Abbot. Five years earlier, following the publication of Abbot’s Scientiﬁc Theism, Royce had written a rather
critical review of it in Science (VII.166 [Apr. 1886] 335–38), which Abbot could
not have forgotten, if even forgiven. When Royce took a leave of absence from Harvard in 1888, Abbot became his substitute in the advanced course in the philosophy
of nature (Phil. 13) and gave a series of lectures that became the basis for his book
The Way Out of Agnosticism; or, The Philosophy of Free Religion. His course was
apparently not successful, and Abbot attributed the fact to the excess of philosophical nonsense Royce had inculcated into his students. Royce’s review, “Dr. Abbot’s
‘Way Out of Agnosticism’,” appeared in the ﬁrst number of the International Journal of Ethics (Oct. 1890: 98–113), a journal of which he was a founding editor in
charge of theoretical ethics.
245.5–6 (1) That . . . (2) That . . . reply.] Abbot cited four “speciﬁc wrongs” of which
he asked for redress at the very end of his ﬁrst pamphlet, pp. 47–48. In working out
the present letter, Peirce at ﬁrst selected the ﬁrst three accusations made by Abbot
against Royce (RL 385:2), then decided to reject the second one of them, which, in
Peirce’s words, was that “of abusing his position as Assistant Professor in Harvard
University in a way which does not seem to concern outsiders”; the gist of Abbot’s
second charge was that Royce had illegitimately suggested that Harvard University
was sustaining him in his attack against Abbot when Royce issued his “professional” warning. This was the chief source of Abbot’s anger and desire for vindication, but to everyone else it was a clear misinterpretation of Royce’s words, and as
such it became, in the form of Abbot’s confusion between “professional” and “professorial,” a chief argument in Harvard’s rejection of Abbot’s appeal.
245.6 That Prof. Royce used unfair means to stiﬂe Dr. Abbot’s reply.] These unfair
means were, in Abbot’s words, “ﬁrst, by excluding from the ‘International Journal
of Ethics’ my perfectly reasonable reply to what he himself confesses to have been
an ‘intentionally severe attack,’ and, secondly, by threatening me through his counsel with legal prosecution, if I publish it anywhere else or circulate it at all” (ﬁrst pamphlet, p. 48; section VII in the pamphlet describes these contentions at great length).
245.7 I propose . . . impartially] The Nation published on 19 November 1891 (vol. 53,
no. 1377, pp. 389–90; also in CN 1:118–20) a letter William James had written on
the ﬁfteenth and that Peirce saw on the seventeenth when he visited the journal’s
ofﬁce. In that letter James made it understood that Peirce’s professed neutrality was
giving an unfair impression of Royce. Peirce protested to James on the seventeenth
(letter in the William James Papers):
I am sorry you should see ﬁt to sneer at my impartiality. That is more of the sort of thing I
think reprehensible. I know the two men equally well. I was a classmate of Abbot’s, but saw
little of him, & his manners were always rather forbidding. I have been told Royce’s manners
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are also bad; but I never felt it. Royce is about the only person who ever paid me a compliment
in print. In the branch of philosophy which I have most studied, logic, I think on the whole better of Abbot, since things he sees that Royce does not are more rarely discerned. Yet his hard,
dualistic style of reasoning I have criticised; and Royce is quite free from that. Therefore, in
searching my consciousness, I cannot detect any more leaning to one side than to the other.

In a letter misdated 16 November 1891, but probably written on 18 November
(Harvard University Archives), James answered Peirce by explaining that what he
had in mind when he wrote his letter to the Nation
was simply the fact that Abbot’s pamphlet was all you had to go on, and that that hardly was
enough to qualify you as an “impartial” judge. Your animus was impartial enough I feel very
sure.

245.13 Prof. Royce accused Dr. Abbot of plagiarizing Hegel] Sections II and IV in
Abbot’s ﬁrst pamphlet discuss this matter in great detail. Abbot argued notably that
Royce’s accusation of plagiarism was not only unjust, but also an illicit attempt to
undermine Abbot’s realism by suggesting that it was essentially idealistic (Edmund
Montgomery had made this same objection to Abbot already in 1886), and that it
could even be perceived as having been “appropriated” and “borrowed” from the
idealist Hegel. This was completely absurd to Abbot, who then struggled to make
the issue of realism versus idealism a focal point of the controversy—much in the
spirit of Peirce’s own struggle in the nominalism versus realism debate. This commonality no doubt rooted Peirce’s sympathy for Abbot. When Peirce wrote to
Abbot on 3 November 1891 that he was willing to help him, he explained, “Your
views do not strike me as very novel, but they do seem to me very just. The statement that they have been borrowed from Hegel, if that statement has been made (I
have not seen Royce’s article) is the most false and ridiculous possible. I have long
had the opinion that Royce is one of the large tribe of philosophical blunderers”
(Abbot Papers, HUG 1101.10).
245.21–22 Did Prof. Royce . . . certainly did,] Royce’s warning took the following
form in his review, pp. 112–13:
I venture therefore to speak plainly, by way of a professional warning to the liberalminded public concerning Dr. Abbot’s philosophical pretensions. And my warning takes the
form of saying that if people are to think in this confused way, unconsciously borrowing from
a great speculator like Hegel, and then depriving the borrowed conception of the peculiar subtlety of statement that made it useful in its place,—and if we readers are for our part to accept
such scholasticism as is found in Dr. Abbot’s concluding sections as at all resembling philosophy,—then it were far better for the world that no reﬂective thinking whatever should be done.

William James, while strenuously defending Royce, admitted to Peirce, “Of
course, I agree that Royce’s phrase ‘professional warning’ sounded very pretentious” (postscript to James’s letter of 12 November 1891 to Peirce).
245.25–27 The next question . . . think otherwise?] Peirce deﬁned his point of view as
follows in a letter to William James (undated but c. 14 November 1891, William
James Papers, Harvard University Archives):
[W]hen a man has been a sincere student of a subject for many years he ought to be held
exempt from sweepingly contemptuous criticism, unless it be a case of undeniably ﬂagrant
incompetence. I consider that Abbot’s position in logic is very strong and original, and the
idea that his theory is derived from Hegel so extremely false as to be discreditable to Royce.
This, however, I abstain from saying in my letter. I consider criticism such as Royce’s, cruel,
wicked, and injurious in several ways to the cause of speculative study. But against Royce as a
philosopher I say nothing in my letter, though I really rank him no higher, certainly, than
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Abbot. His own theism is just as nugatory as Abbot’s; but that is a fault it shares with all the
greatest works of philosophers.
Abbot’s attitude toward the general results of science seems to me sensible, Royce’s puerile.
Abbot you say is almost insane. I have never praised his good judgment publicly or privately; but if he is in such a state of mind, all the more reason for gentle treatment. Let us
insist that sincere students shall treat one another with gentleness.

245.29 Kirchheiss] Peirce’s reference to the elusive German philosopher Kirchheiss is
an intriguing mystery. At the end of The Way Out of Agnosticism, pp. 78–79, Abbot
printed a collection of excerpts of “press notices of Scientiﬁc Theism” that included
comments by both Seth and Renouvier—clearly the basis for Peirce’s mention of
them—but no Kirchheiss. Writing to Peirce on 15 November 1891 in order to thank
him for his support, Abbot asked in a postscript (letter in the William James Papers
at Harvard), “Will you kindly give me the reference to Kirchheiss’s mention of my
work? I have not seen it.” Whether Peirce answered Abbot is not known, and
whether his error was accidental is open to speculation. Presumably, Abbot’s question made Peirce realize he had committed a blunder, though in a way that he found
amusing and, later on, even useful. Peirce indeed resurrected Kirchheiss on at least
two other occasions. In jotting down hasty notes for an unﬁnished c. 1893 lecture
on burlesque, Peirce began by announcing that his lecture “will furnish a strict logical analysis of burlesque, and lay the foundations for the metaphysics of the subject, in a manner which I think must be met by the advocates of the theory of
Kirchheis” (R 1564:2). As the subject of the lecture lent itself to a light treatment,
Peirce apparently intended to make use of the ﬁctitious Kirchheis(s), who came in
his mind to embody the characters of the German über-scholar, as a kind of amusing speculative benchmark for his talk. This reading is corroborated by a whimsical
bibliographical footnote that Peirce placed in the last chapter of “Minute Logic”
(R 434a: 104) in 1902. After quoting an extract of Plato’s Phædrus (245c–e),
Peirce claimed without a pause that the argument in it was known in Germany as
the “Kirchheis-Plato theory” and explained that “J. H. Kirchheis” was the author of
the two-volume Die thierische Sterbensbestimmungen physiologisch-ästhetisch
entwickelt, a work whose bewildering construction Peirce then detailed at some
length. Although J. H. Kirchheis(s)’s work plainly does not exist, the ﬁrst name initials support the conjecture that in creating the ﬁctional Kirchheiss Peirce may have
been inspired by the real-life Julius Hermann von Kirchmann (1802–1884), a proliﬁc German scholar and the founding editor of the Philosophische Bibliothek.
Peirce owned a copy of the ﬁrst volume of Kirchmann’s Die Philosophie des Wissens (Berlin: Springer, 1864; cited in WMS 92).
245.29 Renouvier] In 1887, Charles Renouvier published in his journal four articles
under the title “De quelques systèmes contemporains de haute philosophie spéculative,” the ﬁrst one of which was titled “Francis Abbot: Le panthéisme positiviste”
(La critique philosophique, n. s., vol. II, 1887, pp. 416–42). For his “press notices”
(see above), Abbot excerpted the ﬁrst sentence from Renouvier’s introduction to
the four articles, and the ﬁrst sentence of the article itself. Such a selection elicited
the following comment from James, writing to Peirce on 12 November 1891 (William James Papers, Harvard University Archives):
Renouvier wrote a long article about him, wholly unfavorable however, and ending with the
words “triste signe, en vérité, du délabrement moral de notre époque!” It shows little delicacy
in Abbot to quote in his own favor a vague introductory phrase from Renouvier in which his
book was lumped with Royce’s and a couple of others as so many original & profound
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attempts etc., which R. would review in as many successive articles, when the entire special
article about himself was damning.

245.29–30 Seth in England] James Seth (1860–1924), Scottish philosopher, successively professor of ethics and metaphysics at Brown, Cornell, and Edinburgh. The
excerpt Abbot quoted in the “press notices” came from pp. 410 and 412 of Seth’s
critical notice of Scientiﬁc Theism in Mind 11 (1886): 409–14.
245.30–31 I am not personally intimate with Dr. Abbot,] William Everett (1839–
1910), who like Abbot was a classmate of Peirce (see WMS 27 [R 1635]: 19) and
became a Unitarian minister, a schoolmaster, and a congressman, remarked about
this sentence in a 15 November 1891 letter to Abbot: “I suppose you have seen
Charlie Peirce’s article in the Nation. I don’t know why he says he is not intimately
acquainted with you; he used to be. I agree in general with his article” (Abbot
Papers, HUG 1101.10).
246.2–3 I recognize in him . . . original philosopher,] James could not understand
Peirce’s high opinion of Abbot and expressed his astonishment in his letter of 12
November 1891:
His philosophy surely must seem to you the scholastic rubbish which it seems to me and
which it seemed to Royce. Why not speak out one’s mind about such rubbish, especially when
paraded as the great American philosophy reared on the ruin of the Greek and the German
philosophies?

James reiterated this feeling in his misdated letter of 16 November 1891 to Peirce:
I have myself always thought that silence was the proper treatment of a bad book, in any line.
. . . Abbot’s books seem to me to fall under the treatment of silence—they seem to me incompetent in the extreme, and I can’t well understand how you can speak of them with such respect.

246.16–19 Did Prof. Royce accuse . . . his own brain.] Royce did not accuse Abbot of
plagiarism, but of ignorance of his historical relations to philosophy (Royce’s
review, pp. 106–107):
Dr. Abbot, who has all his life been working in an atmosphere where Hegelian ideas were
more or less infectious, has derived his whole theory of universals . . . from Hegelian sources,
and even now cannot suggest any better terminology than Hegel’s for an important portion of
the doctrine. Yet in the volume before us we ﬁnd all this pretentious speech of an “American”
theory, and discover our author wholly unaware that he is sinning against the most obvious
demands of literary property-rights.

After James showed Royce Peirce’s letter of 17 November, Royce wrote a quite
lengthy letter to the latter (the ﬁrst twenty-eight pages survive), in which he
explained himself as fully as he could; the following is a short extract (RL 385:14,
13, and 15; 18 November 1891):
But last of all comes the question of historical fact as to all this. My own opinion, now, is,
that . . . the new theory appears with entire obviousness to be “a maimed version of Hegel’s
theory,” as you paraphrase my view—“Hegel with the subtlety left out,” as I myself put it.
Now Hegel stands at the culmination of the whole historical process which my author so
strenuously condemns. And yet the connection in question seems to me absolutely demonstrable. Hegel’s patent as to the theory of the Organic Universal ought to be recognized by
everyone who deals with this branch of the subject. . . . No idea is more characteristically
Hegelian. . . . If I am right as to the facts, must I not . . . ﬁnd this “unconscious borrowing” a
very important blunder, . . . a blunder that throws a very deep shadow over all this portion of
Abbot’s doctrine? This portion of the doctrine being about all of the system that the present
book and the “Scientiﬁc Theism” propound, I judge accordingly.
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246.20–22 But, says Dr. Abbot, . . . identical.] Abbot pointed out in his ﬁrst pamphlet,
p. 5 (see also pp. 6–7), that his book “had taken the utmost pains (pages 16–39,
especially page 39) to distinguish ‘realism’ from ‘idealism’.” Abbot then added, p.
15 in the pamphlet, this formal denial:
I deny that I “borrowed” my realistic theory of universals from the idealist, Hegel,
whether consciously or unconsciously. The charge is unspeakably silly. Realism and idealism
contradict each other more absolutely than protectionism and free-trade.

246.26 The ex-parte evidence] This is Abbot’s one-sided and detailed account of
events in section VII of his ﬁrst pamphlet, pp. 31–47. James in his 15 November
1891 letter to the Nation (published on the nineteenth), James and Royce in their
respective letters of 18 November 1891 to Peirce, and Royce’s counsel Joseph B.
Warner in his 20 November letter to the Nation (see below), sought to tell the other
side of the story.
246.30–31 Dr. Adler . . . department of ethics.] Felix Adler (1851–1933), Germanborn Jewish-American philosopher and social reformer, founder of the New York
Society for Ethical Culture and of the Ethical Culture movement, professor of
social and political ethics at Columbia University (1907–1933).
246.32 through a lawyer, . . . legal proceedings] The lawyer was Joseph Bangs Warner
(1848–1923). While studying at Harvard, he attended Peirce’s 1869–70 lectures on
British logicians and read with him Kant’s Critique of Pure Reason; later, he also
attended meetings of the Cambridge Metaphysical Club. Royce solicited Warner in
his capacity as a member of the Overseers’ Committee of Visitors to the Philosophical Department at Harvard. Warner’s own relation of the Abbot affair appeared
under the title “The Suppression of Dr. Abbot’s Reply” in the Nation (vol. 53, no.
1378 [26 November 1891]: 408; also in CN 1: 120–22). Abbot’s reply of 28
November 1891, “Mr. Warner’s ‘Evidence in Full’ Completed,” appeared in the
Nation on 3 December (vol. 53, no. 1379, p. 426; also CN 1: 125–27).
246.41–247.1 he ends . . . and asks none!] The concluding sentence of Royce’s review
(p. 113) was “In brief, in estimating these matters of the accuracy and fruitfulness
of our reﬂective thought, we must show no mercy,—as we ask none.” In his 18
November 1891 letter to Peirce (RL 385:9–12), Royce explained this sentence as
follows:
I said the words about giving and asking no mercy. I said them with explicit reference not
to the treatment of any man’s character, feelings, inner life, general reputation, means of livelihood, or the like, but to the public judgment of his methods of treating questions of the most
signiﬁcant and objective truth. I referred in the same context to Aristotle’s so often quoted word
about truth as the “greater friend than Plato.” I said that, esteem a man as we may,—and I did
heartily esteem Abbot,—we have to show no mercy to his work when his undertaking is of the
most signiﬁcant, when the demands upon his skill are of the most marked, and when the workmanship seems to us of low grade. I supposed all this a commonplace maxim of scholarship.
. . . That was what my “no mercy,” in its context, with the reference to the “greater friend”
phrase, and to the questions of fundamental signiﬁcance as the topics about which no mercy is
to be shown—that I say, is what is meant. May the Lord do so to me and more likewise if ever
I desire the truth to be anything but merciless to my errors in philosophy, or my critics to do
less than to say of me what they believe to be the truth concerning my philosophic work.

41. Chambers’s Pictorial Astronomy
248.1–2 George F. Chambers] George Frederick Chambers (1841–1915), British
astronomer and barrister. Chambers authored several books on law, the relation
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between church and state, meteorology, and astronomy. The latter include a threevolume Handbook of Descriptive and Practical Astronomy, 4th ed. (Oxford: Clarendon Press, 1889), of which Peirce owned a copy and heavily annotated the third
volume.
248.4–5 Herschel, Secchi, Newcomb, Langley, Young, Lockyer, Ball.] The ﬁrst is
likely to be John F. W. Herschel (1792–1871), whose Outline of Astronomy
remained in print for a long time. The others are Pietro Angelo Secchi (1818–
1878), Simon Newcomb (1835–1909), Samuel P. Langley (1834–1906), Charles
Augustus Young (1834–1908), Sir Joseph Norman Lockyer (1836–1920), and Robert S. Ball (1840–1913).
248.16–249.2 In calculating . . . assert his third law.] Pictorial Astronomy, pp. 10–11.
Apart from the numerals in parentheses that are Peirce’s own, there are eleven variations between the quotation and the original text. In the original, the initial letter of
the words “earth” (one occurrence), “sun” (four occurrences), and “third law” (the
last two words) is capitalized; in the second sentence, the ﬁrst clause ending with
“circular” and a comma is followed by another clause, “that it must be some other
closed curve,”; there is no comma after “Kepler” in the ﬁfth sentence nor after
“research” in the last sentence; and “twenty-seven” in the last sentence reads “27.”
249.3 Kepler did not set out] In sel. 49 of this volume, Peirce gives his own sketch of
Kepler’s life and contributions to astronomy.
250.6–10 His [Ptolemy’s] great . . . the year.] Pictorial Astronomy, p. 227. There are
four variations between the quotation and the original text. In the original, the initial letter of “suvntaxi~” and “earth” is capitalized; “The Almagest” is italicized;
and “labors” reads “labours.”
250.11 Even the title is wrongly given,] Peirce was intimately familiar with Ptolemy’s
Maqhmatikhv Suvntaxi~, as it was originally titled (it then became the Megavlh Suvntaxi~ th`~ ΔAstronomiva~, then the Mevgisth Suvntaxi~, before the Arabs translated it
into al-Magisti, or Almagest). In 1878, Peirce published in the second chapter of his
Photometric Researches, pp. 36–47 (not included in W3), a comparison of eight
manuscripts of the Almagest. See also R 1304 (c. 1889.23), “Analysis of the
Almagest,” and CD 4828.

42. Lesson in Necessary Reasoning
251.3 whether the other side . . . blue or not,] There is one sheet in the manuscript of
this text, the one that opens with the paragraph beginning “The rules for using the
sign R are so difﬁcult,” that is actually made of light blue wove paper (R 1573:98)
identical to the paper used for sel. 36, “Methods of Investigating the Constant of
Space,” and a few other 1891 documents.
251.13 Reasoning is of two kinds, necessary and probable.] In his 1883 “Theory of
Probable Inference” (W4:420), Peirce distinguished necessary from probable
inference and divided the latter into the deductive (statistical) and the ampliative
kind, the latter consisting of induction and hypothesis. But later Peirce realized that
this was erroneous, in part because “probability proper had nothing to do with the
validity of Abduction” (CP 2.102, 1902), and he thus argued that there were three
fundamental kinds of reasoning: deduction, induction, and abduction (see CP 1.65,
1898, for instance). In the ﬁrst Cambridge Conferences Lecture of 1898, Peirce distinguished between necessary reasoning, reasoning depending upon probabilities,
and reasoning that appeals to instinct, or il lume naturale (EP2:32).
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252.13–14 Old Probabilities] A nickname (variant: “Old Probs”) that began to be
attributed in 1869 to Cleveland Abbe (1838–1916), America’s ﬁrst and most
renowned weather forecaster. Abbe worked during the Civil War for the U.S. Coast
Survey, helped establish a national weather warning service under the Signal Corps
of the Army, and founded the National Weather Bureau. The nickname was also
humorously attributed to the Chief Signal Ofﬁcer of the U.S. Signal Service
Bureau, as well as to the U.S. Weather Bureau itself. Mark Twain famously referred
to “Old Probabilities” in his December 1876 “Speech on the Weather,” and American humorist Josh Billings (Henry Wheeler Shaw’s pen name) published in 1879 a
book titled Old Probability: perhaps rain—perhaps not.
252.24–25 We have to consider . . . conclusion from it.] This sentence opens a section
in which Peirce strives to teach his student the distinction between what is nowadays called material implication and strict implication. In this connection, see
W5:330–32, 334, and 341, where Peirce distinguishes what he calls material consequence from logical consequence (see also earlier texts, such as W4:170).
255.6–7 The rules for using the sign R . . . entirely.] See selections 32–35 for Peirce’s
then latest work on these rules (see also W6:361–78). Apparently, Peirce’s preparation work for the correspondence course made him realize a certain inconvenience
in using the claw notation. In the fall of 1886 he had made the following comment
regarding the claw (W6:6):
But although the use of this sign does simplify some cases, and I have been one of its principal
advocates, and it is certainly useful for a learner, yet it makes a good deal of difﬁculty in complicated problems. The best way for a beginner to do is to use this sign ﬁrst, to write down the
relations of antecedent and consequent, and afterwards to replace it by , at the same time
negativing the antecedent.

255.31–256.13 Prove from the above . . . distribution formulae.] Peirce is here assigning to the student a full proof of the distribution principle, on a basis quite similar to
that he had presented in his 1880 “On the Algebra of Logic” (W4:183–84), where
he represented that the cases of the distributive principles could “easily” be proved,
though the proof was “too tedious to give”—this proof actually caused a great deal
of difﬁculty in the history of logic. See Nathan Houser’s doctoral dissertation on
this subject, “Peirce’s Algebra of Logic and the Law of Distribution” (Waterloo,
Ontario: University of Waterloo, 1985).
256.19  uwy  vxz] After the equal sign Peirce provided only the two terms containing three letters. The equation requires three additional terms of four letters
each for its completion:  uvxy  uwxz  vwyz.
256.23  suwy  tvxz] Peirce provided only the two terms with four letters. The
equation requires eight additional terms of ﬁve letters each for its completion:
 stvwy  stvxy  suvxy  suvxz  suwxz  tuwxz  tuwyz  tvwyz. Note that in
the margin of one of the purple copies of this text, Peirce wrote the word “wrong”
in black ink on the left side of this equation. One may notice that the eight terms
between parentheses on the left side can be said to stand for the eight angles of an
octagon. Now, on that same purple copy, Peirce also indicated that the last equation
on that page, which corresponds with the fourth equation after the present one, represented the “8 corners of a cube but wrong.” Indeed, both equations were yielding
the identical answer suwy  tvxz, and this must have suggested to Peirce that something that would help discriminate both equations (such as additional terms on the
right side) was missing.
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256.32  suwy  tvxz] This is the equation Peirce marked “8 corners of a cube but
wrong”; see ann. 256.23. Here, too, Peirce provided only the two terms with four
letters. The equation requires four additional terms of six letters each for its completion:  stuxyz  stvwyz  suvwxz  tuvwxy.
256.35  sz  ty  ux  vw] The right side of this equation requires eight additional
terms of three letters each for its completion:
 suw  suy  swy  tvx  tvz  txz  uwy  vxz.
257.7  ux  vy  wz] The right side of this equation requires two additional terms
of three letters each for its completion:  uwy  vxz.
257.15  bdeghjlmoprs] This ﬁfth term of twelve letters ought to be followed by 280
terms of thirteen letters and 10 terms of fourteen letters each.

43. Great Men of History
258c1.9 849–941.] Alfred the Great died on 26 October 899; it was his grandson, King
Athelstan, who died in 941.
258c1.13 B.C. 250.] Dates commonly attributed to Apollonius are c. 262–c. 190 B.C.
258c1.15 1224] Thomas Aquinas was born either late in 1224 or early in 1225.
258c1.19 1492–1557.] Most sources agree that Pietro Aretino died in 1556.
258c2.1 296–376.] St. Athanasius was born most likely between 296 and 298, and died
on 2 May 373.
258c2.3 434–453.] These are the years of Attila’s reign. He was born c. 406 and
became king of the Huns in 433 or 434.
258c2.15 1214–1292.] These are approximate years; Roger Bacon may have died in
1294.
258c2.21 1549–1619.] Johan van Olden Barneveldt was born in 1547.
258c2.26 1117–1170.] Thomas à Becket was probably born in 1118.
260c1.11 1684–1753.] Berkeley was born in 1685, not 1684—an error attributable to
Joseph Stock’s 1776 Account of the Life of George Berkeley.
260c1.13 1091–1153.] Bernard of Clairvaux was born c. 1090.
260c1.15 1656–1705.] Jacob Bernoulli was born on 27 December 1654.
260c1.23 1813–] Bismarck died in 1898.
260c1.35 1626–1691.] Robert Boyle was born on 25 January 1627.
260c1.39 1812–1890.] Robert Browning died on 12 December 1889.
260c1.41 1550–1600.] Bruno was more probably born in 1548.
260c1.43 B.C. 607–542.] With these dates Peirce seems to lean toward one tradition,
according to which the Buddha lived from c. 624 to c. 544 B.C.; many Western
scholars think he lived from c. 563 to c. 483 B.C.
260c2.7 1601–1687.] Pedro Calderón de la Barca was born on 17 January 1600.
260c2.11 1517–1579.] Luís Vaz de Camões’s dates are uncertain: he was born in 1517,
1524, or 1525, and died in 1579 or 1580.
260c2.17 1725–1803.] Giacomo Casanova died on 4 June 1798; it was the painter
Francesco Casanova who died in 1803.
260c2.23 1809–1861.] Count Camillo Benso di Cavour was born on 8 October 1810.
260c2.25 1507–1570.] Benvenuto Cellini was born on 3 November 1500 and died on
13 February 1571.
260c2.33 694–741.] Some sources indicate that Charles Martel was born on 23 August
676. Others indicate c. 688 or c. 690.
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260c2.43 1328–1400.] Chaucer was more probably born in the early 1340s, and his
year of death remains disputed.
261c1.7 1026–1099.] It is generally agreed that Rodrigo Díaz de Vivar (El Cid) was
born c. 1043.
261c1.15 1446–1506.] Scholars today agree that Christopher Columbus was born in
1451.
261c1.16 1795–1857.] Auguste Comte was born on 17 January 1798.
261c1.26 1485–1554.] Hernando Cortez died on 2 December 1547.
261c1.29 1560–1583.] These are approximate years; James Crichton may have died in
1582.
261c1.34 B.C. 559–529.] These are the years of Cyrus the Great’s reign. He was born
between 600 and 580 B.C.
261c1.42 B.C. 1074–1001.] These are the years found for instance in E. Cobham
Brewer’s 1894 Dictionary of Phrase and Fable. They are highly speculative, and
the scholarship is divided on the actual dates.
261c2.3 B.C. 460–357.] These are approximate years; another common estimate of the
year of death is c. 370.
261c2.17 1631–1701.] Dryden died on 12 May 1700.
261c2.33 B.C. 323–283.] These are the years of the reign of Ptolemy I, who founded
the library of Alexandria where Euclid worked. Euclid’s dates are uncertain, maybe
c. 330–c. 275 B.C.
261c2.37 B.C. 480–407.] Another common approximation for Euripides is c. 484–c. 406.
261c2.39 1794–1867.] Michael Faraday was born on 22 September 1791.
262c1.11 131–200] These are approximate dates. Alternatives are c. 129 to c. 199 or c.
216.
262c1.17 1716–1779.] David Garrick was born on 19 February 1717.
262c1.19 1804–1879.] William Lloyd Garrison was born in 1805.
262c1.23 1540–1603.] Evidence was found after Peirce’s time that William Gilbert
was born on 24 May 1544.
l
262c1.31 [Gen Gordon]] Among several noteworthy General Gordons, there is little
doubt that it was General Charles George Gordon (“Chinese Gordon,” 1833–1885)
Peirce had in mind.
262c1.40 1684–1759.] Georg Friedrich Händel was born on 23 February 1685.
262c2.23 B.C. 484–406.] Herodotus more probably died between 430 and 420 B.C.
262c2.27 B.C. 160.] Current date estimates for Hipparchus are c. 190–c. 120 B.C. with a
ﬂoruit between 146 and 127 B.C.
262c2.29 B.C. 460.] Common dates for Hippocrates are c. 460–c. 377.
262c2.33 B.C. 960.] Homer is nowadays thought to have lived more probably in the
eighth than in the tenth century B.C.
262c2.39 1750–1830.] François Huber died on 22 December 1831.
263c1.9 B.C. 700.] Isaiah’s ministry lasted from c. 740 to c. 700 B.C.
263c1.34 1505–1572.] John Knox’s year of birth is not certain; it might also be c.
1513.
263c2.7 B.C. 480.] This is the year of Leonidas’s death; when he was born is not
known.
263c2.33 1448–1492.] Lorenzo de Medici was born on 1 January 1449.
263c2.39 1474–1564.] Michelangelo was born on 6 March 1475.
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264c1.19 B.C. 1571–1451.] These are the dates found for instance on the statue of
Moses in the Chamber of the U.S. House of Representatives. Old Testament scholars remain deeply divided about the time Moses might have lived, many favoring a
thirteenth century B.C. estimate.
264c1.34 1616–1706.] Ninon de l’Enclos’s dates are uncertain. Some sources claim
she was born on 10 November 1620 and died on 17 October 1705, and others have
her born in 1615.
264c1.35 1280–1347.] These dates are approximate. Ockham was probably born
between 1285 and 1290, and died in 1347, 1349, or 1350, according to different
speculative sources.
264c2.8 1822–] Pasteur died in 1895.
264c2.10 –64.] St. Paul died in c. 67.
264c2.12 B.C. 499–429.] Pericles was born c. 495.
264c2.20 B.C. 498–432.] These years are approximate. Another more common estimate is c. 490–c. 430 B.C.
264c2.24 B.C. 522–422] While most sources agree on the year of birth (the only variant
being 518), the year of death is estimated anywhere between 446 and 432 B.C., very
rarely 422 B.C.
264c2.28 B.C. 429–347.] In R 690:120 (fall 1901), an essay on the logic of drawing
history from ancient documents, Peirce hypothesized that Plato was born in late
June 428 B.C.
264c2.30 B.C. 364.] This is a ﬂoruit date derived from Pliny the Elder’s commentary on
Praxiteles’ work.
264c2.36 B.C. 569–470.] These approximate years are commonly found in the literature.
In R 690:167 (fall 1901) Peirce hypothesized that Pythagoras was born in 571 B.C.
264c2.38 1495–1553.] It is generally supposed that Rabelais was born either c. 1483
or c. 1494.
265c1.5 1608–1669] Rembrandt was born on 15 July 1606.
265c1.23 1184–1292.] SaaJdi’s year of birth remains highly speculative (late twelfth or
early thirteenth century).
265c1.25 1137–1192.] Saladin died on 4 March 1193.
265c1.39 1265–1308.] Duns Scotus was born between 23 December 1265 and 17
March 1266.
265c2.13 B.C. 1033–975.] Found in several sources, these dates are highly speculative,
as was the case with King David.
265c2.21 1841–] Sir Henry Morton Stanley died in 1904.
265c2.38 1809–] Tennyson died in 1892.
265c2.42 B.C. 514–449.] More recent scholarship gives the approximate dates c. 524–
c. 460 B.C.
266c1.7 16th Century.] Born in 1518, Tintoretto died on 31 May 1594.
266c1.9 1477–1576.] Titian was born in 1477 by his own account, but modern scholars prefer to advance the date to c. 1487–1490.
266c1.23 1775–1850.] François Eugène Vidocq died on 11 May 1857.
266c2.11 1324–1387.] John Wyclif died on 31 December 1384.
266c2.25 B.C. 500.] Zeno of Elea is thought to have lived between c. 495/488 and c.
430/425 B.C.
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266c2.29 Zoroaster.] Peirce provided no dates for Zoroaster, who is often said to have
lived between c. 628 and c. 551 B.C.; there is no agreement, however, even about
what century he might have lived in.

44. The Comtist Calendar
267.3 Frederic Harrison] Frederic Harrison (1831–1923), English writer and philosopher who became a leading ﬁgure in English positivist circles.
267.8–9 Washed-out accounts of Washington and Franklin] This is an allusion to the
work of American historian Jared Sparks (see related ann. 199.8 under sel. 30,
“Evolutionary Love”).
267.15–16 Auguste Comte’s calendar] Auguste Comte (1798–1857) ﬁrst published
his Calendrier positiviste in 1849. It was intended to replace the Gregorian calendar in the Great Western Republic Comte envisioned as a necessary phase of the
development of his Cult of Humanity.
267.17–18 A list of Worthies which excludes Napoleon] In the ﬁrst 1849 edition of
Comte’s Calendrier positiviste, Bonaparte’s name could be found, p. 35, not
among the Worthies, but among the three main “retrogradators” (along with
Emperor Julian and Philip II of Spain) whose solemn reprobation was to be celebrated in a “fête des réprouvés” on the 366th day of the ﬁrst four leap years, after
which this day, in the “abstract cult,” became the Day of Good Women.
267.18–19 Haroun-al-Raschid,] Haroun-al-Raschid (763/766–809), ﬁfth caliph and
nominal leader of military expeditions against the Byzantine Empire, was absent in
the ﬁrst edition (1849) of the Calendrier, but is found in the 1891 edition (month of
Moses, 27th day), which Harrison took as the basis for his book.
267.23–25 arranged in thirteen equal divisions, . . . in every case] Comte’s calendar
was divided into thirteen months of four weeks of seven days (totaling 364 days).
To each month was assigned one of thirteen greatest men, each a ﬁgurehead for a
chronological aspect of history (e.g., Moses for “initial theocracy,” represented
throughout the month of January; Homer for ancient poetry, represented throughout February; Aristotle for ancient philosophy, represented throughout March, etc.,
up to Bichat, for modern science, represented throughout the ﬁnal month). To each
Sunday was assigned a man of the second rank. To each of the other days of the
week was assigned a man, sometimes a woman, of the third rank. Quite a few days
(141 in the ﬁrst edition, 181 later) were also assigned the name of a second person
who belonged to the fourth rank. The 365th day was the Day of All the Dead.
268.3–5 Moses, . . . Bichat.] Of these, all but Gutenberg are listed in Peirce’s “Great
Men of History” (previous selection).
268.11 Menu] ‘Abd Allah Menou, arabic name of Jacques-François de Baron (1750–
1810), French general converted to Islam, who became a tribune of the French
republic, and later governor general in Tuscany and Venice.
268.22–23 Godfrey de Bouillon goes in as a stanch Catholic.] As protector of the Holy
Sepulchre and a leader of the First Crusade, Godfrey was of course a Catholic, but,
contrary to what Peirce implies, Comte did not list him in the month of St. Paul
devoted to Catholicism, but in the following month of Charlemagne, devoted to the
feudal civilization, where Godfrey is celebrated on the second “Sunday.”
269.14 One of his theorems is still under investigation.] This is Fermat’s famous last
n
n
n
theorem which states that the equation x  y  z , where x, y, and z are positive
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integers, has no solution if n is an integer greater than 2. This theorem was only
proven in 1994 by Andrew Wiles.
269.16–18 Jacob Steiner, . . . greatest of all geometers] Peirce later said the same
about Carl Friedrich Gauss.
269.31–32 a sinecure . . . resigned to him,] Isaac Barrow (1630–1677), Lucasian professor of mathematics, resigned the chair in 1669 to devote himself to divinity, and
recommended that his pupil Newton succeed him.
269.36–38 The annual dues of the Royal Society . . . membership;] This was reported
by Augustus De Morgan in his obituary of W. R. Hamilton, in Gentleman’s Magazine and Historical Review, n.s., 1 (1866): 128–34.
269.38 Newton had been excused from their payment.] Newton appears to have been
excused or to have asked to be excused from such payment in perhaps two occasions, in 1673 and 1675, but this was exceptional.
269.39–40 Aristotle himself . . . for Alexander.] Peirce explained this opinion at
greater length in the cover letter accompanying this book notice to W. P. Garrison
(RL 484, sheet dated 10 January 1892):
In the enclosed notice of the Calendar of Great Men, I have expressed the belief, that is
my word, that Aristotle without Alexander would scarcely have been heard of. This is not an
entirely gratuitous opinion. In the ﬁrst place, that Alexander was very generous to Aristotle is
quite beyond doubt. That Aristotle was extravagant & early spent nearly all his father left him
is stated on good authority & is conﬁrmed by his going to live on Hermeias. He could not have
saved much on the downfall of that tyrant, it was too sudden. Therefore, he was probably at
ﬁrst dependent upon the aid of Phillip and Alexander. He spent vast amounts, we know, on
books and other things necessary to his studies. He must have worked very calmly and with an
easy mind to have produced such vast works which were never published at all. There is no
reason to suppose his school was very proﬁtable. Without Alexander’s vast aid he would have
done much less, very much less; and he just escaped oblivion as it was.

270.16–19 Palissy the Potter . . . the world’s uses.] Regarding the attribution of this opinion to Palissy, see the ann. 38.13–15 under sel. 10, the review of Fraser’s Locke.
270.33 Grand Être] Comte’s positivist religion saw Humanity, or Grand Être, as the
noblest being that could be known as it combined both the dead and the living, the
dead governing the living.
270.37–38 Loose and incorrect statements . . . instances of them.] Peirce gave ﬁve
instances of such incorrect statements in the draft (R 1373:7–8).
270n.1–3 “Ad observationes . . . constat.”] “In truth, my observations suffer from
diminished vision; I am unhandy with mechanical devices; I am fussy and choleric
in the conduct of domestic and political business; prolonged sitting (especially well
past the regular time for meals) is physically unbearable, even when my health is
steady.” Compare with Peirce’s own translation in the fourth from last paragraph of
sel. 49, “Keppler” (p. 290). Peirce’s source for this text (presumably a letter from
Kepler to Tycho Brahé) has not been identiﬁed.

45. Non-Euclidean Geometry
271.3 George Bruce Halsted] George Bruce Halsted (1853–1922), American mathematician and J. J. Sylvester’s ﬁrst graduate student at Johns Hopkins University.
Halsted had been very impressed by Peirce’s “Illustrations of the Logic of Science”
papers when they appeared in the late 1870s, and would have taught them at Hopkins had Sylvester not expressed reservations.
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271.6 Lobachevski’s little book] Nikolai Ivanovich Lobachevsky’s Geometrische
Untersuchungen zur Theorie der Parallellinien appeared in 1840 (Berlin: G.
Fincke). Halsted’s translation ﬁrst appeared on 15 January 1891 in the short-lived
journal Scientiæ Baccalaureus: A Quarterly of Scientiﬁc Research (Rolla, Missouri) vol. 1, no. 3, before resurfacing in May 1891 in the “Bulletin of the University of Texas” series published by the University of Texas at Austin.
271.11–12 The book has been published . . . was set before 1830;] Whether or not
Lobachevsky gave his ﬁrst account of non-Euclidean geometry during a February
1826 lecture at the University of Kasan is disputed by historians. The essay was
probably devoted to the analysis of the theorem on parallels, but it may have been
either a tentative proof of Euclid’s ﬁfth postulate on parallel lines or an early version of the non-Euclidean geometry. Lobachevsky is said at any rate to have ﬁrst
published his non-Euclidean geometry in “On the Principles of Geometry,” a
monograph that was serialized in three issues of the Kazanskii Vestnik in 1829 and
1830, no copies of which seem to be extant.
271.24 the declarations of Plato] See Republic 510c–511c and 526c–527b.
272.16–17 (or eleventh axiom, in incorrect editions)] One of these “incorrect” editions
is that of Playfair referred to below.
272.17 begs the question] In “The Elements of Non Euclidean Geometry” (document
1891.26—see the current selection’s headnote for explanation), Peirce explains
that the petitio principii in the ﬁfth postulate lies in assuming what needs demonstration, that the sum of the three angles of a triangle is at least as great as two right
angles (R 120: 5 & 6).
But this, I say, begs the question; for whoever supposes the sum of the three angles of any
triangle to be less than two right angles will naturally suppose that this is true of all triangles;
and indeed it can readily be shown that what is true of one is true of all in this respect. Such a
person will therefore suppose that on a given base there will be a maximum value, less than
two right angles, which the sum of two angles of a triangle cannot exceed; and this is the precise denial of Euclid’s premise (R 120: 5).

The non-Euclidean geometer postulating that the sum of the three angles is less
than two right angles would per force assume that the sum of the two base angles
could not exceed a certain maximum value less than 180 , a maximum value that on
the contrary the ﬁfth postulate assumes can be exceeded by a larger amount under
180 . The advent of hyperbolic geometry thus made it plain that Euclid had begged
the question.
272.22 the efforts of Legendre] French mathematician Adrien Marie Legendre (1752–
1833) sought to turn the ﬁfth postulate into a theorem. See especially his
“Réﬂexions sur différentes manières de démontrer la théorie des parallèles ou le
théorème sur la somme des trois angles du triangle” in Mémoires de l’Académie des
sciences, 2nd series, 12 (1833): 367–410, and his Éléments de géométrie, avec des
notes, (Paris: Firmin Didot, 1794).
272.25–26 that of Playfair . . . or both.] Scottish mathematician and geologist John
Playfair (1748–1819) proposed alternative formulations of Euclid’s parallel postulate that he borrowed from Proclus (A.D. 411–485). Peirce’s rendition differs somewhat from how Playfair stated the “eleventh axiom,” not in the ﬁrst 1795 edition,
but in later editions of his Elements of Geometry: containing the ﬁrst six books of
Euclid, where it reads “Two straight lines which intersect one another, cannot be
both parallel to the same straight line” (New York: W. E. Dean, 1839, p. 11). Peirce
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gave another rendition of it in R 122:22: “of two intersecting straight lines one or
other must cut every third straight line in the same plane.” None of these formulations correspond to what is known as “Playfair’s axiom” (inherited from Proclus),
that “through any point there is only one straight line parallel to a straight line not
containing that point.” Playfair himself did not couch it in such terms (Legendre
actually did so in 1794, in a corollary stated in his Éléments de géométrie, p. 22),
though his 1795 formulation of the eleventh axiom is equivalent: “Two straight
lines cannot be drawn through the same point, parallel to the same straight line,
without coinciding with one another.”
272.33 not till 1854 that Riemann] See ann. 34.78.
273.37–38 Prof. Halsted’s translation . . . fourth edition)] The headnote in the apparatus explains this parenthetical clause.
273.38–39 his useful bibliography] This is Halsted’s “Bibliography of Hyperspace
and Non-Euclidean Geometry,” American Journal of Mathematics 1 (1878): 261–
76, 384–85; 2 (1879): 65–70.
273.40 a more copious appendix.] Halsted’s two-page “Translator’s Appendix” was
limited to a brief discussion of the impact of Riemann’s 1854 inaugural lecture.
274.2 A new synthetic exposition is much needed,] Peirce, in an undated draft of a
reply (RL 181:6–7) to a Halsted letter of 15 January 1892, gave some preliminary
ideas for a projective basis for hyperbolic geometry.

46. Sciences in Order of Generality
275.(title) Order] The order differs only slightly from the arrangement according to the
“degree of specialization” Peirce provided for the encyclopedic section of the entry
“science” in CD 5397 (published in early 1891). The two main differences are, ﬁrst,
that Peirce has inserted “physics of the ether” between chemistry and biology, and
second, that what was called in CD “Sciences of organizations of organisms,”
embracing physiology and sociology, has been replaced by sociology alone.
275.2 Mathematics] In R 1337, a manuscript that could be viewed as a commentary on
the present classiﬁcation (it is actually one of the preliminary drafts of the ﬁrst
Lowell lecture on the history of science), Peirce wrote the following (ISP 5–6):
The widest branch of science of all is Mathematics, for this does not even restrict its interest to things that are real or possible. Indeed, the mathematician as such does not care whether
there can be such things as he is considering or not. . . . We may deﬁne mathematics as the
study of ideal constructions, be these geometrical or algebraical. For algebraical formulae are
images or constructions. Mathematics is either pure or applied. In pure mathematics the constructions studied are selected as being interesting in themselves. In applied mathematics the
constructions studied are selected as resembling more or less objects of experience. Pure
mathematics is analytical or synthetical, according as algebraical or geometrical methods predominate. Applied mathematics is to be divided in the same way as the non-mathematical sciences are divided.

The CD deﬁnition had indeed divided applied mathematics into mathematical philosophy (probabilities), mathematical physics (analytical mechanics), and mathematical psychics (political economy; Mathematical Psychics is the title of a book
Francis Ysidro Edgeworth published in 1881).
275.5 Philosophy] In R 1337:6, Peirce explained:
Here facts are considered, but only in their most general characteristics. It has two
branches: ﬁrst, logic, the study of the most general intellectual relations; second, metaphysics,
the study of the most general real characters of things.
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275.8 Nomology] CD 5397: “the science of the most general laws or uniformities.”
275.12 Chemistry] In R 1337: 6–7, Peirce advanced the following explanation, which
is somewhat puzzling since he had seen a connection between valency analysis and
the logic of relations as early as 1882 (W4: lvi and 391–93).
The fourth order of science is the study of kinds of matter, chemistry, including the determination of physical constants. The ordinary conception of chemistry is somewhat different
since the line usually drawn between the domains of physics and chemistry is settled by the
consideration of what work is more conveniently done in the physical and what in the chemical laboratory. But it is more philosophical and convenient from a theoretical point of view to
relegate everything relating to differences of kinds of matter to the domain of chemistry. It
appears that in the psychical division of science there is nothing at all analogous to chemistry.
For there is nothing in our present knowledge of the minds of animals at all comparable to the
difference between hydrogen and carbon.

275.14 Physics of the ether] In R 1337:8, Peirce explained:
Among the divers kinds of matter, there are some so extraordinary as to be objects of special sciences. One such matter is of an elementary nature, I mean the luminiferous ether.

275.16 Biology] The draft (R 1347:5) divides it into physiology, natural history, and
medicine. R 1337:8 provides the following description:
There are also certain compounds of a different constitution from ordinary chemical bodies, capable of growth and making organisms. I mean the living matters or protoplasms, the
object of biology, which makes a sixth order of science. Many, if not all of these matters, are
endowed with consciousness; so that in this order of science psychics is reunited with physics.

275.21 Sociology] R 1337:9 brings the following precision:
Still more special combinations or structures are communities or societies of conscious
beings especially men; and sociology must be reckoned as the seventh order of science. It has
two main branches, the ﬁrst relating to conduct in general, the second to intercommunication.

275.21 Etiquette] This subdivision does not appear in R 1337 and was added in the
present document as an afterthought, as shown by Peirce’s elongation of the brace
after “Conduct” in the manuscript.
275.26 Geography] In the draft (R 1347:5), geography and meteorology are braced
together under “descriptive,” which itself is braced with geology under geognosy.

47. The Man of Genius
277.4 Prof. Lombroso] Cesare Lombroso (1835–1909), Italian criminologist who
sought to discern a relationship between criminal psychopathology and physical or
constitutional defects.
277.20–278.14 “Famous for short stature . . . Whitman.”] The Man of Genius, pp. 6–7.
278.35–36 a list of great men that was drawn up some years ago] See W5:26–38 and
the headnote to sel. 43 in this volume for explanation.
279.1–6 Alexander, . . . Xavier—29.] In the manuscript of sel. 43, all these names are
marked with an S in front of them, except for Erasmus, marked with an M, and the
unmarked names of Aristotle, Faraday, and Montesquieu.
279.7–10 Attila, . . . Spinoza—19.] In the manuscript of sel. 43, all these names are
marked with an M, except for Cromwell, marked T, and Eliot and Milton, marked S.
279.11–18 Alcibiades, . . . the Silent—44.] In the manuscript of sel. 43, all these
names are marked with a T, except for the unmarked names of Aquinas, Darwin,
and Fielding.
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279.36 ﬁnds fault with Galton] The Man of Genius, p. 141.
280.4 Mrs. Southey] Edith Fricker, ﬁrst wife of Robert Southey. She was committed to
an asylum in 1834 and died in 1837.
280.6 Buhl, whoever he may be;] In a draft, Peirce ﬁrst guessed that Buhl was a Saxon
statesman (R 1374:6), before acknowledging his ignorance as he does here. Lombroso listed Buhl’s name among those of left-handed men of genius (p. 13). A
remark on the previous page (p. 12) allows us to infer that Lombroso was referring
to the German pathologist Ludwig von Buhl (1816–1880), a professor noted for his
eloquence.
280.10–12 Addison and Pope . . . “normal” men of genius;] The Man of Genius, p. 330
(Peirce’s own citation in R 1374s: 3).
280.16–17 Phillips’s Index of Biographical Reference,] Lawrence Barnett Phillips
(1842–1922), author of The Great Index of Biographical Reference Containing
over One Hundred Thousand Names (Philadelphia: Gebbie & co., 2nd ed., 1881).
Peirce is not referring to the ﬁrst edition of 1871, titled Dictionary of Biographical
Reference.
280.17–18 We have set down . . . twenty-ﬁfth page;] This list survives in R 1120:170;
it contains thirty-nine names of different nationalities, mostly from the sixteenth to
the nineteenth century.
280.37–38 Volta had . . . an idiot.] Lombroso, on p. 10, does not contend that Volta’s
brain was the largest known; among the several he mentions, Volta’s brain is the
second largest one, after Turgenev’s. The passage in question makes no reference to
an idiot’s brain, which is not mentioned either in the drafts of Peirce’s review.
280.39–281.7 Dante wrote . . . like epilepsy.] Dante, Purgatorio, canto XXIV, lines 52–
54. Both the quotation provided by Lombroso (p. 20) and that reproduced with corrections in the Nation contain spelling errors, which have been corrected by emendation. Peirce provided his own translation, which differs slightly from that
provided by Lombroso’s translator in a footnote.
281.18–20 Swift had . . . was writing.] Lombroso made no such contention. He only
explained (p. 80) that a postmortem examination of Swift made in 1755, ten years
after Swift died, “showed softening of the brain and extreme effusion.” Gulliver’s
Travels, to which Lombroso makes no reference, was written between 1720 and
1726, when it was ﬁrst published. According to Lombroso, Swift began to show
symptoms of insanity at the age of twenty-three, thus in 1690.
282.1–3 A patient said to his physician . . . (p. 168).] Peirce excerpted this passage
from a quotation Lombroso made of Alphonse Esquiros’s Paris: ou Les sciences,
les institutions, et les moeurs au XIXe siècle, vol. 2, p. 163. Peirce skipped the sentence coming after “too clever for that”: “When I am well, I take a week to write a
letter.” The last clause reads “wait till I become so again.”
282.39–41 Now, the brain . . . gives drawings), . . . common man.] The drawings of the
brains of Gauss and Dirichlet appear as Figs. 1, 2, and 5 on the plate p. 13, which
also contains drawings (Figs. 3–4) of the brain of “a German workman” that
appears to be less convoluted than Gauss’s, but just as large if not larger.
283.18–19 The result is . . . aberrations of genius.] This ﬁnal sentence is followed by
another one in Peirce’s draft, worth quoting (R 1374:34):
Root ’em out, cries the American, we don’t want any such men here!
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48. Periodic Law

284.1 our correspondent] This is “C. De K.,” an unidentiﬁed New Yorker who on 5
February 1892 sent a letter to the editor of the Nation that was published on 3
March 1892 just before Peirce’s reply (vol. 54, no. 1392, pp. 168 col. 3–169 col. 1;
CN 1:144–45).
284.1–2 what the Council of the Royal Society say] Peirce is referring to the following
statement quoted and cited by C. De K. following his reminder that, after Newlands
drew the Society’s attention to his 1864 discovery of the law of octaves and the
periodicity of functions, the Royal Society awarded him the Davy medal in 1887
“for his discovery of the Periodic Law of the Chemical Elements,” with the explanation that
“Although in the somewhat less complete form in which the law was enunciated by him, it did
not at the time attract the attention of chemists, still, in so far as the work of the two foreign
chemists above mentioned was anticipated, the priority belongs to Mr. Newlands” (vide Proceedings of the Royal Society of London, 1887–88, vol. 43, p. 195).

284.5–6 Josiah P. Cooke, . . . natural series.] Josiah Parsons Cooke (1827–1894), Erving Professor of Chemistry and Mineralogy at Harvard University (1850–94). A
student of French chemists Dumas and Regnault, Cooke was Peirce’s chemistry
teacher at the Lawrence Scientiﬁc School. Peirce is referring to Cooke’s ﬁrst paper
on “The Numerical Relation Between the Atomic Weights and Some Thoughts on
the Classiﬁcation of the Chemical Elements,” published in American Journal of
Science, 2nd ser., 17 (1854): 387–407 and in Memoirs of the American Academy of
Arts and Sciences, n.s., 5 (1855): 235–57, 412. Peirce’s statement about Cooke’s
priority is disputed by historian of chemistry William B. Jensen on two grounds.
The ﬁrst is that Cooke used the word “series” to describe what would eventually
correspond to a “vertical” column, or group, in the periodic table, while in the
1890s the word denoted a horizontal “row” of that table (this confusion is compounded in the reply’s table, where the groups are horizontal and the series, or periods, are vertical). The second is that Cooke was not the ﬁrst to arrange the elements
in natural groups, but the ﬁrst to model his natural groups on the homologous series
of the organic chemist so that the atomic weights within each group could be ﬁtted
to a general equation. Cooke was anticipated in this regard by Max Pettenkopfer,
and he no doubt stimulated Dumas to further develop the homologous series idea.
Mendeleyev’s table is not based on the intragroup homologous series, however, but
on intergroup trends in atomic weights—a concept missing in Cooke. Unlike
Cooke also, Newlands’s law of octaves (1864) did in fact imperfectly recognize the
periodicity of elements.
284.8 borax] The element’s name has been boron since its discovery in 1808. Borax is
the natural combination of boron with oxygen and sodium.
284.10 Dumas] Jean-Baptiste Dumas (1800–1884), French organic chemist and
statesman who contributed to the determination of atomic weights through the
measurement of vapor densities. Author notably of the multivolume Traité de chimie
appliquée aux arts (1828–43) and of Leçons sur la philosophie chimique (1837).
284.16–27 [Table of elements]] The table follows closely, with a few additional elements, the arrangement Peirce offered in 1869; see “The Pairing of the Elements”
in W2:282–284. The atomic mass numbers are rounded values that, for the most
part, match those in Mendeleyev’s original table. Elements in the ﬁrst row belong
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to Mendeleyev’s Group I, in the second row to Group II (except for Pb, which Mendeleyev put in Group IV and which thus belongs to the next row—Peirce is repeating an error already present in his 1869 paper), in the third row to Group IV, in the
fourth row to Group V, in the ﬁfth row to Group VI, in the sixth row to Group VII.
Modern periodic tables have of course changed the arrangement of a number of
these elements, while improving on Mendeleyev’s original groupings.
285.1–2 the atomicities . . . i, ii, iv, iii, ii, i.] The more usual word for atomicity,
already in Peirce’s time, was valence or valency (this word occurs once in sel. 29,
“Man’s Glassy Essence”). The statement bears comparison with the arrangement
according to the valencies of elements Peirce provided in 1906 in a draft of “Prolegomena to an Apology for Pragmaticism” (R 292:74–75, also in CP 1.289). Peirce
introduced that later arrangement by saying that “the ‘groups,’ or vertical columns of
Mendeléef’s table, are universally and justly recognized as ever so much more important than the ‘series,’ or horizontal ranks in the same table” (R 292:74). Accordingly,
the six rows in the table printed here correspond, respectively, to monads, dyads, tetrads, pentads (but they usually appear as triads owing to the junction of bonds, wrote
Peirce in 1906), hexads (or dyads), and heptads (or monads).
285.4 An obscure American chemist] As explained in the editorial headnote for this
selection, this obscure chemist was Peirce himself. His letter to the editors of the
“American Supplement” of the American edition of Chemical News was quoted
without mention of his name.
285.6–7 his papers, in a very widely circulated journal] Newlands published his ﬁndings in the Proceedings of the Royal Society of London.
285.17 that relating to gallium.] Mendeleyev predicted in 1871 the existence of an element whose properties should resemble those of aluminum. Gallium was discovered spectroscopically by the French chemist Paul-Emile Lecoq de Boisbaudran in
1875. For additional remarks by Peirce on this topic, see his 1901 essay “On the
Logic of Drawing History from Ancient Documents” in EP2:110–11.
285.19 Lothar Meyer] German chemist Julius Lothar Meyer (1830–1895) published in
1870 his classic paper “Die Natur der chemischen Elemente als Function ihrer
Atomgewichte” in Justus Liebigs Annalen der Chemie, supp. 7 (1870): 354–64.
285.25–26 we may suggest . . . atomicules . . . Boscovichian points,] Peirce appears to
speculate that any element might be composed of two or more fundamental Boscovichian particles, and that each variation in their distances of equilibration on
their oscillating attraction-repulsion curves would correspond to a particular kind
of chemical element. Within the context of the discussion on the unity of matter that
accompanied the research on the classiﬁcation of elements, this was an interesting
suggestion. It precedes by a few months the remark Peirce will develop in the ﬁfth
paragraph of sel. 29, “Man’s Glassy Essence” (see anns. 167.25 and 167.33), and
further develop in his 1898 Cambridge Conferences lectures, notably the sixth and
seventh ones (CP 6.82 and 7.483, RLT 212 and 224–25). Peirce’s ﬁrst use of the
word “atomicule” (for sub-atom) occurs in his “Theory of Probable Inference” of
1883 (W4:431).

49. Keppler
286.1–2 Johann Keppler . . . the law of their varying speed.] This opening sentence is
identical to the very last sentence of Peirce’s Lowell lecture on Copernicus
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(R 1285:20, fall 1892), which suggests that Peirce may have intended to continue
that lecture with the present text.
286.1 Keppler] Peirce explained his preference for this spelling of Kepler’s name in a
long entry of his Logic Notebook dated 3 September 1908 (R 339d: 581): “(I spell
Keppler with two pp’s because in all the German letters in Frisch’s edition that are
signed at all are so signed, so far as I have noted. He was only single-p’d in Latin.)”
In the ﬁrst volume (1858) of his edition of Kepler’s Opera Omnia (an eight-volume
edition Peirce owned), Christian Frisch devoted the last page of his foreword (p.
XIV) to discussing the proper way of spelling Kepler’s name, noting that Kepler
himself did not manifest a clear preference and let his publishers use one or two p’s
as they saw ﬁt. One of the sources of biographical information likely used by Peirce
was Robert Small’s An Account of the Astronomical Discoveries of Kepler (London: J. Mawman, 1804), which Peirce held in great esteem.
286.8–9 Commentaries . . . Mars] This is Kepler’s Astronomia Nova.
286.13 the ﬁgures in the Century Dictionary)] The ﬁgure for Sagittarius is in CD 5304,
for Capricorn in CD 808, and for Aquarius in CD 284. There is no general star map
in the Century Dictionary. In the draft (R 1284:18) Peirce referred the reader
instead to Eduard Heis’s Atlas cœlestis novus (Coloniæ ad Rhenum: M. DumontSchauberg, 1872).
287.7–10 Tycho Brahe . . . in ten alternate years.] Tycho Brahe (1546–1601), Danish
astronomer, conducted his observations of Mars between 1582 and 1600.
288.10 Professor Maestlin] Michael Mästlin (1550–1631), German astronomer.
288.17–18 Yet, said he, astrology has been the nurse of astronomy] This is a paraphrase of Kepler’s well-known remark, ﬁrst made obliquely in chap. 12 of his De
Stella Nova of 1606 (vol. 2 [1859] in Christian Frisch’s edition of Kepler’s Opera
Omnia, p. 657), and then fully explained in the seventh thesis of his Tertius interveniens of 1610 (Opera Omnia, vol. 1 [1858], pp. 560–61). The remark is that mother
astronomy for all her great wisdom would starve if her foolish daughter astrology
did not earn anything to keep her fed.
288.35 Emperor Rudolph II] Emperor Rudolf II (1552–1612), Holy Roman Emperor
(1576–1612).
289.1 Rudolphine Tables] Tabulæ Rudolphinæ, planetary tables and star catalog published in 1627 by Kepler, based principally on Tycho Brahe’s observations, and
dedicated to their deceased patron Rudolph II.
289.15–16 his brother Matthew] Mathias (1557–1619), Holy Roman Emperor (1612–
1619).
289.26 Ferdinand II] Ferdinand II (1578–1637), Holy Roman Emperor (1619–1637).
289.31 the invention of logarithms] By John Napier (1550–1617) in 1614.
289.33 the learned James I] King James I, of the House of Stuart (1566–1625).
290.15–16 “bodies forth . . . unknowne,”] Shakespeare, A Midsummer Night’s Dream,
act 5, scene 1, verses 14–15.
290.24–29 “in observing . . . downright ill.”] This is Peirce’s own translation of
Kepler’s statement in Latin (quoted by Peirce at the end of sel. 44 in this volume).
The source has not been identiﬁed. See ann. 270n.1–3.
291.3 what Darwin used to call nonsense-experiments.] In The Life and Letters of
Charles Darwin (London: John Murray, 1887, p. 149), Francis Darwin described
his father’s willingness to test hypotheses that most would not consider worth testing, adding that his father called those wild trials “fool’s experiments.”
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291.9–10 his remarking that . . . nearly equal, one 429, the other 432] Astronomia
Nova, pars quarta, cap. LVI (in vol. 3 [1860] of Christian Frisch’s edition of Kepler’s
Opera Omnia, p. 384). The episode is recounted by Robert Small in his Account of
the Astronomical Discoveries of Kepler, pp. 277–78, §162.

50. Plan for Scientific Dictionary
292.4–11 The articles . . . composition required.] In his 5 July 1894 review of the
enlarged edition of Johnson’s Universal Cyclopædia (The Nation 59, no. 1514, p.
17; CN 2:61–62), Peirce wrote the following about the art of writing encyclopædia
articles (with a reference to Samuel Goodrich):
It is a great mistake to suppose—if anybody does suppose so—that no great literary art is
called for in a short cyclopædic article. There is no art in which success requires more peculiar original powers nor a more severe or longer training. It is safe to say there are not thirty
real masters of it in this country today. . . . There is still room for a methodical encyclopædia,
not too large to be read through by an industrious person, say, in a year, and readable, withal; a
work which should aim to convey information of large truths rather than of minute facts, and
which should be written with something like the Peter Parley art, so as to be read with pleasure
by old and young—the whole to be the product of not more than half-a-dozen masterly pens.

Two and a half months later, in a draft of his 27 September 1894 Nation review of
four books on the history of philosophy (P578 & P579), Peirce offered this additional methodological insight (R 1396:9):
We need a great American history of philosophy upon an encyclopaedic scale. American philosophers, a dozen or so, should combine for that purpose. The ﬁrst step would be to elect a
dictatorial editor and under him to learn to write precisely in the manner required.

292.13 many years’ reﬂection upon this problem] The draft speciﬁes clearly what
spurred that reﬂection (R 1048:31): “many years’ experience on the Century Dictionary (where the waste of space is horrible).”
295.18 modern liberal education] On Peirce’s conception of liberal education, see
W6:418, ann. 10.7–14.

51. Embroidered Thessaly
296.(title) Embroidered Thessaly] See the headnote for this selection in the Textual
Apparatus for a detailed history of the copy-text and a description of the successive
titles Peirce gave to the tale. As explained there, in c. 1902 Peirce wrote two short
prefaces, which are sufﬁciently different to both be reproduced below, in their presumed compositional sequence. The ﬁrst preface was heavily altered by Peirce, but
the second is almost a fair copy.
The title of this piece “Topographical Sketches of Thessaly with ﬁctional embroideries,”
is intended to indicate that its sole purpose is to give an idea of the place and the people as I
saw them, and to express the sentiment which they strongly excited in the breast of a young
American. To express so strong a sentiment was difﬁcult. I could ﬁnd no better way than to
work in a little ﬁction; and this I call embroidery, because it was not intended to draw attention to itself, but to help to set out the topography and bring out its real poetic ﬂavor. In order
to effect this, it was requisite that the ﬁctional element should be manifestly artiﬁcial and
unreal; just as all decoration should avoid all appearance of naturalness. In so far as the general atmosphere of the scenes and of the society with the peculiar aroma of the country be
conveyed to the reader; and if the ﬁctional element does not obtrude itself to disturb that
effect, I shall have succeeded in conveying what I had it in my heart to desire to express.
(R 1561:69)
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I have entitled this piece “Topographical Sketches of Thessaly with ﬁctional embroideries” to indicate that my sole object is to give an idea of the spirit of the place as I saw it. In
order to convey the sentiment which naturally connected itself, in the mind of [a] young
American, with this poetical country,—poetical in its scenery, in its history, and in the singular mixture of audacity and gentleness in the character of its present population,—I have
resorted to a little ﬁction, which I have reduced to the smallest proportions that seemed to sufﬁce for my purpose. I trust that the utterly subsidiary nature of this element may be understood by those who may read this manuscript. It will always remain a manuscript since it is
not to be expected that any reading public should ever be able to understand its aim or be
interested in anything so purely esthetic. (R 1561:70)

In an unsent letter to Victoria Lady Welby dated 9 March 1906 (RL 463:77–79),
Peirce conﬁrmed the purpose presented in the preface:
By the way, I have written a story in my time. It was written as an experiment to test a certain psychological theory of mine. The plot is very simple, though highly adventurous &
rather warm. The character-drawing is altogether secondary. What I aimed at was to reproduce the psychical effect of a peculiar atmosphere, both meteorological and social. Fortunately for my design, when a very young man, I had spent some time in Thessaly, which was
then a very primitive country indeed with no railways and under Turkish rule. I was always
with the Greeks, and some of them,—in fact I may say all of them,—were queer creatures, but
the warmest natured, most sympatisch, people in the world. I knew what they call modern
Greek very well before I went there (I was entirely alone except for the Greeks in whose
houses I visited) and I learned the rather different Rhomaic dialect they spoke. My story produced the effect designed very strongly. I am a highly trained reader without elocutionistry
and I read it at my club, the Century, and to company at one or two friends’ houses with entire
success. It struck several poets particularly.

296.6–7 this legal holiday, today,—“Labor Day”] Labor Day became an ofﬁcial
national holiday in 1894. As it falls on the ﬁrst Monday of September, if this preamble was written in 1897, “today” would have been September 6th of that year.
297.2 At a point near Watkins] Watkins is a village at the southern tip of Seneca Lake,
southwest of Ithaca, in the state of New York. It is famous for its neighboring natural reservation, Watkins Glen. Peirce’s sense of geography may have failed him, for
Watkins is located to the northwest of Binghamton, quite a detour from a northeast
journey to Albany.
297.24 just out of college,] In a 14 May 1892 letter to Francis Russell (SIU Open Court
Collection), Peirce explained that the tale was “a story of the adventures of a young
traveler in Thessaly about 1862 when the country was pretty wild.” When Peirce read
the tale at his brother Jem’s in January 1893, he apparently entitled it “Wild Thessaly
in 1863.” Peirce got his M.A. from Harvard in 1862, and his B.S. in chemistry in
1863. But it was not until seven years later that he ﬁrst sailed to Europe.
297.27–28 send him for a grand tour of Europe . . . Constantinople,] In June of 1870,
Peirce sailed to Europe for an extended tour, designed in part to ﬁnd a suitable location for observing the solar eclipse of 22 December. He journeyed eastward
through Rotterdam, Berlin, Dresden, Prague, Vienna, Pest, the Danube, and the
Black Sea, to Constantinople. From there he began a westward trip, following the
expected path of totality that was to run over Thessaly, Sicily, and the Strait of
Gibraltar. He sailed the ﬁrst leg of that trip aboard the steamer Naptun, from Constantinople to Volos, no doubt preparing the way for Karolos.
297.35 the little town of Bolos] On 2 September 1870, Peirce wrote his mother from
Constantinople (RL 341):
Tomorrow I leave for Volo, not Salonike & arrive at Volo the following Friday 6 days to go
there. When there my difﬁculties begin. What I am to do or how I am to manage I cannot con-

Annotations

455

ceive. I have thirty miles to go to get to Larissa. I cannot talk any language which there is any
possibility of my hearing, I cannot ride & it is absolutely the only way of going, the season is
not yet quite healthy there so I may have a fever, & I cannot get away from Volo for a fortnight
after I land there. There is no Consular agent or anyone in Volo to help me. I expect that fortnight will be pretty thoroughly unpleasant.

297.35 Bolos (pronounced, nearly Volo)] See Peirce’s letter to the editor of the Sun,
dated 6 May 1897 and published on 21 May 1897, in which Peirce commented
extensively on the pronunciation of Greek names (cited in the addendum to the
Chronological Catalog in this volume). The letter begins thus:
Sir: A correspondent asks for an explanation of the frequent occurrence of V in modern
Greek names, although there is no such letter in the Greek alphabet. There is no sound in
modern Greek precisely like our V; but there is a sound intermediate between our V and the
German W, which is easily produced by allowing the breath to escape between the lips while
pronouncing B. This is the sound which the letter V in the transliterated names represents. . . .
B, or Beta, is always so pronounced. Thus Volo, near the home of Achilles, so often mentioned in the despatches, is spelled Bolos [the ﬁrst o long, the second short]. The ﬁnal s is
always silent in the Thessalian and in most of the vernacular dialects in Greece. The real pronunciation would better be represented by Bholo.

297.37–39 Today, there is doubtless a tramway in Bolos; . . . and as for railways] In
1881, when Thessaly and Volos were annexed to the Greek state, the city entered a
period of renewed activity that brought to it economic prosperity. A narrow-gage
railway line was constructed that connected Volos with the villages of Mt. Pelion
and the towns of the Thessalian hinterland.
299.5–7 modern Greek . . . Professor Felton . . . in college] Cornelius Conway Felton
(1807–1862), professor of Greek at Harvard College and a neighbor of the Peirces
on Quincy Street. While at Harvard, Peirce took Greek (including a semester of
Modern Greek) with Felton.
299.9–10 a letter . . . o Giallopoulos] In a 15 September 1870 letter to his ﬁrst wife
Zina (RL 337), Peirce wrote about his arrival in Volos:
Being landed in Volo—an odd looking town, neither Turkish nor European—I asked for Mr.
Demetrio Gialópoulo to whom I had a letter, and was taken to his house where I put up. He
was a nice old gentleman very cordial & a friend of Sophocles.

Evangelinus Apostolides Sophocles (1807–1883), professor of Ancient, Byzantine,
and Modern Greek at Harvard University, was born in Tsangarada, a village on the
slopes of Mount Pelion not far from Volos. Peirce attended his classes as a student.
299.15 a European saddle, a riﬂe] Writing to Zina on 4 September 1870 (RL 337),
Peirce explained what he did after having heard in Constantinople that the road to
Larissa was too bad for carriages:
I purchased the entire trappings for a horse except saddlebags which I think I can ﬁnd in Volo
. . . I also bought one revolver rather a small one. I feel a little sorry I did not buy two large
ones because everybody says that an attack by robbers is very likely & in case of one it is
highly desireable to have weapons in good earnest.

299.24–27 A horseman . . . followed.] In W3:326 (1878), Peirce reminisced:
I once landed at a seaport in a Turkish province; and, as I was walking up to the house which I
was to visit, I met a man upon horseback, surrounded by four horsemen holding a canopy over
his head. As the governor of the province was the only personage I could think of who would
be so greatly honored, I inferred that this was he. This was an hypothesis.
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299.28 Husni Pasha] Léon Heuzey, in his Excursion dans la Thessalie Turque en 1858
(Paris: Société d’Édition Les Belles Lettres, 1927), described Husni Pasha, who
was still probably the Turkish provincial governor in Larissa when Peirce visited
the town in 1870, in these terms (p. 18, here translated): “His Excellency is a short
man, dressed in nice civilian clothes, whose appearance would rather suggest that
of a cobbler on his Sunday’s best. He doesn’t show any of the Ottoman arrogance;
on the contrary he seems to enjoy a good joke and a lack of formality. He has the
reputation of an active and fair chief, to whom the province owes its tranquillity. . . .
The Pasha treats foreign agents familiarly.”
299.32 “You Turks are so extremely hasty,”] Uttered by character Dr. Brown in William S. Gilbert’s ballad “Ben Allah Achmet;—Or, the Fatal Tum” in The ‘Bab’ Ballads, stanza 16, line 4 (p. 25 in the edition owned by Peirce). Peirce wrote the
source in the left margin of the passage on the typescript. The Achmet ballad ﬁrst
appeared in Fun, n.s., vol. VI, 26 September 1867. Dr. Brown was also a real person: Edward Browne (1642–1708), son of Sir Thomas Browne, was an English
physician who traveled through Austria, Hungary, and Thessaly in 1669 and published afterward an account of his trip.
300.25–29 The cooking . . . past utterance] As transpires from his 15 September 1870
letter to Zina (RL 337), Peirce’s own experience was more divided:
The eating is marvellous & very bad. One of the best dishes is a baked quince which is hollowed out & stuffed with meat like a mince pie, the whole having tomato sauce poured over it.
It’s pretty good. The wine tastes very strongly of rosin & is very astringent. But the grapes
surpass any I ever tasted.

300.31–301.22 But in the balmy evenings . . . that age can never extinguish.] In the
same 15 September 1870 letter to Zina (RL 337), Peirce reported:
The moonlight nights are superb. Two I was out all night. A third I sat out till a late hour with
some young fellows on the shores of the bay which was perfectly lovely & they sang in Greek
remarkably well.

301.5–9 Thy mother . . . like the sun.] Peirce translated these two unidentiﬁed distiches from the Greek, whose lines he transcribed in R 1560:4.
301.26 the ancient church of Goritza] Peirce described how to pronounce this name in
a draft of the Sun article mentioned in a note above (R 1561:125): “The only sound
in Greek which is at all difﬁcult for speakers of English is the gamma before alpha
or omega. Thus on the side of Mount Pelión is a microscopic town spelled Goriza
and pronounced Ghoritsa, in which sound the breath must escape in pronouncing a
very guttural g.”
301.31–32 just as in the ancient mysteries.] A draft reads “as in the Pythagorean
school” instead (R 1561:87).
302.1–2 the Hyperian fountain near Belestrina] In his Itinerary of Greece (London:
John Rodwell, 1827), William Gell described the fountain thus (p. 266): “At Belestino, near the mosque, is a very ﬁne fountain, which runs through a most delightful
coffee-house, or kiosk. . . . Some have called this place the Hyperian spring, and
have thought Belestino was on the site of Pheræ.” In a draft of the Sun article cited
earlier (R 1561:126), Peirce said of the name of the town of Belestino (or Velestino): “As well as the writer of this can recall the memories of thirty years, it used to
be called Bheilestrina, or Bherestrina.”
302.7 to go up into the interior of the country.] Writing to Zina on 15 September 1870
(RL 337), Peirce described the conditions in and around Volos as follows:
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Before going to Volo people said so much to me of the imprudence of going there at this
season on account of the fever & also of the number of robbers in the country that I didn’t feel
at all sure I should ever come away. However here I am. I found both dangers had been exaggerated. It is true there is a great deal of fever there and also that the people are afraid to walk a
mile from the town without arms, but a daily dose of quinine keeps off the former & the road
to Larissa is lined with soldiers. I also heard that there was no carriage road to Larissa but that
turned out false, so that my getting a saddle in Constantinople was perfectly unnecessary.

302.19 Dhiyeni Akritas] Basil Digenis Akritas (literally, Basil “the doubly-born frontier commander”—“doubly-born” because he was the son of a christianized Muslim prince and an aristocratic Greek woman) is a hero celebrated in Byzantine folk
ballads and in a famous medieval epic. The world of the poem is that of the medieval Byzantine frontier with Islam from the ninth to the eleventh century, speciﬁcally the disputed lands of eastern Anatolia and the headwaters of the Euphrates. In
the epic, an Arab emir abducted and then married the daughter of a Byzantine general. Their son, Digenis, also abducted a general’s daughter and defended her honor
against bandits before marrying her.
302.22 khan of Gerelis] Gherli, or Yerelí, lies about midway between Volos and
Larissa; a khan is a lodging for travelers.
302.27 Georges Deligiannes] Peirce borrowed Georges’ last name from Theódoros
Dhiliyiánnis (1826–1905; also spelled Deligiánnis), who ﬁrst became prominent as
Greece’s foreign minister in 1862, and was prime minister of Greece ﬁve times
(1885–86, 1890–92, 1895–97, 1902–03, 1904–05). Peirce scribbled the name
Gewvrgh~ Deligiavnnh~ in R 1560:4.
302.27–28 Perikles Triantaphyllis] A character whose name Peirce made up from real
names, scribbled by him as Periklh'~ Trikouvph~ (Trikoupis is the last name of two
nineteenth-century Greek political leaders) and Triantafula~ in R 1560:4.
302.28–29 Thodores Maurokordato] Peirce made this character a grandson of the
Greek freedom ﬁghter Aléxandros Mavrokordátos (1791–1865), who took a leading role in the War of Greek Independence (1821–29) and was the ﬁrst president of
the provisional republic that was established at the start of the war. He only served
from 1821 to 1823. The republic itself was replaced by a kingdom in the treaty that
settled the war. In the Sun article previously referred to, Peirce made this comment:
The other written letter which is sounded Bh and is commonly transliterated by V is ypsilon after alpha (a) and epsilon (e). Thus, the ﬁrst two syllables of the name of Prince Mavrocordato, represent Mayros,—pronounced Mabhros, dark-colored. Perhaps the name, which is
that of a very celebrated family of Hospodars, is a corruption of Mayrokardotes,—pronounced Mabhrocardhotees,—“dark-hearted.”

303.3 the kalon k’agathon] Literally meaning “beautiful and good,” this classic phrase
denoted the most highly prized moral qualities in the heroic aristocratic tradition.
On the last page of an otherwise lost appendix to an early draft of the tale, Peirce
concluded as follows (R 890:5):
And if the reader is still unsatisﬁed, the writer can only say that to the end of his life the
friends of his friends must be his friends and the enemies of his friends his enemies. Besides,
he has learned that the qualities of cutthroat and horsethief are easily acquired and do not
exclude all elements of the kalon k’agathon.

304.1 adhelphoseenee] The word ajdelfosuvnh (inscribed also in R 1590:3) is a modern Greek word meaning the condition of being a brother; it can be translated as
either brotherliness or brotherhood.
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304.11–12 Kalerges] Karolos’s last name, which he also uses to sign the letter to
Husni Pasha at the end of the tale, means “who does good,” “who acts well.” Since
Peirce wrote the name Kalevrgh~ at the top of R 1560:4 along with other names of
Greek political leaders associated with the War of Independence, he may have been
inspired, in choosing it for Karolos, by the name of the Greek military commander
Dimitrios Kallergis, who played a signiﬁcant role during and after that war.
304.35 Topuslar] Topouzlar, about seven miles from Larissa, on the road to Volos.
304.41 Larissa] Peirce visited Larissa in September 1870. In a letter to his father of 6
December 1871, Peirce later remarked that the British Consul at Larissa, Mr. Henry
Suter, “took a great deal of trouble quite beyond his duties on the strength of my
assurance that the expedition would go there.”
305.9–10 ΔEkolavsqhke oJ kovsmo~] Peirce lifted this expression from W. M. Leake’s
Travels in Northern Greece, vol. 1, p. 442, where Leake explains that it is very
common all over Greece, and that in Larissa it is “repeated loudly, not less by the
Turks than by the Greeks” because of the increasing poverty and the escalating cost
of living caused by government extortion and oppression.
305.23 klephts] The klephts (the name is derived from the Greek word for thief) were a
mixture of common bandits and, after the declaration of the Greek War of Independence in 1821, freedom ﬁghters; during the war, some klephtic bands rose to heroic
status. Being a klepht still carried some heroic connotations when Peirce visited
Thessaly in 1870, but not by the time he wrote this piece. So, Karolos’s transformation from excursionist to klepht would have meant crossing boundaries both cultural and chronological—making it all the more romantic to readers at the turn of
the century. The War of Independence only liberated part of the Greek lands; Thessaly did not become part of the Greek state until 1881. Thus, the klephts in Peirce’s
tale could still be considered at least to some extent as revolutionaries. The need to
protect foreign travelers from klephtic ravages was one of the forces prompting the
Greek state to eventually rein them in, and explains the warning that Peirce’s protagonist received about the klephts and his carrying a riﬂe to fend them off. In the
Sun article of 1897, Peirce uses the klephts to illustrate his assertion that Thessalians “prefer the most criminal names for their own doings”:
For example, the Klephts were a romantic kind of men, with much poetical glamour about
them; but the word Klepht means very bluntly a thief. The mountaineers would be rather
proud to be called Klephts, and lose no opportunity of impressing visitors with their hardheartedness, cruelty, and bloodthirstiness.

306.36 the rhapsodies of Liszt] Peirce’s reference to Liszt’s Hungarian Rhapsodies is
rather ﬁtting since they were based on a form of art music familiar in Hungary and
fostered by gypsy musicians. Peirce may have heard his ﬁrst wife’s sister Amy Fay
(1844–1928) play the rhapsodies; Fay was a talented pianist who studied in Germany with several masters, including Liszt.
307.8–9 carried into the house, and paid for.] An earlier draft fragment depicts a
slightly more threatening scene at this stage (R 1561:128):
The American loaded the riﬂe and cocked it, and assuming an air of suppressed menace, “On
reﬂection,” he said, “I may have need of this riﬂe, for I am about to take a thief and deliver him
to justice. I shall give up the carpet to the pasha, and I think the surrender of the carpet and the
thief together will gain me all the favor I need.” The merchant turned white. The American
continued, “There is one way of possible escape. You have plainly stolen this carpet out of the
palace. You have therefore accomplices among the servants or women there. Now if you can
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concoct with them some plan of bringing me into greater favor with the pasha than by mine, I
may be induced to save [ . . . ]

307.34 Akif-bey,] Possibly a reference to the main character in Awakening; or, Akif
Bey’s Experiences, an 1874 novel by the Turkish poet, playwright, and journalist
Mehmed Namik Kemal (1840–1888). There was also a governor of Salonike and
Epirus by the name of Mehmed Akif Pasha.
308.36 battle-ﬁeld of Pharsalia,] Site of the battle between Julius Caesar and Pompey
in 48 B.C.
308.39 Vale of Tempe] Densely vegetated narrow valley between the southern Olympus and northern Ossa massifs, through which the Peneius or Piniós river ﬂows.
The gorge was of great strategic importance as a route into central Greece and had
been fortiﬁed by the Romans and the Byzantines.
309.5–8 So this audacious youth . . . his carriage.] In recounting Peirce’s attempt to
meet with Helmholtz when the latter came to New York in 1893, Ogden Rood made
the following connection with this passage of the tale in a letter of 8 October 1893
to his wife:
The supreme impudence of Charles in planning this descent on the lion of the day is only
paralleled by the actions of Charles No 2 as set forth in the Greek story he was so anxious to
read to us in Stockbridge. In this story the hero (Charles No 2) arrives a total stranger in a
Turkish town, and at once sends a message to the Governor asking for his carriage for the purpose of taking a pleasant drive—and gets it. So he hoped to get Helmholtz.

309.24 Ampelakia] Ambelakia was an important center of the Neohellenic Enlightenment (1750–1800). By setting up one of the world’s ﬁrst cooperatives, the village
came to dominate the European cotton textile and red thread markets from the late
eighteenth century up to the second decade of the nineteenth century. In his Itinerary of Greece (London: John Rodwell, 1827), William Gell noted (p. 275): “From
this place a caravan sets out regularly for Hungary, and many of the merchants who
reside, have been educated at Vienna, and speak German.”
309.27 Makrichori] Village about halfway on the road from Larissa to the Vale of
Tempe.
309.30 klephtochoria] A region inhabited by thieves: the word combines the Greek
words “klephtes” (thieves) and “chôrion” (locality, land, region).
309.36 Mpampa] In his 6 May 1897 letter to the Sun editor, Peirce explained that
name’s pronunciation and spelling as follows (see also R 1561:124):
When Greeks wish to represent the sound of B in Turkish names, they write MP. Thus at the
entrance of Tempe, or Lycostomo (Wolf’s throat) as it is often called, is a village, named from
a beautiful tomb of a Turkish saint, Baba. Now this name Baba is spelled by the Greeks
Mpampa.

310.8–9 Lykostomo] This name is still applied by the Greeks to the pass of Tempe, but
in Byzantine history, as early as the eleventh century, it was also that of a town in
the vicinity.
311.27 Michales Kyrgiakoulakas] A character whose name Peirce apparently made up
from other names, such as that of Kyriakoulis Mavromichalis (who played a role
during the Greek War of Independence). Peirce scribbled the Greek names Mauromicavlh~ and Kurgiakouvlaka~ at the top of R 1560:4.
311.40 “anemoghroupa”] In his Travels in Northern Greece (London: J. Rodwell,
1835), vol. 3, p. 391, W. M. Leake describes the place (on the road between the foot
of the precipices of Ossa and the Salamvría river) in these terms: “Here a current of
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cold air issuing from a small cavern, gives to the place the name of ajnemovpetra.
The wind proceeds, probably, from the channel of one of the subterraneous streams
of water, of which there are many in the pass, rushing from the rocks into Salamvría.” The place is also known as Anemou-Trypa, according to other sources.
Peirce’s “anemogroupa,” or “wind hole” (also in R 1560:13), comes from Edward
Dodwell’s A Classical and Topographical Tour through Greece, during the Years
1801, 1805, and 1806 (London: Rodwell & Martin, 1819).
312.30 devotee of Poole.] Henry Poole (1814–1876), British tailor who originated the
Savile Row suit. By the mid-1870s, Poole had become a London institution, counting among his customers people like Cornelius Vanderbilt, Prince Louis Napoleon,
and Edward, the Prince of Wales.
312.33 to the right of a village] This is probably the village of Pirgetos.
312.34 a shallow valley with a considerable lake.] This lake is probably Lake Askoris
or Askourida, later called Nezeros, near the town of Kalipefki on the west side of
lower Mt. Olympus. In ancient times this town was on the main passage from
Macedonia to Thessaly. The lake was drained in 1911.
312.36–38 a severe ascent . . . into this they plunged.] The severe ascent is most likely
the steep range, called Analipsis on one of the maps consulted, that borders Lake
Askoris on its northwest side, on lower Mt. Olympus; if so, this would bring Karolos in a valley about a mile long, just south of the village of Karia.
315.6–317.1 At about three they rose . . . the grange or fortiﬁed farm] Although the
description is not entirely clear, it seems that the party traveled to the north(west)
side of Mt. Olympus via its western slopes.
319.7–8 the monastery of St. Dionysius,—] This is the monastery of Ayios Dionisios
(St. Dionysius of Olympus, not the Areopagite) which includes an old Byzantine
basilica with ﬁve cupolas that Peirce actually visited. Both Thessaly and Macedonia were occupied by the Turks at the time, and the boundary between the two
regions runs right through Mt. Olympus. Thus Karolos was in Macedonia when at
the monastery of Dionysios and later at Letochoro, and the raid most likely
occurred in Macedonian territory. Whereas Thessaly became part of Greece in
1881, Macedonia was not annexed until 1912, and bands of klephts continued to
operate on the Macedonian side of Olympus until then.
319.30 Bhaseely Tzahmy] Another made-up name, perhaps inspired, as far as Basile
is concerned, by Byzantine hero Basil Digenis Akritas (see earlier note). Peirce
scribbled the Greek name Tzavmh~ at the top of R 1560:4, which may be associated
with the last name of Thrasyvoulos Zaimis (1829–1880), twice short-lived premier
of Greece between 1869 and 1872.
319.31 the Kandelaptes] The candlelighter. Peirce ought to have spelled the word
“Kandelanaptes.”
321.24–28 [Greek poem]] The source of this poem (in katharevousa Greek) has not
been identiﬁed, although it is likely that Peirce did not author it since he ﬁrst transcribed it in his reading notes in R 1560:29 (and again in draft R 1561:131). These
“words not easily translated” may be translated somewhat as follows (the “three
peaks of the heaven” might be Mytikas, Skolio, and Stefani, the highest peaks on
Mt. Olympus, which counts many other peaks):
From Mount Olympus, the highest place
The three peaks of the Heaven
As much are the Fates of the Fates
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And the Fate of my own
Them will it hear and them has it gone to.

322.16–21 the proprietor . . . superb.] This description is taken almost literally from
C. S. Sonnini’s Travels in Greece and Turkey, 2 vols. (London: T. N. Longman and
O. Rees, 1801), 2:385. Peirce copied the following passage in his notebook
(R 1560:18):
A stature almost colossal, a broad face burnt by the sun, large eyes shaded by thick and
long eyebrows blacker than jet, a stern & gloomy look, all the features & countenance of
hardheartedness. Respectfully called aga.

322.39–40 stolen lamb tastes sweet] As shown in R 1560:25, Peirce copied this line
from some source, but the latter has not been identiﬁed. It evokes the famous Greek
specialty known as arni kleftico (“stolen lamb,” kleftico for short), a culinary treat
the Greek rebellion is said to have devised during the war of independence against
the Turks, and consisting of lamb, stolen from the Turks, which cooked for hours in
heated pits covered with dirt to prevent smoke from escaping and avoid detection.
Very slow cooking at a low temperature produces exceedingly tender and juicy
meat, hence the double-entendre saying Peirce recorded.
324.16 the procès-verbal of the examination.] In the ﬁrst rendition of the story, the
captive’s name was Fatmah, who spoke Turkish, and was much less charmed by
Karolos (R 1561:94–97 & 99):
“Captive, what is your name?”
“Oh my lord! thy servant’s name is Fatmah.”
“Fatmah, did you have a husband when I captured you.”
“Yes, my lord.”
“Was he a good husband?”
“He was a good enough husband, my lord.”
“Were you happy with him, Fatmah?”
“As happy as other women, my lord.”
“Would you like to go back to your husband?”
“No indeed, my lord.”
“Why not, Fatmah?”
“Because if he is alive he would kill me.”
“What would you like to do, then?”
“My desire is to [obey] my lord.”
“Fatmah, you are more beautiful than an apple of blanc mange in a dish of vermillion, and
to live with you would be to swim forever in a sea of honey; so I will see you later.”
Karolo ran to Thodores. Said he: “Thodores, I have business of great importance which
will take me for a day or two to Salonike. Can I not go down to the shore here and get a lugger
to take me over?” “Certainly; and I will send down and have a boat engaged for tomorrow.”
So the next morning Karolo rose at dawn and sent his captive to rouse the interpretess,
and said. “Fatmah, there are better ways of talking than by words; and I have not roused this
old woman to tell thee that my soul is ensnared in thy tresses and that my heart only beats in
thy body. But, Fatmah, a great affair calls me to Salonike. I shall be gone several days; perhaps longer. I leave thee in charge of Thodores; obey him. He is dearer to me than my two
eyes, and all that he wishes I wish. I leave him in my absence as my attorney for the transaction of all kinds of affairs, and especially for my affairs with thee, Fatmah. Hear and obey.”
“Your words are very strange, my lord; and I would rather go back to my husband.”
“Well, you understand me. Good bye.”
He went to say “kalhvn ajvntavmwsin” to Thodores who was still sleeping and who when
roused wished to insist upon going down to the shore with him. But Karolo said he had a
friendly ofﬁce he wished to command him in. “The fact is,” said he, “that this captive of mine
is very frigid and rebellious. Come yourself with me to her chamber and see how she treats
me.” They went to the room where Fatmah was still in bed, and sure enough she was as insult-
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ing as she could be to Karolo, but particularly sweet to Thodores. “You see how it is,” said
Karolo. “Thodores, my brother, see if you cannot break her in while I am gone.” “I will do as
you say, dearest brother,” said Thodores with the utmost seriousness.
So off skipped Karolo with a klepht for his guide and before sunset was ﬂying over the
waters of the Gulf of Salonike. The following morning just as the lugger was entering the harbor of that great and beautiful town, and Karolo was admiring its background of blue hills, its
graceful aqueducts, its shining minarets, and its bustling quays, a steamer from Kaballoi (pronounced Kavallay) rounded Cape [Bernos]. She was bound for Bolos ﬁrst and then for Messina. Karolo was put aboard; not altogether sorry to ﬁnd himself once more in the society of
soap-consuming peoples.

324.19 Roshana] This ﬁrst name, which replaces that of Fatmah (from Muhammad’s
most illustrious daughter) in the ﬁrst draft, ﬁrst appears in a small notebook,
R 1590:3, with the indication that it means “light” or “splendour,” and that it is the
name of one of Alexander the Great’s wives. Roshana (or Roxana, d. 311 B.C.) was
the daughter of the Bactrian chief Oxyartes and was ﬁrst captured and then married
by Alexander in 327, during his conquest of Asia, to consolidate his power in Persia. The same notebook page shows that Peirce hesitated among several other
names of Persian women: Gulandam (meaning “having the form of a ﬂower; slender, delicate” ), Shirin (after the favorite wife of the early seventh-century king of
Persia, Khosro or Chosroes II), and Zulikha (after Potiphar’s wife).
324.38–325.4 she could speak Romaic . . . Romanes] Peirce’s wordplay is based on
the fact that in the nineteenth century the vernacular word for the Greek language
was “Romaic,” a name that began to be used at the time of the Eastern Roman (Byzantine) Empire. The Greeks also referred to themselves as Romioi (Romans). The
proximity with “Romanes” explains the Turkish woman’s confusion.
325.4 “Ne rakesa tu Romanes, miro baro rai?”] “Don’t you speak Romany, my great
gentleman?” Peirce copied the ﬁrst clause of this question from Charles Godfrey
Leland’s The Gypsies (Boston and New York: Houghton Mifﬂin Co., 1882), p. 92, a
passage in which Leland addresses this question to a Hungarian Rom he met in
Philadelphia. According to Professor Joaquin Albaycin, an expert in the gypsy language who examined the few Romany passages (Professor Thomas A. Acton was
also instrumental in this regard), the words Peirce took from Leland seem to belong
to a variety of Romany spoken by the Balkan and Russian gypsies, which is purer
than the one spoken in Spain and England. But he added that some of the words
might be a mix of “Pogadi,” the English Romany, such as B u tikumi—words found
indeed in a letter written by an English gypsy woman in Leland’s book (see below).
325.5–6 “Romanichal! . . . sa gudli!”] Peirce lifted these three exclamative clauses
from Charles G. Leland’s book The Gypsies. The exclamation “Romanichal!”
(“Romany man!” or “Gypsy!”) occurs both on p. 32 and p. 52, uttered each time by
gypsies surprised by Leland’s ability to talk their language. “O boro duvel atch’ pa
leste!” occurs on p. 126. Leland translates it as “The great Lord be on you!” and
explains that this uncommon Romany greeting, though archaic, was still in use
sixty or seventy years before he wrote the book. The last clause, “B u tikumi aja
kekkeno sos rakkerben sa gudli!,” comes from a letter written by an English gypsy
woman named Britannia Lee. Peirce extracted the clause from the end of the following longer sentence (p. 276): “Buti rakkerdém apré mori foki, buti nevvi, buti
savo sos rumado, te beeno, te puredo, savo sos vino fon o puro tem, te b u tikumi aja
kekkeno sos rakkerben sa gudli.” Britannia Lee provided her own, not fully literal,
translation of her letter, which for this passage reads as follows in her English
(p. 279): “Much they talked about our people; much news I heard,—much as to
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who was married and born and buried, who was come from the old country, and
much more. Oh, never was such news so sweet to me!” Trusting the Romany sentence’s punctuation—with a comma before, but not after, “te b u tikumi” (“and
much more”),—Peirce took b u tikumi as his starting word without realizing that it
in fact ended the preceding clause in the longer sentence.
325.34 shawls of Kurk, curtains of Teza] Kurk is a village in the Çatak region of the
Van province of North Kurdistan. “Teza” could refer to the Teza River Valley in the
province of Ivanovo in western Russia, an important textile-industry region.
326.7 Trikhala] Trikala, provincial capital about thirty-three miles west of Larissa.
326.16 To hi b u tsi sh u kár!] A clause lifted from C. G. Leland’s The Gypsies, p. 56 (in
a chapter on Russian gypsies, hence the use of the Russian word to), where it is
translated “That is very pretty!”
326.16 madam] Peirce at some point (c. 1897) replaced this word with the Romany
phrase “miri kamli pen” (“my dear sister”), which he subsequently deleted.
327.17 Letochoro,] This is Litohoro, a town just east of the monastery of St. Dionysius, not far from the Aegean sea on the Macedonian coast.
328.37–329.1 Nikophoro, bishop of Petra . . . monastery in Skala.] Peirce, in this passage, took his inspiration from a klephtic conversation found in Sonnini’s Travels,
2:381, which he recorded as follows in R 1560:19: “At the foot of that tree I killed
with a musket shot a Greek bishop who was carrying money to the convent of
Skala.” Peirce’s transformation of this bishop into Nikophoro of Petra appears to be
fanciful and geographically implausible, especially if Skala is the town located on
the island of Patmos.
329.31–32 Maurokordato . . . in Egina,] Aléxandros Mavrokordátos died in Aegina on
18 August 1865.
330.14–17 “Soon as Ulysses . . . from his hand.”] From Homer’s Odyssey, bk. xiv, ll.
29–31, as translated by Alexander Pope in The Odyssey of Homer, bk. xiv, ll. 33–36.
330.24–25 six merchants . . . before,] This incident, jotted down in R 1560:19, is also
inspired by Sonnini’s Travels, 2:381.
330.32 The village of Skamnia] A village on the south side of Mt. Olympus.
330.35 Platamona] The coastal town of Platamon or Iraklion.
332.31 “Fasl Ullah.”] In an earlier draft, Peirce gave the following description of Ullah
(R 1561:102): “He was a very handsome Persian of distinguished type, rather tall,
with white skin, jet black hair and excessively dark eyes, large but wanting an
expression.”
334.3 Vienna] Peirce visited Vienna in August of 1870, traveling from Prague by train.
334.29 Pest] On 23 August 1870, Peirce traveled by boat from Vienna to Pest.
335.33 the inn of the Erzherzog Karl] When in Vienna, Peirce did not stay at this inn,
but he does seem to have been familiar with it. When gathering travel tips for an
unidentiﬁed person (possibly a colleague at the Coast Survey), Peirce wrote that he
stayed at the Munsch hotel, but he added “The Erzherzog Karl is pretty good I
guess” (R 1560A: 9). The two hotels faced one another on the Kärtnerstraße. Peirce
must have liked Vienna, as he reserved no less than forty days for the city in the
three itineraries he suggested to the traveler. The itineraries ranged from 104 to 140
days, covering much of Europe.
335.40 St. Denys] The monastery of St. Dionysius, referred to in ann. 319.7–8.
336.13–14 the afternoon train for Prague.] Peirce took that train in the opposite direction in 1870 and mentioned it to Zina in his 28 August 1870 letter (RL 337):
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I don’t think by the way I remembered to say how beautiful my journey from Prague to
Vienna was. It was so, the passage through the mountains of Bohemia being very ﬁne. Very
precipitous dark green hills descending to a very narrow valley in which wound a little stream.
Passed through eleven dark tunnels. A capital tour for young married people.

336.26 Approach, ye furies fell!] William Shakespeare, A Midsummer Night’s Dream,
act 5, scene 1, line 273.

52. Why Punish Criminals?
341.1 Sir:] The circumstances of Peirce’s letter to the editor of the Independent are
explained in the editorial headnote for this selection in the apparatus.
341.1 Why do we punish criminals?] What in the fragmentary draft corresponds to this
introductory question is preceded there (RL 218:24) by the following opening
paragraph :
I do not believe in punishments, unless it be in summary inﬂictions of bodily pain springing from natural indignation. But as for the slow tortures we inﬂict upon criminals, if that be
the outcome of ideas of right and wrong, I think ideas of right and wrong were better given up.
I notice those ideas have mighty little inﬂuence in deterring men from evil; they serve chieﬂy
to steel our hearts against other offenders.

341.6–7 These are the reasons . . . be found.] Peirce provides a few more reasons in
“Dmesis,” The Open Court, vol. 6, no. 266 (29 September 1892): 3399. An elaborate outgrowth of the present text, that article was written after Peirce was atrociously swindled in the summer of 1892, and reﬂects themes that also appear in
“Evolutionary Love” (sel. 30). “Dmesis” will be included in W9.
341.9 “Vengeance is mine, I will repay, saith the Lord,”] Rom. 12:19; also quoted by
Peirce in “Dmesis,” p. 3400.
342.17–18 in the days of Petronius and Apuleius] In the ﬁrst and second centuries A.D.:
Titus Petronius Niger (d. 66) and Lucius Apuleius (c. 124–c. 170).
343.9–11 Professor Lombroso’s . . . sense of pain.] Lombroso discusses the reduced
sensibility of criminals in part 3, chap. 2 of L’Uomo delinquente (Criminal Man,
originally published in 1876, later expanded into a multivolume work, translated
into French in 1887, in English in 1911).
343.32 The reply is:] A draft sheet (RL 218:22) provides the following sharp and brief
reply:
Discard the atrocious doctrine that the community has a right to practice tortures upon
one man simply to scare another, or to scare that man from some future possible misdeed.
Drop the idea of punishment altogether. Recognize the established fact that a criminal is a
man of diseased mind; and treat him as such.

343.34–35 And drop . . . altogether.] Peirce repeated this idea ten years later in the second chapter of “Minute Logic” (R 428:69–71, CP 2.164, 1902):
For my part, it so burns in my heart that if I could I would abolish almost all punishment of
grown people, and all judicial approval or disapproval except of the court’s own ofﬁcers. Let
public opinion have its approvals and disapprovals, until public opinion learns better. But as
for public force, let it be restricted to doing what is necessary to the welfare of society. Punishment, severe punishment, the barbaric punishment of a prison cell, inﬁnitely more cruel
than death, is not in the least conducive to public or to private welfare. As for the criminal
classes, I would extirpate them, not by the barbarous method which some of those monsters
whom economics has evolved propose, but by keeping the criminals conﬁned in relative luxury, making them useful, and preventing reproduction. It would be easy to convert them from
a source of enormous expense, and perpetual injury to people, into self-supporting, harmless
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wards of the state. The only expense would be that of losing our darling revenge upon them.
As for sporadic criminals, defalcators, murderers, and the like, I would deport them to an
island, and leave them to govern themselves, and deal with one another. For triﬂing violations
of order, triﬂing punishments might be retained.

343.35–344.8 First, . . . Hence, sixth,] Compare with Peirce’s eleven-step plan proposed in “Dmesis,” p. 3401.
344.41 Outsider] On Peirce as “Outsider,” see the headnote in the apparatus for this
selection and W6:lxxvii–viii.

53. Buckley’s Moral Teachings of Science
345.1 Arabella B. Buckley] British scientiﬁc writer Arabella Burton Buckley (1840–
1929; Fisher was her married name) was known for her illustrated books introducing young readers to the sciences; she was secretary to the geologist Charles Lyell
for the last twelve years of his life.
345.21–23 The ﬁrst of these teachings . . . any inquiry.] In the 1898 manuscript “The
Logic of Events,” Peirce made a similar observation (R 940:7):
The struggle of the scientiﬁc man is to try to see the errors of his beliefs,—if he can be said to
have any beliefs. The logic which observational science uses, is not like the logic that the
books teach, quite independent of the motive and spirit of the reasoner. There is an ethics
indissolubly bound up with it,—an ethics of fairness and impartiality, and a writer who
teaches by his example to ﬁnd arguments for a conclusion which he wishes to believe saps the
very foundations of science by triﬂing with its morals.

346.20–21 a little discrepancy . . . planet Mars . . . Kepler,] Astronomia Nova, pars
secunda, caput XIX (in vol. 3 [1860] of Christian Frisch’s edition of Kepler’s Opera
Omnia, p. 258), and pars quarta, caput XLIII (ibid., p. 334). This refers to the eightminute-of-arc discrepancy Kepler observed between his “vicarious hypothesis”
and Tycho Brahe’s precise observations.
347.8–10 Men like Spencer . . . the universe] See sel. 39 and also W6:398–99.
347.18–19 It has nothing . . . eternal verities,] This statement is worth contrasting with
the last sentence of Peirce’s 1898 lecture on “Philosophy and the Conduct of Life”
(EP2:41):
In this way the eternal forms, that mathematics and philosophy and the other sciences make us
acquainted with, will by slow percolation gradually reach the very core of one’s being; and
will come to inﬂuence our lives; and this they will do, not because they involve truths of
merely vital importance, but because they are ideal and eternal verities.

At the end of another 1898 lecture, “The First Rule of Logic,” Peirce adds that science “has nothing at stake on any temporal venture, but is in pursuit of eternal verities, not semblances of truth, and looks upon this pursuit, not as the work of one
man’s life, but as that of generation after generation, indeﬁnitely” (EP2:55–56).
347.30–35 formulated the mechanical philosophy . . . of the proposition] See for instance
Boyle’s The Origin of Forms and Qualities (1666) and About the Excellency and
Grounds of the Mechanical Philosophy (1674).
348.4–5 when Tyndall proposed a prayer test] See ann. 183.19–23 under sel. 29,
“Man’s Glassy Essence.” Peirce also describes this prayer test (although he misremembers the details) at the beginning of a draft of the ﬁrst Lowell Lecture on the
history of science: see 1892.109, R 1287:3–6 (July 1892).
348.6 than that of Elijah] The story of Elijah’s prayer test is told in 1 Kings 18:20–40.
Peirce also alludes to it in R 1287:5.
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54. Ridgeway’s Origin of Metallic Currency

349.1–2 William Ridgeway] Sir William Ridgeway (1853–1926), British classicist
who was professor of Greek at Queen’s College in Cork (1883–92) before becoming Disney Professor of Archaeology at Cambridge University. The Origin of
Metallic Currency was his ﬁrst book.
349.6–8 Belshazzar, watching . . . with God,] Dan. 5:5, 24–28. The Aramaic words
written on the wall, “Mene, Mene, Tekel, Upharsin,” are usually translated into
“count, count, weigh, divide,” which Daniel interpreted for King Belshazzar as
meaning that his reign had come to an end and would be divided, as he had been
weighed and found wanting. In the ﬁfth of his Lowell lectures on the History of
Science (fall 1892), Peirce explained that the words were “simply the names of
units of weight”: Mene or Mina was a pound, Tekel, the Assyrian form of “Shekel,”
corresponded roughly to an ounce, and Upharsin meant “fractions” (R 1277:13),
here translated into “drams” by Peirce. See Peirce’s deﬁnitions of “mina,” “shekel,”
and “dram” in CD 3770, 5563–64, and 1758 respectively.
349.16 Boeckh] August Böckh (1785–1867), German philologist and historian of
antiquity, whose Metrologische Untersuchungen über Gewichte, Münzfüsse und
Masse des Alterthums in ihrem Zusammenhange of 1838 Peirce was familiar with
(R 170:4). Ridgeway states in his book (p. 1) that it was Böckh who ﬁrst suggested
that “the weight standards of antiquity had been obtained scientiﬁcally.”
349.16 Queipo] Vicente Vázquez Queipo (1804–1893), Spanish statesman and academician, colonial magistrate in Cuba, and author of Essai sur les systèmes métriques
et monétaires des anciens peuples depuis les premiers temps historiques jusqu’à la
ﬁn du Khalifat d’Orient, 3 vols. in 4 (Paris: Dalmont et Dunod, 1859), a work
Peirce was well acquainted with.
349.16 Hultsch] Friedrich Otto Hultsch (1833–1906), German philologist and historian, author of Griechische und römische Metrologie (Berlin: Weidmann, 1862;
Peirce studied the second edition of 1882 [R 170:4]) and Metrologicorum scriptorum reliquiae (Leipzig: B. G. Teubner, 1864–66).
349.23–25 We know . . . twice as many.] See WMS 592, a thirty-one-page manuscript
Peirce donated on 17 December 1897 to the Astor Library, titled “A classiﬁed list of
modern pounds, perhaps a quarter of those in recent use.” Peirce compiled this long
list in 1886–87 to write the article “pound” for the Century Dictionary (CD 4657–
58). The document is in the New York Public Library, where it is cataloged as
“P 14438, Astor, Lenox and Tilden Foundations. 1898.”
350.15 W. M. Flinders Petrie] Sir William Matthew Flinders Petrie (1853–1942), British archaeologist and egyptologist, author of the inﬂuential Inductive Metrology, or
the Recovery of Ancient Measures from the Monuments (London: H. Saunders,
1877), a work Peirce studied closely.
350.20 the article “Weights and Measures”] Petrie wrote the second section of that
article, “Ancient Historical,” in Encyclopaedia Britannica, 9th ed., vol. 24 (1887):
480–88.
350.21–33 Having determined . . . of the curve] W. M. F. Petrie, Naukratis, part 1,
1884–85, Third Memoir of the Egypt Exploration Fund (London: Trübner & Co.,
1886; reprinted in Chicago: Ares Publishers, 1992). Chapter 9 (pp. 69–87) is titled
“The Weights of Naukratis” and contains the list of 516 weight standards; the curve
Peirce refers to is found in plate XXIV of that work. Peirce offered a long statistical
and historical discussion of Petrie’s distribution of weights among the kets (or kats)
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in the ﬁrst section of the second chapter of his 1902 “Minute Logic”: see R 427A:
16–24 and EP2:119–20.
350.35–37 Prof. Ridgeway . . . too light.] The Origin of Metallic Currency, p. 241n.1.
351.14–16 Prof. Ridgeway’s theory . . . exchangeable for a cow. ] Ridgeway developed this theory in chaps. 3–6 of his book.
351.19–20 the cow had the same gold value . . . 130 to 135 grains Troy] According to
Ridgeway (pp. 153–54), the value of a cow in different countries and ages ranged
between 120 and 140 grains of gold; it is the value of the “Homeric ox-unit” (one of
the twelve he listed) that ranged between 130 and 135 grains of gold.
351.24 the dirhem and mithcal.] Also written (among other spellings) “derham” and
“miskal,” deﬁned by Peirce in CD 1551 and 3798 respectively. Both are Arabian
weights, the miskal being either 50/33 or 10/7 of a derham, itself 2/3 of an Attic
drachma.
4
351.25–26 The Roman as] Deﬁned in CD 331 under entry “as ,” but apparently not by
Peirce.
351.28–30 the author ﬁnds . . . French style,] Members of the “school of Bœckh”
include the scholars Ridgeway mentions at the beginning of his ninth chapter,
“Statement and Criticism of the Old Doctrine”: Ferdinand Friedrich Carl Lehmann-Haupt, Johannes Brandis, F. O. Hultsch, Barclay Vincent Head, and Prince
Michel C. Soutzo. On page 1, Ridgeway stated that the views of Böckh and his followers were “undoubtedly suggested” by the scientiﬁc metric system that had just
been established by the French Republic.

55. Pearson’s Grammar of Science
352.1 Karl Pearson] Karl Pearson (1857–1936), British scientist and philosopher of
science, professor of geometry, applied mathematics, and mechanics (mostly at
University College, London). A friend of Francis Galton, he applied statistics to
biological problems and was one of the founders of modern statistical theory and
biometry. Appointed to the chair of eugenics in 1911, he was for a time the editor of
the Annals of Eugenics. His main philosophical work is contained in The Ethic of
Freethought, a Selection of Essays and Lectures (London: T. F. Unwin, 1888) and
in The Grammar of Science, of which Peirce is here reviewing the ﬁrst edition.
Peirce also reviewed the second edition (London: Adams and Charles Black, 1900)
for the Popular Science Monthly 58 (January 1901): 296–306 (EP2:57–66).
352.7–10 Although . . . exploded, . . . considerable power,] Pearson was the nominalistic champion par excellence for Peirce, who wrote in a draft (R 1434:39): “It
seems little likely that this almost exploded nominalism will ever get more forcibly
argued than is by Mr. Pearson.”
352.13–15 “The object of . . . the mind.”] The Grammar of Science, p. 63. That sentence continues with the following clause: “and the scientiﬁc method consists in
drawing just comparisons and inferences from stored sense-impresses and the conceptions based upon them.”
352.23 “product of the perceptive faculty.”] This is a common phrase in Pearson’s
book; see for instance pp. 99–102.
352.23–24 “not so much . . . gravitation”;] The Grammar of Science, p. 104.
352.26–353.1 “The mind of man . . . reasoning faculty.”] Ibid., p. 110.
353.4–5 “the reality . . . sense-impressions.”] Ibid., p. 50.

468

W r i t i n g s o f C . S. P e i rc e 1 8 9 0 – 1 8 9 2

353.37–38 Laplace’s doctrine of indirect probabilities] French mathematician Pierre
Simon de Laplace (1749–1827) developed his views on indirect probabilities in
Théorie Analytique des Probabilités (Paris: Ve. Courcier, 1812). See a related
remark Peirce made in 1903 about both Laplace and Edgeworth in the sixth Harvard lecture, EP2:215–16. Peirce also remarked about Laplace’s view of probabilities in his article on “probable inference” in Baldwin’s Dictionary of Philosophy
and Psychology, vol. 2 (1902), pp. 354–55 (CP 2.785).
353.38–39 relying . . . Mr. F. Y. Edgeworth’s cobwebs] Francis Ysidro Edgeworth
(1845–1926), Irish economist and logician, author of Mathematical Psychics: An
Essay on the Application of Mathematics to the Moral Sciences (London: C. K.
Paul, 1881). According to Max H. Fisch, Peirce may have met Edgeworth at a scientiﬁc meeting in London in the early 1880s. In The Grammar of Science, chap. 4,
§§15–16, pp. 171–77, Pearson understands Laplace’s views on indirect probabilities as interpreted by Edgeworth in “The Philosophy of Chance” (Mind 9 [1884]:
223–35). The “cobwebs” probably emphasize Pearson being ensnared in Edgeworth’s complicated Spencerian arguments about a priori probabilities, which
Edgeworth’s abstruse writing style does not help clarify.
353.39–41 he allows himself . . . Dr. Ernst Mach, . . . relativity of motion] At the
beginning of chap. 6 on “The Geometry of Motion,” Pearson explains (pp. 231–32)
that the validity of the geometry of motion “depends not upon its absolute correspondence with anything in the real world,” but upon its power “of brieﬂy resuming
the facts of perception or of economizing thought.” In the accompanying footnote
Pearson attributes the conception of economy of thought to Ernst Mach, who was,
like Pearson, a thorough advocate of sensationalism. Peirce, who at the time was
busy helping the Open Court Company translate Ernst Mach’s Science of Mechanics, had made up his mind about Mach’s nominalism, and when the following year
he reviewed Mach’s book for The Nation (vol. 57, 5 October 1893:251–52; CN
1:187–90), he criticized Mach’s view of science “as an economy” and took him to
task for deciding metaphysically that there was no such thing as absolute space,
time, and motion.
354.3–5 as far as rotation . . . Foucault’s pendulum-experiment] French physicist Léon
Foucault (1819–1868) conducted his pendulum experiment in 1851. Both in his
1893 undelivered lecture on fallibilism in the sciences (R 860:10–11) and at the
end of his review of Mach (see above), Peirce stressed that Newton rightly concluded from the laws of motion that there were such realities as Time and Space
that “were more than words expressive of relations between bodies and events.”
This was a scientiﬁc conclusion “fortiﬁed by Foucault’s pendulum experiment,
which showed that the earth has an absolute motion of rotation equal to its motion
relative to the ﬁxed stars” (CN 2:190). See also on this matter a later Nation review
by Peirce in CN 3:33 (13 June 1901).

56. Curry’s Province of Expression
355.3 S. S. Curry . . . School of Expression;] Samuel Silas Curry (1847–1921), Methodist minister and professor of oratory at Boston University. In 1882, he married
Anna Baright (1854–1924), a dramatic reciter and elocution instructor who had set
up her own school, the School of Elocution and Expression, in downtown Boston in
1879. In 1885 Curry was allowed to merge his private teachings into that school,
whose name was then changed into the “School of Expression” (the origin of
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today’s Curry College). The school was chartered in 1888, and Curry headed it
until his death. Curry also taught in several theological schools such as Union
Theological Seminary in New York, Yale Divinity School, Harvard Divinity
School, and the University of Chicago.
355.6–9 The name Elocution . . . or real art.] Peirce had personal reasons to object to
Curry’s reduction of elocution to a soulless or mechanical art, since Peirce in his
youth had cultivated the oratorical art and had been recognized for his talent during
his years in high school and college. In the mid-1890s Peirce apparently sought to
apply for a position of elocution teacher at the General Theological Seminary of
New York. See R 1570, which is a lesson in elocution for Episcopalian ministers.
355.14–15 four different schools of delivery] Curry devoted a chapter to each school
or method of teaching expression (chaps. 17–20).
355.16 (that of Rush),] James Rush (1786–1869), American physician and author of
Philosophy of the Human Voice (Philadelphia: J. Maxwell, 1827), a book that
greatly inﬂuenced the development of elocution in America and remained the
authority on voice through most of the nineteenth century.
355.16 the impulsive,] Curry attributed the impulsive school to Richard Whately’s critique of the mechanical school in his 1828 Elements of Rhetoric.
355.16–17 (that of Delsarte).] François Delsarte (1811–1871), French acting and singing teacher, elocutionist, and theater theorist, founder of the Delsarte System of
Aesthetics, a school that became very inﬂuential in actor training programs in the
United States.
356.6 Mr. Mackaye himself,] James Morrison Steele MacKaye (1842–1894) was a
New York playwright and actor who imported Delsarte’s system into the United
States. Juliette Peirce took lessons with Steele MacKaye in the second half of the
1880s, leading to a close connection between the Peirces and the MacKayes. See
W6:213–15 and 458, ann. 213.12–13.
356.18–20 He thinks . . . representative, art.] See The Province of Expression, pp. 366–80.
356.22 We are promised . . . nine succeeding volumes] Ibid., p. vii.

Bibliography of Peirce’s References
The following list provides references to editions Peirce is most likely to
have used as inferred from library charging records, descriptions of the contents of his library, and clues found in his manuscripts and correspondence. A
full reconstitution of Peirce’s library is in progress. Considerable work in that
direction has been done by several scholars, especially José Vericat who also
assisted in the preparation of the present bibliography. Entries indicate which
books Peirce owned or consulted as follows.
Books or other kinds of works that appear in one of Peirce’s lists (e.g.,
R 1556, 1557, 1559) or in his own library cards (R 1596) are assumed to have
been part of his personal library and are labeled “Library.” Whether Peirce
actually owned some of those books is sometimes unclear, but that he made a
record of them suggests they remained in his care for at least some time. An
asterisk is added to the entry when there is independent evidence that a copy of
a particular edition was in his possession—like a review he wrote (it is
assumed that Peirce kept the books he reviewed), his autograph or other
inscriptions in his hand, repeated citations over the years, or testimony by others. Also labeled “Library*” are books reported as “Gift of Mrs. Peirce” in
Widener Library Old Cards and Widener Library Shelf Lists, books Peirce
sold to the Johns Hopkins University, books bought from his estate by Mrs.
James Bryce of Milford, and books that found their way in the Gifford Pinchot
collection at “Grey Towers,” Milford.
Other entries are labeled “Consulted” when library charging records or
other evidence show that Peirce spent some time examining them. Books for
which no record of possession or consultation has been found remain unlabeled, and their entries usually refer to editions readily available at the time.
Abbot, Francis Ellingwood. “Mr. Warner’s ‘Evidence in Full’ Completed.” The Nation
53, no. 1379 (3 December 1891): 426.
———. Organic Scientiﬁc Philosophy: Scientiﬁc Theism. Boston: Little, Brown, &
Co., 1885. (Library.)
———. Professor Royce’s Libel: A Public Appeal for Redress to the Corporation and
Overseers of Harvard University. Boston: Geo. H. Ellis, 1891. (Consulted.)
Adams, Francis, ed. The Genuine Works of Hippocrates: translated from the Greek,
with a Preliminary Discourse and Annotations. New York: William Wood, 1890.
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Chronological Catalog
May 1890–July 1892
The chronological catalog in this volume continues the catalog begun in
W6 and follows the same policy and practice in matters of manuscript reorganization and chronological arrangement (see W6:512 for an explanation of the
departure from the “Chronological Lists” in W1–W5). The editors make every
effort to identify, resequence, repaginate, and date all documents deemed publishable, together with the documents that are genealogically related to them.
Documents clearly unpublishable are cursorily identiﬁed, entered into the
Project’s manuscript database, stored in a folder, and given a catalog entry. All
other documents undergo the usual reorganization process, until their publishability is ﬁnally assessed.
The catalog lists and provides information about the following kinds of
documents (abbreviations are explained in “Bibliographical Abbreviations in
Editorial Matter”).
(1) All of Peirce’s known publications, usually identiﬁed by a P number.
(2) All of Peirce’s manuscripts (holograph or amanuensis), typescripts, offprints, notebooks, galleys, proof pages, prospectuses, which are archived in
the Houghton Library of Harvard University or in any other known collection.
(3) The occasional letters, generic or personal, and letter drafts that are
included in the edition, usually identiﬁed by an RL number.
(4) Titles of papers read by Peirce at professional meetings, or known to
have been written by him, even though no corresponding manuscripts have
been identiﬁed.
Not included here are those items in K. L. Ketner’s Comprehensive Bibliography that merely mention Peirce’s Coast Survey duties and observations in
the annual Report of the Superintendent of the United States Coast Survey.
Excluded from the present listing are those items that are related to Peirce’s
work for the Century Dictionary, which will be entered in the chronological
catalog for W7 (under preparation by the Projet d’édition Peirce, Université du
Québec à Montréal).
Information for each item includes: (a) the title provided by Peirce, or, if
not available, a title provided by the editors, enclosed in italic square brackets;
(b) the document type (holograph, typescript, etc.); (c) the number of sheets it
contains, i.e., the number of inscribed rectos and versos (not counting sheets
with alternate ISP numbers); (d) the archival source; (e) the archival call num480
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ber if any, or, in most cases, the Robin Catalogue manuscript number preceded
by R, RS, or RL and followed by the ISP pagination as resequenced (a comma
is used to separate ISP page numbers when their corresponding sheets follow
one another, and a semicolon is used either to separate ISP page numbers when
their corresponding sheets are discontinuous or constitute discrete groupings,
or to separate distinct R numbers; an equal sign between different R/ISP numbers indicates that they are alternate numbers assigned to the same sheets; bracketed page numbers are assigned in those rare cases where ISP numbers are
missing); (f) the date, followed in parenthesis by an abbreviated rationale (see
below); (g) supplementary information such as cross-references to other documents, content clues, and previous places of publication, such as NEM or CP.
All documents have been arranged chronologically according to the following principles.
(1) Documents whose composition is known to have taken place or begun
in a given year are all listed under that year, which serves as a subtitle in the
catalog. Within each year, the documents are arranged chronologically month
by month in a decreasing order of date exactitude: ﬁrst the documents dated to
a precise day or range of days within a given month, then those dated simply
within that month, then those dated within a month range beginning in that
month, then those of the following month if that month falls in the same trimester, then those within a trimester indicated by a season (for instance, “winter” documents follow the March documents), then those dated within a season
range (spring–summer, for instance), then those of the next trimester, and so
on until the end of the year, and ﬁnally those dated within the year or a year
range beginning in that year.
(2) Documents whose composition is not conﬁdently known, but only suspected, to have taken place or begun within a given year are listed separately
after those mentioned above, under a new subtitle representing the circa year.
Such documents are grouped thematically as much as possible, so that papers
on geometry are not scattered among papers on metaphysics for instance.
(3) Published documents are dated according to their date of publication,
but the corresponding surviving manuscripts, galleys, and proof pages are
dated according to the time of composition, correction, or mailing.
(4) All documents are numbered in the ﬁnal catalog order, restarting at 1
each time a new year or circa year is reached. This practice yields a ﬂexible
reference and ﬁling system that allows users to refer to any document by its
year and sequence number: 1890.18 or c. 1891.6, for example. This system is
used occasionally in the critical apparatus.
Whenever the date provided is the result of guesswork, it is followed by a
short rationale that summarizes the grounds on which the editors based their
dating. Common rationales include: “paper,” when the document was written
on a kind of paper stock mostly used within the period; “watermark,” when the
paper’s watermark contains a manufacturing year before which Peirce could
not have written the document; “handwriting,” when comparison of Peirce’s
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handwriting in many documents over an extended period indicates a pattern
that is characteristic of the volume’s period; “context,” when the document
touches matters also dealt with in other documents of the period, or reﬂects a
research interest Peirce is known to have had at the time. Rationales for circa
years may also indicate that they were a mean in a range of possible years:
some c. 1891 paper might have been written anywhere between 1889 and
1893, for instance. Future research is likely to improve the dating of a number
of such documents, which may then be transferred with adequate notiﬁcation
to new places within the catalog when this occurs.
Documents published in this volume have their title introduced by the boldfaced word Selection followed by the number they were assigned in the table
of contents. This selection number is assigned only to documents containing
the selected copy-text, not to those that are used as sources of emendation. In
cases of split copy-text, more than one item may be given the same selection
number. Selections 30 and 51 (a split copy-text) are respectively unlisted and
listed partially in the catalog below, but their entries are completed in a separate section called “Supplementary Catalog Entries.”
1890
12. Selection 1. Familiar Letters about The Art of Reasoning
Holograph, 24 sheets, Houghton, Peirce Papers, R 186:2–25; 15 May 1890. Published in NEM 1:131–44.

13. [Bibliography of Mathematical and Physical Treatises]
Holograph, 5 sheets, Houghton, Peirce Papers, R 1551:2–6; May 1890 (deduced
from letter to Peirce from J. M. Markoe of the Astor Library, 4 June 1890).

14. Selection 2. Review of Théodule Ribot’s Psychology of Attention
P 391. The Nation, vol. 50, no. 1303, pp. 492–93; 19 June 1890. Published in
CN 1:83–86.

15. Selection 3. Six Lectures of Hints toward a Theory of the Universe
Holograph, 3 sheets, Houghton, Peirce Papers, R 972:2–4 ( R 1573:135–37);
spring 1890 (paper, closeness to “Sketch of a New Philosophy” and “The Architecture
of Theories,” letter from G. S. Hall dated 12 July 1890).

16. Selection 4. Sketch of a New Philosophy
Holograph, 9 sheets, Houghton, Peirce Papers, R 928:2–10; spring 1890 (paper,
handwriting, connection to R 878). Folder also contains 7 draft sheets, R 928:11–16
and R 1573:237. Published in NEM 4:375–79.

17. Selection 6. The Non-Euclidean Geometry made Easy
Holograph, 8 sheets, Houghton, Peirce Papers, R 117:2–9; spring 1890 (paper,
composed before R 956 [July 1890]). Folder also includes an incomplete 4-page variant: R 278:979, 106, 1347, 108. R 117:2–3 was published in CP 8.97–99, and
R 117:2–9 in NEM 3/1:687–91.
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18. Selection 5. [On Framing Philosophical Theories]
Holograph, 5 sheets, Houghton, Peirce Papers, R 956:43–47; June–July 1890
(likely composed between selections 3 & 4, and “The Architecture of Theories”). These
pages discuss the logic of philosophical theory and the nature of the conceptions to be
used in a theory of the universe.

19. [Conceptions of Logic and Mathematics]
Holograph, 7 sheets, Houghton, Peirce Papers, R 813:2–3; RS 5:13–15; RS 25:10;
R 839:239; June–July 1890 (paper, clear connection to “The Architecture of Theories”). The conception of mathematical absolute is especially discussed.

20. Selection 7. Review of William S. Jevons’s Pure Logic
P 392. The Nation, vol. 51, no. 1305, p. 16; 3 July 1890. Published in CN 1:86–88.

21. [Note on the fourth number of vol. 12 of the American Journal of Mathematics]
P 392.5. Short published note, The (New York) Evening Post, vol. 89, 14 July 1890,
p. 6, col. 2. Also published in The Nation, vol. 51, no. 1307, p. 52, col. 1, 17 July 1890.
Includes references to Fabian Franklin and Henry Taber. See last sentence of P 394.

22. The Architecture of Theories [Outlines]
Holograph, 2 sheets, Houghton, Peirce Papers, R 956:2, R 278:209; mid-July 1890
(correspondence with Paul Carus, Open Court Co.). The ﬁrst sheet outlines the content
of the initial version, while the second sheet outlines the physics section of the ﬁnal version.

23. [On the system of expressing gravity by logarithmic seconds]
Holograph, 9 sheets, National Archives, Record Group 22, letter to USCGS superintendent T. C. Mendenhall dated 22 July 1890.

24. Selection 22. The Architecture of Theories [Initial Version]
Holograph, 4 sheets, Southern Illinois University, Morris Library, Special Collections, “Box 65 Monist I:2”; 49 sheets, Houghton, Peirce Papers. (1) SIU manuscript 1–4;
R 956:7, 51–55, 16–18; R 968:2–6; R 956:39–41, 31–38; R 105:12–13; R 956:12;
RS 104:49; R 956:49, 22–26, 28, 27, 29–30. (2) Draft pages and false starts: R 956:3–5,
48; RS 64:38; R 105:10–11; R 956:11, 50, 13. July 1890 (paper, correspondence).
This folder contains the initial version of P 439 with its related draft pages and false
starts. R 968:2–6 was published in CP 1.130–32.

25. Selection 8. Review of Paul Carus’s Fundamental Problems
P 393. The Nation, vol. 51, no. 1310, pp. 118–19; 7 August 1890. Published in
CN 1:88–89.

26. Selection 9. Review of Thomas Muir’s The Theory of Determinants
P 394. The Nation, vol. 51, no. 1313, p. 177; 28 August 1890. Published in
CN 1:90 and in HPPLS 1:416–17.

27. The Architecture of Theories [Draft Pages Related to Final Version]
Holograph, 12 sheets, Houghton, Peirce Papers, R 956:8, 10, 9, 14, 6; R 1314:6;
R 956:15, 19–21; R 956s:2; R 956:42. 30 August 1890 (date of ﬁnal MS). This folder
contains draft pages and false starts related to the next entry.
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28. Selection 23. The Architecture of Theories
Holograph, 37 sheets, Southern Illinois University, Morris Library, Special Collections, “Box 65 Monist I: 2”; 30 August 1890 (day the manuscript was sent to Paul Carus
at the Open Court). Draft pages directly connected to this holograph are found mainly
in R 956.

29. [Record of Juliette Peirce’s Illness]
Holograph, 2 sheets, Houghton, Peirce Papers, R 1641:2–3; 6–8 September 1890.
Record of J. P.’s temperature and food and medicine intake.

30. Selection 10. Review of Alexander C. Fraser’s Locke
P 396. The Nation, vol. 51, no. 1317, pp. 254–55; 25 September 1890. Published in
CN 1:93–96.

31. Review of Alexander C. Fraser’s Locke
The (New York) Evening Post, vol. 89, 27 September 1890, p. 5, cols. 1–2. Identical
to Nation review published on 25 September 1890 (P 396).

32. Selection 11. [Notes on the First Issue of the Monist]
P 397. Two notes published together in The Nation, vol. 51, no. 1321, 326; 23 October 1890. Published in CN 1:96–97.

33. [Notes on the First Issue of the Monist]
The (New York) Evening Post, vol. 89, 29 October 1890, p. 8, col. 4. Identical to
Nation review published on 23 October 1890 (P 397).

34. Williams’s Our Dictionaries
P 398. Review of Ralph Olmsted Williams’s Our Dictionaries, and Other English
Language Topics, in The Nation, vol. 51, p. 349; 30 October 1890. Published in
CN 1:97–98. It will be published in W7.

35. Williams’s Our Dictionaries
The (New York) Evening Post, vol. 89, 31 October 1890, p. 8, col. 3. Identical to
Nation review published on 30 October 1890 (P 398).

36. [Dates, Places, and Christmas in Juliette Peirce’s Life, from 1857 to 1890]
Holograph, 6 sheets, Houghton, Peirce Papers, R 1610:3–5, 2; R 278:1015–16;
c. Christmas 1890.

37. The Architecture of Theories
Galleys (P 439), 6 long sheets, ﬁrst set corrected by Paul Carus, Southern Illinois
University, Morris Library, Special Collections, “Box 65 Monist I:2”; fall 1890.

38. The Architecture of Theories
Galleys (P 439), 6 long sheets, second set corrected by Peirce, Southern Illinois
University, Morris Library, Special Collections, “Box 65 Monist I:2”; fall 1890.

39. The Architecture of Theories
Galleys (P 439), 6 long sheets, third set, Houghton, Peirce Papers, R 1600, Box 3;
fall 1890.
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40. The Architecture of Theories
Proof pages (P 439), with typographical corrections, pp. 162, 164–65, 168–76,
with two distinct corrected copies of pp. 171 and 176, Southern Illinois University,
Morris Library, Special Collections, “Box 65 Monist I:2”; fall 1890. Missing are
pp. 161, 163, and 166–67.

41. On Real Curves. First Paper
Holograph, 5 sheets (with many drafts), Houghton, Peirce Papers, R 105:2,
R 104:3–6; 1890 (paper, handwriting). Draft and scratch sheets connected to this portion of the folder are R 104:3, 7, 15. An incomplete draft is titled “On Real Curves”:
R 104:2, R 105:4–5. Fragment pages include R 105:14, 6–8.

42. [Chronology of Events, 1839–1890]
Holograph, 2 sheets, Houghton, Peirce Papers, R 1609:2–3; 1890 (internal evidence). Connected to “My Life” (next entry).

43. Selection 12. My Life
Holograph, 5 sheets, Houghton, Peirce Papers, R 1602:2–6; 1890 (paper, connection to R 1609).

44. The Genuine Works of Hippocrates: translated from the Greek, with a Preliminary Discourse and Annotations, by Francis Adams.
Holograph, 1 sheet with the book information printed on top, Houghton, Peirce
Papers, RS 104:47; 1890 (reprint year of book, handwriting). A short three-sentence
book notice, probably for The Nation.

c. 1890
1. Selection 19. Notes on the Question of the Existence of an External World
Holograph, 3 sheets, Houghton, Peirce Papers, R 971:2, 6–7; c. 1890 (handwriting,
paper). Published in CP 1.37 and ﬁrst half of 1.38.

2. Selection 20. [Note on Kant’s Refutation of Idealism]
Holograph, 3 sheets, Houghton, Peirce Papers, R 971:5, 8–9; c. 1890 (handwriting,
paper). Published in CP 1.36 and second half of 1.38. Folder also contains an incomplete draft, R 971:3–4, partly published in CP 1.39.

3. Selection 21. [Notes on Consciousness]
Holograph, 2 small sheets, Houghton, Peirce Papers, R 1009:43–44 (same as
R 1573:197–98); c. 1890 (connection to other documents, preliminary to Monist
series).

4. [Irregularity and the Continuously Inﬁnite]
Holograph, 2 sheets torn from notebook, Houghton, Peirce Papers, RS 68:6, 7;
c. 1890 (handwriting, topic, mean within range of possible years). RS 68:7 contains
logical-algebraic expressions of the ﬁnite and the discretely inﬁnite. Possible connections: “A Guess at the Riddle” in W6:207–9; 29 August 1891 letter from Peirce to
Christine Ladd-Franklin in RL 237:56–57 (CP 8.317) and RS 104:128, draft of “The
Law of Mind” in R 961B: 17. RS 68:6 is printed in an annotation to sel. 26 in this volume.
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5. Selection 13. Note on Pythagorean Triangles
Holograph, 1 sheet, Houghton, Peirce Papers, R 110:2; c. 1890 (paper, handwriting). Folder also contains three other sheets that seem to be connected: R 278:877,
which bears on the same topic, and R 278:444/445 (one is a duplicate of the other),
entitled “Table of Pythagorean Hypotheneuses.”

6. Selection 14. Hints toward the Invention of a Scale-Table
Holograph, 18 pages, Houghton, Peirce Papers, R 221:2–19; c. 1890 (watermark,
handwriting, letter from Herbert Peirce of 22 November 1890, suggestive discussion in
letter, Peirce to Mendenhall, 4 February 1891). Variant 1:R 221:2–5. Variant
2:R 221:9–15. Folder includes several draft pages. Both variants are published in NEM
3/1:731–36.

7. Selection 15. Logical Studies of the Theory of Numbers
Holograph, 4 sheets, the ﬁrst, S4:2, in Houghton Library, and the other three,
R 36:17, 16, and 18, in the Max H. Fisch Papers; c. 1890 (paper, handwriting).

8. Selection 16. Promptuarium of Analytical Geometry
Holograph on graph paper, Houghton, Peirce Papers, R 102:2–5, 10; c. 1890 (text
may be early conception of a textbook of geometry). Published in NEM 2:602–6.
Folder also includes (1) R 103:2, “Syllabus of Plane Analytical Geometry,” a sheet
whose continuation is not extant, compositionally prior to (2) R 106:6–9, “Promptuarium of Analytical Geometry,” a 4-sheet unﬁnished variant of the paper here published.

9. [On the Deﬁciency of Pronouns]
Typescript, 1 fragment sheet, all italics, Houghton, Peirce Papers, RS 43:3; c. 1890
(connected to “Boolian Algebra. First Lection,” R 573, RS 41, RS 42). Sheet contains
two distinct paragraphs on the deﬁciency of pronouns.

10. The Light of Logic
Typescript, 2 sheets, Houghton, Peirce Papers, RS 42:4, 2–3; c. 1890 (precedes
RS 41; connected to “Boolian Algebra. First Lection”). Subtitled “Chapter 1. Boolian
Algebra,” it is apparently the beginning of a logic textbook and a late outgrowth of the
correspondence course.

11. Outline of Logic. Chapter 1. Boolian Algebra
Typescript, 3 sheets, Houghton, Peirce Papers, RS 41:2–4 and last sheet from
folder RL 100; c. 1890 (typed after RS 42, “The Light of Logic”; connected to selection 17, “Boolian Algebra”). Subtitled “Chapter 1. Boolian Algebra,” it is apparently
the beginning of a logic textbook and a late outgrowth of the correspondence course.
Published in NEM 3/1:290–93.

12. Boolian Algebra
Holograph, 1 sheet, Houghton, Peirce Papers, R 582:2; c. 1890 (composed after
RS 41, RS 42, and before RS 38). Very neatly handwritten, with page number 1
inscribed in a corner. Rest of document is missing.

13. Selection 17. Boolian Algebra
Typescript, 3 sheets, Houghton, Peirce Papers, RS 38:5–7; c. 1890 (after RS 41–43 and
R 582, and before “Boolian Algebra. First Lection”). Published in NEM 3/2:1126–31.
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14. Selection 18. Boolian Algebra. First Lection
Holograph, 25 sheets, Houghton, Peirce Papers, R 564:2; R 573:29, 28, 27, 26;
R 1573:116; R 573:25, 5, 4; R 759:2–4; R 573:3; R 569:2–3, 5–8; R 571:2–7; c. 1890
(beginning of a textbook, later than the 1887–88 correspondence course; corresponding
typescript in RS 37:2–6, which is later than RS 38, RS 41–43; appearance close to
R 167, “Primary Arithmetic,” dated 1891). Folder also contains 39 sheets of drafts and
variants: L 100:35–38; R 573:2, 6–24, 30–31; R 564:3–9; R 569:4, 9–13. Published in
NEM 3/1:269–83.

15. Boolian Algebra. First Lection
Typescript, 9 sheets, Houghton, Peirce Papers, RS 37:2–10; c. 1890 (beginning of a
textbook, later than the 1887–88 correspondence course and than RS 38, RS 41–43).
Post-copy-text of selection 18, which uses the corresponding manuscript as copy-text.
RS 37:2–6 is a full TS transcription of selection 18. RS 37:7–10 is a TS transcription of
an earlier branch and sub-branch of the text. Published in NEM 3/1:269–83.

16. [Ascertaining by algebra that the answer to a question is contained in what
we know]
Holograph, 3 sheets, Houghton, Peirce Papers, R 550:2–3, RS 64:85; c. 1890
(paper, handwriting, connection to “Boolian Algebra. First Lection”).

17. A System of Arithmetic
Holograph, 3 sheets, Houghton, Peirce Papers, R 173:2–4; c. 1890 (paper, handwriting, topic). Incomplete notes in which letter combinations replace natural numbers.

18. Geometry. Book I. Projective Geometry
Holograph, 4 sheets, Houghton, Peirce Papers, R 125:2–5; c. 1890 (watermark,
handwriting, topic). Folder also includes 3 draft sheets: R 278:1359–61. Probably a
ﬁrst start for Peirce’s projected book on geometry in the early 1890s.

19. Notes on Klein Icosahedron
Holograph, 36 sheets, Houghton, Peirce Papers, R 112:2–7, R 113:2–15, 18–20,
R 1574:176–88; c. 1890 (paper, handwriting, connection to R 1551, R 1641). No fully
complete sequences of pages in folder; most ﬁnished pages include R 113:2–4, 7–13,
and R 1574:176, 180. See NEM 1:xx.

20. Non Euclidean Geometry
Holograph, 12 sheets, Houghton, Peirce Papers, version 1:R 122:8, 11–13, with
draft pages 9–10, 16–18; version 2:R 122:14–15, 19; c. 1890 (paper, handwriting).
Version 1 published in NEM 3/1:695–96.

21. Calculation of earth’s mean radius vector, ﬁrst made by me for Century
Dictionary
Holograph, 1 large ledger sheet, Houghton, Peirce Papers, R 1080:2–3; c. 1890
(composed after the deﬁnition for radius vector was composed for the Century Dictionary and before the 1891 publication of William Harkness’s The Solar Parallax and its
Related Constants).

22. Constants. A. Pure Physical Constants
Holograph, 1 page on graph paper. Houghton, Peirce Papers, R 1027:2; c. 1890
(same paper as R 102; context).
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23. Numerical Equations
Holograph, 2 sheets, Houghton, Peirce Papers, R 69:2–3; c. 1890 (paper, handwriting). Published in NEM 2:558–59.

24. Formulae for Plane Triangles
Holograph, 1 large sheet, Houghton, Peirce Papers, R 111:2; c. 1890 (connection to
R 124 and R 272 possible, perhaps related to Century Dictionary work).

25. Theory of Quaternion Functions
Holograph, 6 sheets, Houghton, Peirce Papers, R 89:2–8; c. 1890 (year uncertain,
document too fragmentary). Alternate title: “Quaternion Theory of Functions.”

26. Enumeration of Tenses
Holograph, 2 sheets and 1 note card, Houghton, Peirce Papers, R 1217:3,
R 1261:112, R 1217:2; c. 1890 (mean within range of possible years, handwriting,
paper).

27. Passages in Occam’s Logic concerning Relations
Holograph, 5 sheets, Houghton, Peirce Papers, R 1001:2–6; c. 1890 (uncertain;
handwriting matches R 582, perhaps related to research for Century Dictionary).

28. The Argentine General Catalogue. [Start of a Review]
Carbon copy of typescript, 1 sheet, Houghton, Peirce Papers, R 1059B: 124;
c. 1890 (uncertain; mean between 1887 and 1893). Apparently the beginning of a laudatory review of Benjamin Apthorp Gould’s 1886 Catalogo General Argentino, which
gives the mean positions of 32,448 southern stars.

29. [Miscellaneous Fragments, c. 1890–1892]
Holograph, 10 sheets, fragments, Houghton, Peirce Papers, R 278:217, 225, 845;
R 1059c:100; R 1568:4; R 1573:217 ( R 1573X:59); R 1573X:101; R 1574:49,
709; RS 25:191; c. 1890–1892 (handwriting, paper, content).

1891
1. The Architecture of Theories
P 439. The Monist, vol. 1, 161–76, January 1891. See draft in R 956 and holograph,
galleys, and page proofs in SIU collection. Published in CLL 157–78, CP 6.7–34,
PWP 315–23 (partially), VUC 142–59, and EP1:285–97.

2. The Architecture of Theories
P 439. The Monist, vol. 1, p. 176; Houghton, Peirce Papers, R 1600, one sheet
found in bound volume of “Octavo Papers, 1890–1903”; January 1891.

3. Notes [on George Shea’s Some Facts and Probabilities relating to the History
of Johannes Scotus]
P 441. The Nation, vol. 52, no. 1337, p. 139, cols. 2–3; 12 February 1891 (identiﬁcation based on RL 159:4). Shea’s book title continues as follows: surnamed Duns, and
concerning the genuineness of the Spagnoletto Portrait belonging to the General Theological Seminary of the United States (Cambridge: Riverside Press, 1890). Only a portion of this review is attributable to Peirce, according to Max Fisch. Published in
CN 1:99.
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4. Notes [on George Shea’s Some Facts and Probabilities relating to the History
of Johannes Scotus]
The (New York) Evening Post, vol. 90, 19 February 1891, p. 8, cols. 4–5. Identical to
Nation review published on 12 February 1891 (P 441).

5. Survey of Wanda Farm
Notebook, 24 inscribed pages, Houghton, Peirce Papers, R 1069:1–13; dated by
Peirce 18, 19, 25, and 27 February 1891. Chain measurements and triangulation of
Arisbe property. Page 1069:12 is titled “Three Point Problem” and contains a diagram
with trigonometrical formulas. Two maps of Peirce’s property are pasted on the last
page and inside back cover.

6. Note [on Florian Cajori’s The Teaching and History of Mathematics in the
United States]
P 442. The Nation, vol. 52, no. 1338, p. 160, cols. 2–3; 19 February 1891. Published in CN 1:100–101. Three persons replied to this Note: “X.,” F. H. Loud, and
Cajori himself (see CN 1:101–2). Peirce’s reply to all three is in P 446.

7. [Notes on the Algebra of the Copula]
Notebook pages, 6 sheets, Houghton, Peirce Papers, “Logic Notebook,”
R 339:263–68; 24 February (dated entry). Beginning of Peirce’s 1891 work on the
algebra of the copula.

8. The Teaching of Mathematics
P 446. The Nation, vol. 52, no. 1341, p. 218, cols. 1–2; 12 March 1891. This is
Peirce’s reply to three letters to the Editor, by “X.,” F. H. Loud, and Florian Cajori, in
response to Peirce’s remarks on Cajori’s book (see P 442). Published in CN 1:102–3.

9. Methods of investigating the constant of space
Holograph, 3 sheets, Houghton, Peirce Papers, R 1028:5–7; 24 March 1891
(Peirce’s date on R 1028:2, which begins the more mature version of the document).
This text presents nineteen astronomical methods of calculating the constant of space.

10. Selection 36. Methods of investigating the constant of space
Holograph, 3 sheets, Houghton, Peirce Papers, R 1028:2–4; 24 March 1891
(Peirce’s date on R 1028:2). This text presents ﬁfteen astronomical methods of calculating the constant of space. See Peirce’s letter of the same date to Allan Risteen
(RL 376:14–21); see also R 121:8 (NEM 3:707).

11. Selection 31. [Deductions from a Deﬁnition of the Copula]
Holograph, 3 sheets, Houghton, Peirce Papers, R 579:73, 72; R 1573:249; spring
1891 (paper, handwriting, connection to other documents). The folder also includes an
untitled draft (R 579:74, R 1573X: 62, 64) and a preparatory document “Algebra of the
Copula” (R 579:75, 76, 71; R 1573X: 65).

12. Selection 32. Algebra of the Copula [Version 1]
Holograph, 4 sheets, Houghton, Peirce Papers, R 577:2–4, R 579:22 (draft page);
spring 1891 (paper, handwriting, connection to other documents). The folder also
includes a set of ﬁrst starts, two of which are entitled “Algebraic Rules for the Copula”
(R 579:20, 52, 64, 19), and two drafts, both entitled “The algebra of the copula”: (a)
R 577:7; R 579:33; (b) R 577:6; R 579:37, 35, 36, 21.
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13. Selection 33. Algebra of the Copula [Version 2]
Holograph, 9 sheets, Houghton, Peirce Papers, R 579:60, 26–30, 23–24, 55; spring
1891 (paper, handwriting, connection to other documents). The folder also contains
draft pages (R 579:57–58, 56, 54; R 577:8; R 579:34, 31) and two preliminary drafts
with the same title: (a) R 579:65; (b) R 579:25, 59, 44.

14. Formulae of Copula Examined
Holograph, 5 sheets, Houghton, Peirce Papers, R 579:53, 38, 66, 62, 69; spring
1891 (paper, handwriting, connection to other documents). The folder also includes a
short draft (R 579:68, 40, 70) and three sets of working sheets totaling 25 leaves from
R 579, R 839, R 1573X, and RS 64.

15. [Algebra of the Copula: Formulae Examined]
Holograph, 6 sheets, Houghton, Peirce Papers, R 839:192, 230; 196; 197, 193, 198;
spring 1891 (connection to other documents). Tentative classiﬁcation of formulae with
3, 4, or 5 copulas.

16. Selection 34. Examination of the Copula of Inclusion
Holograph, 7 sheets, Houghton, Peirce Papers, R 579:15, 8, 3, 16–17, 5–6; spring
1891 (paper, handwriting, connection to other documents). The folder also includes
working pages (R 579:4, 7–8, 14; R 1573X: 51, 67, 69; R 839:165), a ﬁrst draft,
“Study. On the formal laws of the copula of inclusion” (R 579:9, 11), and a second
draft, “Examination of formulae of the Copula of Inclusion” (R 579:10; R 1573X: 68).

17. Algebra of the Copula
Holograph, 2 sheets, Houghton, Peirce Papers, R 579:2; R 578:2; spring 1891
(paper, handwriting, connection to other documents). Both sheets have the same title,
and R 578:2 was probably written before R 579:2. Peirce is beginning to look for an
algorithm to count the number of distinct forms of formulae with any number of copulas.

18. A problem of trees
Holograph, 11 sheets, Houghton, Peirce Papers, R 73:2–3; R 74:16–18, 20–25;
spring 1891 (paper, handwriting, connection to other documents). The folder also contains two preliminary starts, both titled “Algebra of the Copula” (R 577s: 2 and
R 577:5, R 74:27); two sets of working sheets totaling 10 sheets from R 278, R 579,
R 1573, R 1573X, and R 1574; and a short untitled draft, R 74:13–15, R 73:4. “A problem of trees” is itself a draft of the next document.

19. Selection 35. On the Number of Dichotomous Divisions: a problem in permutations
Holograph, 10 sheets, Houghton, Peirce papers, R 74:4–7, 19, 8–9; R 278:264;
R 74:10–12; spring 1891 (paper, handwriting, connection to other documents). The
folder also contains a set of draft pages: R 74:2 ( R 1573:245  R 278:249); R 73:5;
R 74:26, and a set of working sheets: R 1573X: 36, 37, 74; R 74:3; R 278:1081, 1086
(the latter serves as an illustration in this volume). Published in NEM 4:301–5 (omitting R 74:19 and R 278:264).
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20. Selection 37. James’s Psychology.—I. Review of James’s The Principles of
Psychology
P 447. The Nation, vol. 53, no. 1357, p. 15, cols. 1–3; 2 July 1891. Published in
CP 8.55–61 and in CN 1:104–6.

21. James’s Psychology.—I. Review of James’s The Principles of Psychology
The (New York) Evening Post, vol. 90, 3 July 1891, p. 7, cols. 1–2. Identical to
Nation review of 2 July 1891 (P 447).

22. Selection 37. James’s Psychology.—II. Review of James’s The Principles
of Psychology
P 448. The Nation, vol. 53, no. 1358, pp. 32–33; 9 July 1891. Published in
CP 8.62–71 and in CN 1:107–10.

23. Selection 38. [Morality and Church Creed]
Holograph, 4 sheets (blue paper), Houghton, Peirce Papers, RL 159A: 17–20; not
long after 9 July 1891 (reply to the editorial “A Plain Moral Question” that appeared in
The Nation, vol. 53, on 9 July 1891). Duplicate pages are found in RL 159A: 21–24,
and a corresponding typescript, probably made for the Collected Papers, is in
RL 172:2–4.

24. James’s Psychology.—II. Review of James’s The Principles of Psychology
The (New York) Evening Post, vol. 90, 11 July 1891, p. 11, cols. 4–5. Identical to
Nation review of 9 July 1891 (P 448).

25. Note [on Robert H. Graham’s Geometry of Position]
The Nation, vol. 53, no. 1368, p. 215, col. 1; 17 September 1891. Published in
CN 4:11–12. Attributed to Peirce by Kenneth L. Ketner.

26. Note [on H. B. Fine’s The Number System of Algebra]
The Nation, vol. 53, no. 1368, p. 215, col. 1; 17 September 1891. Published in
CN 4:12–13. Attributed to Peirce by Kenneth L. Ketner.

27. The Elements of Non Euclidean Geometry. Preface
Holograph, 5 sheets, Houghton, Peirce Papers, R 120:2, 5; R 122:22–23;
R 278:259; September-October 1891 (paper, handwriting, connection with Peirce’s
ﬁrst attempt to review Halsted’s translation of Lobachevsky; W. P. Garrison’s letter of
11 October 1891). The folder also includes 6 draft sheets: R 120:7, 8, 6, 3–4, and
R 122:24. Mostly a discussion of Euclid’s ﬁfth postulate and of the sixteenth proposition in Book 1 of the Elements. The ill-reconstructed sequence R 120:2–4 was published in NEM 3/1:702 and pages R 122:22–23 (top) appeared, also wrongly, in
NEM 3/1:697–98.

28. Selection 39. Review of Herbert Spencer’s Essays, Scientiﬁc, Political, and
Speculative
P 450. The Nation, vol. 53, no. 1371, p. 283; 8 October 1891. Spencer’s work is in
three volumes (New York: D. Appleton & Co., 1891). Published in CN 1:112–13 and
HPPLS 1:417–19.
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29. Review of Herbert Spencer’s Essays, Scientiﬁc, Political, and Speculative
P 450. The (New York) Evening Post, vol. 90, 13 October 1891, p. 8, col. 2. Identical
to Nation review of 8 October 1891.

30. Review of J. Howard Gore’s Geodesy
P 451. The Nation, vol. 53, no. 1372, p. 302, cols. 2–3; 15 October 1891. Gore’s book
was published by Houghton Mifﬂin & Co. (Boston, 1891). Published in CN 1:114.

31. Review of J. Howard Gore’s Geodesy
The (New York) Evening Post, vol. 90, 20 October 1891, p. 8, col. 2. Identical to
Nation review of 15 October 1891 (P 451).

32. The Law of “Vis Viva”
P 453. The Nation, vol. 53, no. 1373, pp. 313–14; 22 October 1891. Reply to Leander Miller Hoskins’s short letter to the Editor published in the same issue, p. 313, col. 3.
Peirce discusses the notion of growth as an irreversible process. Published in
CN 1:115. See also P 455.

33. Selection 24. The Doctrine of Necessity Examined
Holograph, 43 sheets, Southern Illinois University, Morris Library, Special Collections, folder “Open Court Monist II:3 (April 1892)”; 5 November 1891 (the day Peirce
sent the manuscript to Paul Carus at the Open Court). The folder also includes three isolated draft sheets, the only ones that have been recovered for this manuscript in the
Peirce Papers (Houghton Library): R 890:6, R 958:209, and R 959:2 ( R 278:272).

34. Dr. Abbot accuses Professor Royce
Holograph, 1 sheet, Houghton, Peirce Papers, RL 385:2; early November 1891
(unﬁnished draft of P 454, Peirce’s 12 November 1891 letter to the Nation Editor).

35. Astronomical Methods of Determining the Curvature of Space
P 461. Paper read by Peirce at a meeting of the National Academy of Sciences that
took place at Columbia College, New York City, November 10 to 12, 1891. Cited in
Report of the National Academy of Sciences for the Year 1891, Senate Mis. Doc. No.
170, 52d Congress, 1st Session, Washington: Government Printing Ofﬁce, 1892, p. 16.
The text of this address has not been recovered. See the two 3-page manuscripts in
R 1028 for an idea of what Peirce may have discussed. The paper was discussed by
Edward C. Pickering. George Bruce Halsted expressed his great interest in the paper to
Peirce in a 7 December 1891 letter. The Bulletin of the New York Mathematical Society
(1:80) had this to say of the presentation: “Professor Peirce presented astronomical evidence tending to show that space possesses a negative curvature, and called attention to
various methods of conducting an investigation of this property of space.”

36. [Discussion of Ogden N. Rood’s paper “On a Color System”]
P 462. Discussion made by Peirce at a meeting of the National Academy of Sciences which took place at Columbia College, New York City, November 10 to 12, 1891.
Cited in Report of the National Academy of Sciences for the Year 1891, Senate Mis.
Doc. No. 170, 52d Congress, 1st Session, Washington: Government Printing Ofﬁce,
1892, p. 16. The text of this discussion, if it was ever written, has not been recovered.
Peirce may also have been one of the discussants of Seth C. Chandler’s paper “On the
Variation of Latitude,” according to the Bulletin of the New York Mathematical Society,
1:80.
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37. Selection 40. Abbot against Royce
P 454. The Nation, vol. 53, no. 1376, p. 372, cols. 1–3; 12 November 1891. Published in CN 1:115–17. Letter from Peirce to the Editor.

38. Note [Further reply to Hoskins about the law of vis viva]
P 455. The Nation, vol. 53, no. 1376, p. 375, col. 3; 12 November 1891. Reply to
Leander Miller Hoskins’s rejoinder. See P 453. Published in CN 1:117.

39. Dr. Abbot’s Suppressed Reply, by Joseph B. Warner
Galley, 1 sheet, Houghton, Peirce Papers, R 278:539; mid-November 1891 (galley,
sent by the Nation editor to Peirce, of a text by Warner that appeared on 19 November
1891 under a slightly different title, “The Suppression of Dr. Abbot’s Reply”
[CN 1:120–22]).

40. Selection 41. Review of George F. Chambers’s Pictorial Astronomy for
General Readers
P 458. The Nation, vol. 53, no. 1378, p. 415, cols. 2–3; 26 November 1891. Chambers’s book was published by Macmillan & Co. in 1891. Published in CN 1:123–24.

41. Review of George F. Chambers’s Pictorial Astronomy for General Readers
The (New York) Evening Post, vol. 90, 1 December 1891, p. 8, cols. 1–2. Identical to
Nation review of 26 November 1891 (P 458).

42. [Announcement for the resumption of Peirce’s correspondence course in
the Art of Reasoning]
P 509. The Open Court, vol. 5, p. 3054; 10 December 1891. This ad appeared every
week in The Open Court until 1 September 1892 (vol. 6, p. 3374). It was then discontinued, as Peirce never got a reply to it and was to appear as a regular contributor with
his “Critic of Arguments” series.

43. [Draft of Review of Dascom Greene’s An Introduction to Spherical and
Practical Astronomy]
Holograph, 2 sheets, Houghton, Peirce Papers, R 1371A: 2–3; mid-December 1891
(actual review appeared on 17 December 1891). The draft is incomplete, as it covers
only the ﬁrst half of the published review.

44. Review of Dascom Greene’s An Introduction to Spherical and Practical
Astronomy
P 460. The Nation, vol. 53, no. 1381, p. 474, cols. 2–3; 17 December 1891. Published in CN 1:127–28.

45. Review of Dascom Greene’s An Introduction to Spherical and Practical
Astronomy
The (New York) Evening Post, vol. 90, 23 December 1891, p. 9, col. 2. Identical to
Nation review of 17 December 1891 (P 460).

46. Practical Arithmetic
Holograph, 45 sheets, Houghton, Peirce Papers, R 167:4–28, 30, 29; R 176:2–4;
R 185:3–4; R 176:16; R 185:7; R 176:14, 13, 11, 12, 15, 5–10; 1891 (connection to
other document). The document also includes 5 draft pages: R 167:31–32, R 185:2, 5,
6. Pages R 167:30, 29 published in NEM 1:120.
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47. Practical Arithmetic
Typescript, 7 sheets, Houghton, Peirce Papers, R 168:19, 20, 4, 6–7, 9, 18; 1891
(connection to other document). Partial typed transcription of the previous document,
ending four lines before the end of R 167:29, and with a few corrections in Peirce’s
hand. Pages R 168:4, 6–7, 9 published in NEM 1:110–17, and R 168:18 in NEM 1:120.

48. [Numeration]
Holograph, 4 sheets, Houghton, Peirce Papers, R 184:2, 4, 3, 5; 1891 (connection
to R 167 & R 168). Early fragmentary draft of portion of the second chapter “Practical
Arithmetic.”

49. Table of Subjects for Examples
Holograph, 1 sheet, Houghton, Peirce Papers, R 187:2; 1891 (connection to
R 184). Rough collection of examples for use in “Practical Arithmetic.”

50. [Practical Arithmetic]
Typescript, 11 sheets, Houghton, Peirce Papers, R 168:14–17, 3, 8, 5, 10–13; 1891
(internal evidence). Folder also includes two alternative draft beginnings: R 168:2 (an
outgrowth of the Peirce-corrected R 168:19, published in NEM 1:107–9) and 21, both
titled “Practical Arithmetic,” plus one sheet, R 168:22, an unﬁnished page connected to
R 168:15. Page R 168:3 was published in NEM 1:109–10, and pages R 168:10–11 in
NEM 1:117–20.

51. The Vindication of Susan
Holograph, 4 sheets, Houghton, Peirce Papers, RS 58:2–4; R 278:265
( R 1573:28); 1891 (from dated stationary sheet in R 1574J). Document also
includes 4 sheets of partial logical-algebraic calculations of the logical problem in
R 278:226, 228, 227; R 1574J: unnumbered page (“Fowler House, Port Jervis, N.Y.”
stationary). RS 58:2–4 published in NEM 2:636–37.

52. Examples of words whose meaning is affected by phrase
Holograph, 1 sheet, Houghton, Peirce Papers, R 1254:2; 1891 (paper, handwriting,
the entry for “wrought” appeared in 1891 in the Century Dictionary). Three words are
discussed: wrought, adversity, and frosty; Peirce appears to be criticizing both the CD
and Murray’s Dictionary.

53. [List of Books in Peirce’s Library by 1890]
Amanuensis, 12 sheets, Peirce Papers, Houghton Library, R 1572:3–14; 1891 (perhaps early in the year; paper, latest listed books published in 1890). Long but apparently incomplete list of books owned by Peirce by the end of 1890; the list is not in his
hand, except for a few inscribed words.

54. [Distances and Motions of Bright and Faint Stars]
Holograph, 40 sheets, Houghton, Peirce Papers, (1) R 1059C: 197; (2) R 1059A:
29, 35, 5, 17, 28, 9–10, 31–32, 37, 34; (3) R 1059A: 30, 6  7, 8, 25, 27, 26, 23, 22, 21,
20, 19, 24, 18; (4) R 1059A: 38, 12, 11; R 1059D: 268; (5) R 1059A: 14–16, 33, 39–42;
(6) R 1059A: 13; (7) R 1059A: 43; 1891 (connection with P 461, with March 1891 letter to Risteen). The folder includes the following subtitles: “Distribution of the bright
stars”; “Bright stars. Movement around apex”; “Faint stars. Movement around apex”;
“Bright stars. Movement away from apex”; “Faint Stars. Movement away from Apex”;
“Nearer stars according to Br. and cross-motion. Long Motions”; “Nearer stars
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(according to Geom mean of Br. and Cross motions). Their Long motions”; “Further
Stars”; “Distance according to brightness”; “Table for ﬁnding very accurately Gallactic
latitude of stars near Gallactic Pole.”

55. [Calculations related to the extension of the house, 1891–1892]
Holograph, 2 isolated sheets, Houghton, Peirce Papers, R 1574:130–31; 1891–1892
(uncertain; handwriting).

56. [Transcription of William Cowper’s poem Friendship, 1891–1892]
Holograph, 8 sheets, Houghton, Peirce Papers, R 1255:9–16; 1891–1892 (paper,
handwriting).

c. 1891
1. Arithmetic Books
Holograph, 1 sheet, Houghton, Peirce Papers, R 1552:2; c. 1891 (paper, connection
to R 170 and R 184). List of 25 books, also listed in R 170 and R 1546 for the most
part.

2. Rough List of Works consulted for Arithmetic
Holograph, 3 sheets, Houghton, Peirce Papers, R 170:2–4; c. 1891 (paper, handwriting, connection to other documents). The document lists 39 books on arithmetic,
mostly from the sixteenth, seventeenth, and nineteenth centuries, 4 higher-arithmetic
works, and 35 books on weights and measures. Published in NEM 1:224–26.

3. Gauss’s Rule for Easter improved
Holograph, 1 sheet, Houghton, Peirce Papers, R 233:2; c. 1891 (uncertain; paper,
handwriting).

4. [Rules for Cataloging a Library]
Typescript, 17 sheets, Houghton, Peirce Papers, R 1553:2–18; c. 1891 (year uncertain; probably when Peirce was doing work for the Astor Library). Typed on the Hammond typewriter, this is a very elaborate typescript. To compose it Peirce compiled
rules from a number of cataloging rule-books from main libraries, principally Charles
Cutter’s.

5. Logical Formulae
Holograph, ﬁrst 4 pages of notebook (numbered 2 to 5), Houghton, Peirce Papers,
RS 3:2–3; c. 1891 (connection to Schröder’s formulae in his 1890 Vorlesungen über
die Logik der Algebra, vol. 1, p. 384; also connection with RS 39:5; with a blue-ink
layer written some time later). First page subtitled “Circuits.” Peirce takes the letters in
the formulas to be the vertices of several geometric ﬁgures.

6. [The Prisoner Problem]
Holograph, second part of notebook, 2 pages (numbered 7 and 9), Houghton, Peirce
Papers, RS 3:4–5; c. 1891 (handwriting, perhaps intended to prepare the resumption of
the correspondence course in late 1891). This exercise in Boolian algebra is titled by
Peirce “Problem”; published in NEM 2:636.

7. Selection 42. [Lesson in Necessary Reasoning]
Holograph, 17 sheets, Houghton, Peirce Papers, (section 1) R 757:1–2, 4, 3, 7–8;
(section 2) R 1573:98; R 702:9  10, 2–3, 4  5–6, 7; two sets of rejected pages:
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R 757:5, 6 and 11, 12, 13; c. 1891 (paper, handwriting, probable connection to Peirce’s
attempt to resume correspondence course, which was advertised in the Open Court
from December 1891 to September 1892).

8. [Lesson in Necessary Reasoning]
Typescript, 3 sheets, and holograph, 1 sheet, Houghton, Peirce Papers, R 757: [15];
R 790:2; (missing typed page); R 757:[16], [17]; c. 1891 (typed transcription of ﬁrst
section of previous holograph, with corrections in Peirce’s hand).

9. [Lesson in Necessary Reasoning]
Amanuensis, 8 sheets, Houghton, Peirce Papers, (1a) R 757:[18], [19], (missing
page); (1b) R 757:[20], [21]; (2a) RS 39:5  4, 6; (2b) R 757:[22], [23]; c. 1891. Section (1a) is an incomplete amanuensis transcription of the previous typescript, corresponding to the ﬁrst section of the manuscript; section (1b) is a distinct carbon
duplicate of (1a); section (2a) is an amanuensis transcription of the second section of
the manuscript, with corrections in Peirce’s hand; section (2b) is a distinct carbon
duplicate of (2a), with no corrections by Peirce.

10. [Fragments on the Equivalence of Propositions]
Holograph, 4 discontinuous sheets, Houghton, Peirce Papers, R 757:10, R 702:8,
R 757:14, 9; c. 1891 (paper, handwriting, connection to other documents related to the
failed resumption of the correspondence course at the end of 1891).

11. Stars 80° to 90° Latitude
Holograph, 41 sheets, Houghton, Peirce Papers, R 1059A: 36, 44–55, 57, 56, 58–80,
193–94; 1059B: 69; c. 1891 (handwriting, context).

12. [Miscellaneous Astronomical and Mathematical Calculation Tables]
Holograph, 92 sheets, Houghton, Peirce Papers, (1) R 1059B: 12, 10, 11, 78–80; (2)
1059B: 19, 20; (3) 1059B: 23, 7, 6, 22; 68, 14; 67, 99, 92, 91, 86–90, 93–98, 81–85; 13,
4, 3, 5; 2, 1; 55; (4) R 278:646; (5) R 1059B: 28–29, 26–27, 32–33, 31, 30, 24–25; (6)
1059B: 70, 76; (7) 1059B: 75, 74, 73, 15–17, 72, 18; (8) 1059B: 61, 60, 62, 64–66, 58;
(9) 1059B: 56–57; (10) 1059B: 8–9, 71; (11) 1059B: 132–36; (12) 1059B: 127, 126;
(13) 1059B: 128–29; (14) 1059B: 125; (15) 1059B: 123; (16) 1059B: 21, 59, 63; (17)
1059B: 119–21; 122. The folder contains a variety of tables and calculations related to
astronomical, trigonometrical, algebraic, calendrical, and mathematical work. Probably mostly c. 1891 (quite uncertain). The folder includes the following subtitles: “Calculation of the Parallactic angle of Motion of Solar System, assuming apex is RA 270°
Dec + 30°”; “Table of A”; “Table of b”; “Calc of U Beyond pole on North”; “m °”;
“To calculate 1/359”; “Wuna.” It also includes references to Euclidean brightness that
may relate to space curvature, electric circuit schemas, and a diagram involving a pair
of stars. A good number of calculation tables are not in Peirce’s hand, but probably in
that of an assistant of his.

13. Notes on Ptolemy
Holograph, 7 sheets, Houghton, Peirce Papers, R 1307:2, 4; 3, 6–8, 5; c. 1891 (paper,
handwriting). Trigonometrical calculations.

14. The Ptolemaic System
Holograph, 6 sheets, Houghton, Peirce Papers, R 1306:2–6, R 1095:217–18; c. 1891
(paper, handwriting, connection to both the Century Dictionary deﬁnition of “ptolemaic
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system” and to concerns found in Peirce’s preparatory work for the Lowell lectures in the
history of science). The folder contains one additional sheet, R 1327:2, titled “History of
Astronomy,” which discusses very brieﬂy another error of Ptolemy.

1892
1. [New Year Resolution]
Holograph, 1 sheet torn from notebook (diary), Houghton, Peirce Papers, R 1607:2;
1 January 1892 (dated by Peirce “1892. 12:05 Am”). Short note predicting a hard year of
effort; Peirce resolves to peg away, do his duty, starve if necessary, and earn money every
day.

2. [List of Great Men Carefully Considered and Rejected]
Holograph, 10 sheets, Houghton, Peirce Papers, R 1120:189–92, 83, 193–95, 169;
January 1892 or earlier (handwriting, connection to other documents). Peirce’s title is
simply “Carefully considered & Rejected.” List of 500 famous names rejected from
Peirce’s ﬁnal list of 300 great men in “The Great Men of History.” Many names preceded by a dash ended up with brackets in the latter document to mean “not exactly
great” but “very extraordinary.”

3. 300 Great Men
Holograph, 8 sheets, Houghton, Peirce Papers, R 1120:94–101; January 1892 or
earlier (handwriting, connection to other documents, references to Comte’s Calendar
of Great Men. which Peirce reviewed in January 1892, and to Lombroso, whose Man of
Genius Peirce reviewed in February 1892). Document preparatory to Peirce’s ﬁnal list
of 300 great men in “The Great Men of History.”

4. Selection 43. The Great Men of History
Holograph, 15 sheets, Houghton, Peirce Papers, R 1120:102–15, 2; January 1892
(handwriting, connection to other documents, references to Comte’s Calendar of Great
Men and to Lombroso’s Man of Genius). List of 300 names, plus 21 in brackets “which,
though they are not exactly great, are very extraordinary.”

5. [Draft of Nation review of Harrison’s The New Calendar of Great Men]
Holograph, 9 sheets, Houghton, Peirce Papers, R 1373:2–10, early January 1892
(draft of P 482, whose manuscript was sent to The Nation on 10 January 1892, and published on 21 January 1892).

6. Selection 44. The Comtist Calendar
P 482. The Nation, vol. 54, no. 1386, pp. 54–55; 21 January 1892. Review of Harrison’s The New Calendar of Great Men. Draft in R 1373. Published in CN 1:129–32
and in HPPLS 1:420–24.

7. The Comtist Calendar
The (New York) Evening Post, vol. 91, 26 January 1892, p. 8, cols. 1–2. Identical to
Nation review of 21 January 1892 (P 482).

8. Lecture I
Holograph, 2 sheets, Houghton, Peirce Papers, R 1274:3, R 1335:5; January 1892
(connection to 13 January 1892 letter from Peirce to A. Lowell; probably precedes
R 1337 and R 1347, dated February 1892; could also be dated fall 1892). First start of
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the ﬁrst of the Lowell Lectures on the history of sciences, reproducing the classiﬁcation
of sciences Peirce gave in his Century Dictionary deﬁnition of science.

9. Lobachevski’s Geometry
Holograph, 3 sheets, Houghton, Peirce Papers, R 123:2, R 278:258, R 123:4; January 1892 (draft of P 485).

10. Science in America
P 484. The Nation, vol. 54, no. 1389, p. 110, cols. 2–3; 11 February 1892. Editorial
reply, in all likelihood by Peirce, to Werner A. Stille’s letter to the Editor prompted by
Peirce’s review titled “The Comtist Calendar” (P 482). Stille’s letter immediately precedes Peirce’s reply in the issue. Published in CN 1:133–35.

11. Selection 45. The Non-Euclidean Geometry
P 485. The Nation, vol. 54, no. 1389, p. 116; 11 February 1892. Review of Halsted’s translation of Lobachevsky’s Geometrical Researches on the Theory of Parallels.
Partial draft in R 123. Published in CP 8.91–96, CN 1:135–38, and HPPLS 1:424–27.

12. Selection 46. The Sciences in their order of Generality
Holograph, 1 sheet, Houghton, Peirce Papers, R 1347:7; 13 February 1892 (so
dated and signed by Peirce on Century Club letterhead). Folder also includes 6 separate
sheets outlining the classiﬁcation of the sciences: R 1347:8 (ﬁrst quick jotting down of
the classiﬁcation, probably dating back to 1891); R 1335:7, 6 (also a c. 1891 classiﬁcation); R 1347:4, 3 (titled “Classiﬁcation of Sciences”); and R 1347:5 (titled “The Sciences in the order of generality”). Strong connection with R 1337.

13. [Notes for and Draft of Nation review of Lombroso’s The Man of Genius]
Holograph, 40 sheets, Houghton, Peirce Papers, (1) third draft: R 1374:18–31, 34;
R 1574:678; R 1374:32; (2) ﬁrst draft: R 1374:11–17; (3) second draft: R 1374:2–10;
(4) working notes: R 1374s: 3, 2; R 1120:59, 221–22, 249; R 1374:33; mid-February
1892 (ﬁnished version published on 25 February 1892). See P 487.

14. [List of Names ﬁrst found on every twenty-ﬁfth page in Phillips’s Great
Index of Biographical Reference]
Holograph, 1 sheet, Houghton, Peirce Papers, R 1120:170; mid-February 1892
(connection with P 487, Peirce’s review of Lombroso’s The Man of Genius). List of
thirty-nine names of different nationalities, mostly from the sixteenth to the nineteenth
century.

15. Selection 47. The Man of Genius
P 487. The Nation, vol. 54, no. 1391, pp. 151–53; 25 February 1892. Review of
Cesare Lombroso’s The Man of Genius. Draft in R 1374. Published in CN 1:139–44. A
letter by Werner A. Stille commenting on this review appeared in The Nation, vol. 54,
no. 1394, pp. 211–12, on 17 March 1892 (CN 1:149–51). W. J. Garrison sent Peirce the
galley of Stille’s letter (located in R 1600), with the injunction “For your amusement
merely.”

16. The Man of Genius
The (New York) Evening Post, vol. 91, 27 February 1892, part II, p. 4, cols. 1–3.
Identical to Nation review of 25 February 1892 (P 487).
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17. [Partial List of Geography Books Consulted for the Tale of Thessaly]
Holograph, verso of Century Club letterhead sheet, Houghton, Peirce Papers,
R 1561:138 ( R 1573:187); February 1892 (connection between recto note on Weierstrass and P 489 published on 3 March 1892). List of nine books published between
1853 and 1871 with library call numbers. Note on recto (R 1561:137) listed under separate entry.

18. History of Science from Copernicus to Newton. Lecture I
Holograph, 9 sheets, Houghton, Peirce Papers, R 1337:2–10; February 1892 (direct
connection to R 1347:7, dated 13 February 1892; R 1337 describes exactly the same
classiﬁcation of the sciences). New start of the ﬁrst of the Lowell lectures on the history
of science. Published in HPPLS 1:146–48. To appear in W9 as preamble to the lectures.

19. [Note on Weierstrass]
Holograph, 1 Century letterhead sheet, Houghton, Peirce Papers, R 1561:137
( R 1573:148); late February1892 (connected to a comment on Weierstrass published
in P 489 on 3 March 1892; verso has a bibliography connected to Peirce’s “Tale of
Thessaly”). Note saying that Weierstrass’s 1886 Abhandlungen aus der Functionenlehre is not suitable for class use.

20. [Reading Notes from Travel Books on Thessaly]
Holograph, ﬁrst half of notebook, 34 inscribed recto and verso sheets, R 1560:1–34;
February–March 1892 (precedes ﬁrst version of the tale of Thessaly).

21. An Excursion into Thessaly
Holograph, 22 sheets, Houghton, Peirce Papers, R 1561:78–89, 90–97, 99; R 890:5;
February–March 1892 (precedes the longer end-of-March version of the tale). This folder
contains several fragments of the short ﬁrst version of the tale of Thessaly. Pages are numbered by Peirce 1 to 9 (1561:87 is a draft of missing p. 10), 13 to 14, 32 to 40 (where the
story seemingly ends), and 42 (perhaps the second sheet of a ﬁnal “moral of the story”).
Folder also contains two draft sheets: R 1561:127 (false start of ISP 85) and 135 (draft of
ISP 95).

22. The Non-Euclidean Geometry
The (New York) Evening Post, vol. 91, 1 March 1892, p. 8, cols. 1–2. Identical to
Nation review of Halsted’s translation of Lobachevsky’s Geometrical Researches of
11 February 1892 (P 485).

23. Selection 48. The Periodic Law
P487.5. The Nation, vol. 54, no. 1392, p. 169, cols. 1–2; 3 March 1892. Editorial
reply by Peirce to C. De K. ’s letter of 5 February 1892 to the Editor (preceding immediately in the same issue, pp. 168–69), a letter itself prompted by a Nation review (not
by Peirce) of Dmitry Mendeleyev’s The Principles of Chemistry (transl. from the 5th
Russian ed. by George Kamensky, London, New York: Longmans, Green, and Co.,
1891). Published in CN 1:145–46. See CN 1:132–33 for the 4 February 1892 review of
Mendeleyev’s book, and 144–45 for C. De K.’s letter (reproduced in the Annotations).

24. Science in America
P 489. The Nation, vol. 54, no. 1392, p. 169, col. 3; 3 March 1892. Editorial reply,
in all likelihood by Peirce, to William Benjamin Smith’s letter to the Editor prompted
by Werner Stille’s comment on Peirce’s review titled “The Comtist Calendar” (P 482).
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Smith’s letter precedes Peirce’s reply immediately in the issue. See also P 484. Published in CN 1:146–47.

25. Is Induction an Inference?
P 491. The Nation, vol. 54, no. 1393, pp. 190–91; 10 March 1892. Editorial response
by Peirce to J. McL. S.’s letter to the Editor (preceding immediately in the same issue), a
letter commenting on Maxime Bôcher’s own letter to the Editor, which had appeared on
18 February 1892 in The Nation, p. 131, under the title “Geometry Not Mathematics,”
which commented on Peirce’s review of Halsted’s translation of Lobachevsky. Bôcher’s
letter was published in CN 1:138–39, J. Mc. L.’s letter in CN 1:147–48, and Peirce’s
response in CN 1:148–49.

26. [An Excursion into Thessaly: fragments from a second draft]
Holograph, 10 sheets, Houghton, Peirce Papers, R 1561:128, 129, 122, 123, 132,
136, 131, 130, 133, 134; mid-March 1892 (preliminary to the longer end-of-March version of the tale). Isolated draft pages related to the missing ﬁrst half of the second draft
of the Thessaly tale.

27. Note [on Halsted’s translation of Bolyai’s The Science of Absolute Space]
P 493. The Nation, vol. 54, no. 1394, p. 212, cols. 2–3; 17 March 1892. Probably by
Peirce (Halsted sent him a personal copy of his translation, ﬁrst published in Scientiae
Baccalaureus, Rolla, Mo., v. 1, no. 4, June 1891).

28. Note [on the abridged edition of James’s Principles of Psychology]
P 494. The Nation, vol. 54, no. 1394, p. 214, col. 1; 17 March 1892. James’s Principles of Psychology: Selections was published in 1892 by Henry Holt & Co. (New York).
Note published in CN 1:152–53.

29. Note [on the abridged edition of James’s Principles of Psychology]
The (New York) Evening Post, vol. 91, 17 March 1892, p. 8, col. 3. Identical to
Nation note of 17 March 1892 (P 494).

30. [Draft of Nation review of M‘Clelland’s Treatise on the Geometry of the
Circle]
Holograph, 2 sheets, Houghton, Peirce Papers, R 1375:2–3; mid-March 1892 (the
review, worded quite differently, appeared in The Nation on 24 May 1892). See P 495.

31. Review of William J. M‘Clelland’s A Treatise on the Geometry of the Circle
P 495. The Nation, vol. 54, no. 1395, p. 237, col. 2; 24 March 1892. The title of
M‘Clelland’s book continues with and some extensions to conic sections by the method
of reciprocation (London, New York: Macmillan, 1891). See draft in R 1375. Published
in CN 1:153.

32. Selection 51. [An Excursion into Thessaly: a Tale]
Holograph, 23 sheets, Houghton, Peirce Papers, R 1561:98, 100–121; 26 March
1892 (date of letter to R. W. Gilder, in which Peirce states “I have just written a Tale,
which without being extraordinary, is pretty, fresh, interesting, and well adapted to
woodcut illustration.”) The title is taken from Peirce’s 8 May 1892 letter to Paul Carus.
The text, whose ﬁrst 86 pages are missing (except for p. 61), constitutes the last part of
the second version of the tale. Pages are numbered by Peirce 61, 87–108. Pages 87–93
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( ISP 100–105) closely resemble the end of the typescript version, with some signiﬁcant variations. Pages 98 (second half) to 108 ( ISP 106–21) provide the copy-text for
the ﬁnal Austrian episode of the tale, which Peirce did not include in the typescript.

33. Review of William J. M‘Clelland’s A Treatise on the Geometry of the Circle
The (New York) Evening Post, vol. 91, 29 March 1892, p. 8, col. 2. Identical to
Nation review of 24 March 1892 (P 495).

34. The Doctrine of Necessity Examined
Incomplete galleys (P 474), 5 long sheets numbered 1–4 and 6, ﬁrst set corrected by
Carus (sheet 5 is missing), Southern Illinois University, Morris Library, Special Collections, folder “Open Court Monist II:3 (April 1892)”; March 1892. Carus annotated
these galleys in pencil, writing numerous remarks in the margins in preparation for his
reply.

35. The Doctrine of Necessity Examined
Galleys (P 474), 6 long sheets numbered 1–6, second set corrected by Peirce,
Southern Illinois University, Morris Library, Special Collections, folder “Open Court
Monist II:3 (April 1892)”; March 1892.

36. The Doctrine of Necessity Examined
Proof pages (P 474), 25 sheets, pp. 321–37, corrected by Paul Carus, Southern Illinois University, Morris Library, Special Collections, Folder “Open Court Monist II:3
(April 1892)”; March 1892 (soon before publication). The proof sheets contains in their
margins a number of annotations Carus wrote in preparation for his reply. Pages 330,
334, and 336 are tucked among the pages of the manuscript of Carus’s rejoinder, “Mr.
Charles S. Peirce’s Onslaught on the Doctrine of Necessity”; Carus annotated them and
marked them for quotations.

37. Non Euclidean Geometry
Holograph, two separate sheets torn from a common notebook, Houghton, Peirce
Papers, R 119:3, 4; winter 1892 (connection to exchange between Peirce and Halsted).
The second sheet is titled “Notes on Non Euclidean Geometry.”

38. Non Euclidean Geometry. Sketch of a Synthetic Treatment
Holograph, 3 sheets, Houghton, Peirce Papers, R 122:20–21, R 278:239; winter
1892 (paper, handwriting, connection to ﬁnal statement in Peirce’s February 1892
review of Halsted’s translation of Lobachevsky). Three chapters are sketched; their
titles are: I. Geometry of points on a line; II. Correspondences between 2 lines of
points; III. On correspondence-triplets between the points on three lines. The folder
also includes two scrap sheets titled “Hyperbolic geometry. Synthetic treatment”:
R 278:257, 238. The text of R 122:20–21 was published (with a wrong continuation) in
NEM 3/1:697.

39. On the Non Euclidean Geometry
Holograph, 1 sheet, Houghton, Peirce Papers, R 122:4; winter 1892 (paper, handwriting, connection to Peirce’s review of, and correspondence with, Halsted). Published in NEM 3/1:698–99.
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40. Reﬂections on Non Euclidean Geometry
Holograph, 5 sheets, Houghton, Peirce Papers, R 118:2–6; winter 1892 (paper, handwriting, connection to Peirce’s review of, and correspondence with, Halsted). There is
also one draft page in R 263:3 (same as R 278:1348). Published in NEM 3/1:692–94.

41. The Principles of Non Euclidean Geometry
Holograph, 2 sheets, Houghton, Peirce Papers, R 122:2–3; winter 1892 (paper,
handwriting, connection to Peirce’s review of, and correspondence with, Halsted). Published in NEM 3/1:700–701. The folder also contains two earlier sets of related pages:
(a) “Non Euclidean Geometry. Plane Geometry,” marked “scrap” by Peirce: R 122:5–7;
and (b) “Singularities of Pairs of Terminals,” R 263:2.

42. Selection 49. Keppler
Holograph, 16 sheets, Houghton, Peirce Papers, R 1284:2–17; winter 1892 (not
fully certain, but internal evidence seems to bear this out). The folder also includes ten
draft sheets, R 1284:18–27. Published in HPPLS 1:290–95 and in VUC 250–56.

43. Selection 50. Plan for a scientiﬁc dictionary, to be called “Summa Scientiæ;
or, Summary of Human Knowledge.”
Holograph, 8 sheets, Houghton, Peirce Papers, R 1176:2–7; winter–spring 1892
(connection to 1892 classiﬁcation of the sciences as shown in R 1337 and 1347; probably after letter to Juliette Peirce of February 24, 1892). In addition, the folder includes
(a) three rejected sheets, R 1048:31, R 1176:19–20; (b) a set of three initial working
sheets, R 1176:40–42; (c) a complete ﬁrst draft, R 1176:9–10, 12, 14, 16, 18.

44. [Review of John Tyndall’s New Fragments]
Holograph, 3 sheets, Houghton, Peirce Papers, R 1372:2–4; winter-spring 1892
(paper, handwriting, publication year of Tyndall’s book [New York: Appleton], correspondence between Nation editor W. P. Garrison and Peirce from 29 January to 18
October 1892).

45. The Doctrine of Necessity Examined
P 474. The Monist, vol. 2, no. 3, pp. 321–37; 1 April 1892. Published in CLL 179–201,
CP 6.35–65, PWP 324–38, VUC 160–79, and EP1:298–311. Paul Carus responded to
this paper in two subsequent issues of the journal: “Mr. Charles S. Peirce’s Onslaught
on the Doctrine of Necessity,” vol. 2, pp. 560–82 (July 1892), and in “The Idea of
Necessity, Its Basis and Its Scope,” vol. 3, pp. 68–96 (October 1892).

46. The Doctrine of Necessity Examined
P 474. The Monist, vol. 2, no. 3, cover page of journal issue, and pp. 324–25;
Houghton, Peirce Papers, R 1600, from bound volume of “Octavo Papers, 1890–1903”;
April 1892. Page 324 has one ink correction in Peirce’s hand.

47. The Law of Mind
Holograph, 2 sheets, Houghton, Peirce Papers, R 961B: 24–25; April 1892 (paper,
conjecture that this is Peirce’s earliest attempt at beginning the paper). Topic: conservation of energy and time reversal.

Chronological Catalog

503

48. [Working Notes for the “Letter of Karolo to Husni Pasha”]
Holograph, ﬁrst part of small notebook, 13 inscribed recto and verso pages, Houghton, Peirce Papers, R 1590:2–8; April 1892 (notes for the “Appendix: the Letter of
Karolo to Husni Pacha” in R 1561:67–68, letter of 20 April 1892 to Richard W. Gilder).

49. Selection 25. The Law of Mind [Early Try]
Holograph, 12 sheets, Houghton, Peirce Papers, R 961A: 54–63, 48–49; late April–early
May 1892 (conjecture that this is Peirce’s ﬁrst substantial attempt at writing the paper).
Folder also includes draft sheet R 961A: 139, and a three-page run, R 961A: 51–53, that
seems to be an earlier beginning of this version (quoted in an annotation to sel. 25), or
possibly the preamble to Peirce’s talk at the Graduate Philosophical Club at Harvard on
21 May 1892.

50. The Law of Mind
Holograph, 2 sheets, Houghton, Peirce Papers, R 961B: 9–10; April–May 1892
(Aetna paper, conjecture that this is the ﬁrst of several intermediate attempts to begin
the paper). Topic: the immediately present, distinction between feeling and sensation;
time and consciousness.

51. The Law of Mind
Holograph, 2 sheets, Houghton, Peirce Papers, R 961B: 11–12; April–May 1892
(Aetna paper, conjecture that this is the second of several intermediate attempts to
begin the paper). Topic: time and consciousness; the immediately present; “feeling-initself”; continuum of feeling.

52. The Law of Mind
Holograph, 4 sheets, Houghton, Peirce Papers, R 961B: 2–5; April–May 1892
(Aetna paper, conjecture that this is the third of several intermediate attempts to begin
the paper). Topic: ﬂow of time, process, properties of the time-relations of instants,
continuity.

53. The Law of Mind
Holograph, 5 sheets, Houghton, Peirce Papers, R 961B: 6–7; R 35:5, 6 (false start
of 5); R 961B: 23; April–May 1892 (Aetna paper, conjecture that this is the fourth of
several intermediate attempts to begin the paper). Topic: ﬂow of time, process, properties of instants, continuity, Fermatian inference.

54. Selection 26. The Law of Mind [Excursus on the Idea of Time]
Holograph, 10 sheets, Houghton, Peirce Papers, R 961B: 8, 22 (false start of 8);
R 35:2–3; R 961B: 16–21; April–May 1892 (Aetna paper, ﬁfth and last of several intermediate attempts to begin the paper). These pages present a signiﬁcant “analysis of the
idea of time” and a key discussion of Fermatian inference. Pages R 35:2–3 were published as the ﬁrst half of NEM 4:92–93n.2.

55. Contrast between the Laws of Matter and of Mind, in relation to time
Holograph, 4 sheets, Houghton, Peirce Papers, R 961B: 13–15, 28 (draft of 14);
April–May 1892 (Aetna paper, direct connection to later version of “The Law of
Mind”). Folder also includes R 961B: 26–27, a very damaged working sheet.
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56. The Conception of Inﬁnity
Holograph, 5 sheets, Houghton, Peirce Papers, R 819:2–6; April–May 1892 (strong
connection to the subsection titled “Inﬁnity and Continuity, in general” in “The Law of
Mind” (P 477). Published in NEM 4:77–78.

57. A Molecular Theory of Protoplasm
Holograph, 3 sheets, Houghton, Peirce Papers, R 962:2–4; April–May 1892 (preliminary to “Man’s Glassy Essence,” and probably earlier than selection 28). The document is incomplete.

58. Selection 52. [Why Do We Punish Criminals?]
Holograph, 20 sheets, Houghton, Peirce Papers, RL 218:2–21; 4 May 1892 (date of
letter [RL 218:28] from Peirce to the editor of The Independent, William Hayes Ward,
begging him to publish this “letter to the Editor”). The folder also contains six additional sheets, consisting of false starts and drafts (RL 218:22–27). A duplicate set of
these pages exists in RL 483:6–29.

59. Babylonian Astronomy
Holograph, 10 sheets, Houghton, Peirce Papers, R 1299:1–6, 8, 7, 9–10; 6 May
1892 (paper, text submitted to the New York Sun editor C. A. Dana on 6 May 1892, written before “The Constellations” in R 1305:2–6). One sheet is missing between
R 1299:3 and 4, whose content can be reconstituted from the later text in R 1305:4
(paragraph opening with “Probably no astronomer”) to R 1305:5 (sentence ending with
“become much displaced.”). The text is incomplete and strewn with the Sun’s printer’s
marks; it was set in type but never published, once editor Dana found the piece too
abstract and general for his readership. Contains a discussion of Aratus’s poem “Phainomena.” Published in HPPLS 2:694–96.

60. [Draft of Nation Note on Cole’s translation of Netto’s Theory of Substitutions]
Holograph, 1 sheet, Houghton, Peirce Papers, R 1375a(s): 2; early May 1892 (the
Note appeared ﬁrst in The Evening Post on 9 May 1892). See P 496.

61. [Galley of Nation Note on Cole’s translation of Netto’s Theory of Substitutions and on J. Edwards’s Elementary Treatise on the Differential Calculus]
Galley, 1 sheet, Max H. Fisch Papers, folder “Nation  Post,” Peirce Edition
Project, early May 1892 (before it appeared in The Evening Post on 9 May 1892). The
galley contains two editorial corrections not in Peirce’s hand.

62. [Galley of Nation review of Ball’s Mathematical Recreations and Problems
of Past and Present Times]
Galley, 1 sheet, Houghton, Peirce Papers, R 1600, box 8, ﬁle N-1892-7; early May
1892 (precedes publication of P 498 on May 12). The galley contains four typographical corrections in an unidentiﬁed hand.

63. Notes [on F. N. Cole’s translation of Netto’s Theory of Substitutions and on
J. Edwards’s Elementary Treatise on the Differential Calculus]
The (New York) Evening Post, vol. 91, 9 May 1892, p. 8, col. 3. Identical to Nation
review of 12 May 1892 (P 496 and P 497).
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64. Notes for Paper on the Law of Mind
First part of notebook, holograph, 14 sheets, Houghton, Peirce Papers, R 961A: 2–15;
10 May 1892 (dated by Peirce). Second half of notebook, titled “Second Paper,” is cataloged below.

65. Notes [on F. N. Cole’s translation of Netto’s Theory of Substitutions and on
J. Edwards’s Elementary Treatise on the Differential Calculus]
P 496 and P 497. The Nation, vol. 54, no. 1402, p. 358, col. 3; 12 May 1892. Published in CN 1:153–54. Partial draft in R 1375a(s): 2.

66. Review of W. W. Rouse Ball’s Mathematical Recreations and Problems of
Past and Present Times
P 498. The Nation, vol. 54, no. 1402, p. 366, cols. 2–3; 12 May 1892. Ball’s book
was published in 1892 by Macmillan. Published in CN 1:154–55.

67. Selection 28. [Notes for “Man’s Glassy Essence”]
Second part of notebook. Holograph, 21 sheets, Houghton, Peirce Papers, R 961A:
16–36; mid-May 1892 (written after the ﬁrst part dated 10 May 1892). Peirce titled this
text “Second Paper,” to distinguish it from the ﬁrst part of the notebook (listed under
1892.64); because of its potentially misleading character, that title is here ignored and
replaced. The text’s main focus is to frame a molecular theory of protoplasm, in preparation for a main development in “Man’s Glassy Essence.”

68. Review of Grimshaw’s Record of Scientiﬁc Progress for the Year 1891
Proof sheet corrected by Peirce, 1 sheet, Houghton, Peirce Papers, R 1574L: 42; set
by the Nation’s printing ofﬁce in mid-May 1892 (review published on 19 May 1892).
Five marginal corrections in Peirce’s hand, three of which were made verbatim in the
ﬁnal publication, and two of which were further modiﬁed.

69. Review of Grimshaw’s Record of Scientiﬁc Progress for the Year 1891
The Nation, vol. 54, no. 1403, pp. 385–86; 19 May 1892. Published in CN 4:13.
Peirce’s authorship is based on R 1574L: 42.

70. [The Law of Mind. Draft Fragments]
Holograph, 37 sheets, Houghton, Peirce Papers, R 961s: 2; R 278:72; R 961A: 66;
64; 65; R 35:4; R 1572:30; R 961A: 108–9, 68; 92–94; 67; 85–88; 89–91; 95–101;
106–7, 131; 45; 69; 47; 39; 46; 119. Also 1 sheet, numbered p. 34, from SIU manuscript (sent erroneously by Peirce to the Open Court). This folder mostly contains
rejected draft sheets, isolated or sequential, from the ﬁnal holograph archived at Southern Illinois University; mid-May 1892 (after 10 May and before 24 May 1892). Page
R 35:4 was published in the last two paragraphs of NEM 4:93n.2.

71. Selection 27. The Law of Mind
Holograph, 83 sheets, Southern Illinois University, Morris Library, Special Collections, “Open Court Monist 2:4 (Jul 1892)—Peirce.” The manuscript was sent to Paul
Carus at the Open Court on 24 May 1892. Draft pages directly connected to this holograph are found mainly in R 961A. Page 34, which Peirce mistakenly slipped into the
manuscript, belongs to draft material as well.
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72. Review of W. W. Rouse Ball’s Mathematical Recreations, and Problems of
Past and Present Times
The (New York) Evening Post, vol. 91, 27 May 1892, p. 8, cols. 2–3. Identical to
Nation review of 12 May 1892 (P 498).

73. English Color Names
Holograph, notebook with an alphabetical thumb-index, 53 inscribed pages (mostly
versos), Houghton, Peirce Papers, R 1152:2–44; May 1892. Alphabetical list of 839
color names (24 of which are taken from Southey’s The Doctor, p. 358). Probably compiled as part of Peirce’s research for the Funk & Wagnalls Standard Dictionary. Preliminary to numbered list found in R 1153.

74. Some Color-Names collected by C. S. Peirce
Holograph, small notebook, 32 inscribed pages, Houghton, Peirce Papers,
R 1153:2–19; May 1892. Numbered alphabetical list of 784 color names, plus an
alphabetical list of 175 “other color-words” (mostly adjectives). Based on R 1152.

75. Selection 53. [Partial galley of Nation review of Buckley’s Moral Teachings of Science]
Galley, 1 long sheet, Houghton, Peirce Papers, R 1600, box 8, ﬁle N-1892-8; end of
May 1892 (precedes publication of P 499 on June 2). The galley’s second sheet, containing the last paragraph of the review, is missing.

76. Selection 53. Review of Arabella B. Buckley’s Moral Teachings of Science
P 499. The Nation, vol. 54, no. 1405, p. 417, cols. 1–3; 2 June 1892. Buckley’s book
was originally published by E. Stanford (London) in 1891, and then by Appleton & Co.
(New York) in 1892. Review published in CN 1:155–57.

77. Review of Arabella B. Buckley’s Moral Teachings of Science
The (New York) Evening Post, vol. 91, 7 June 1892, p. 8, cols. 1–2. Identical to Nation
review of 2 June 1892 (P 499).

78. [Notes on Bleaching Agents]
Holograph, 1 letterhead sheet, Houghton, Peirce Papers, RL 298:2; 15 June 1892
(Peirce’s partial date, context). Short comments on ﬁve bleaching processes.

79. Preliminary Report upon the Woolf Process of Bleaching
Typescript (carbon copy), 8 sheets, Houghton, Peirce Papers, RL 298:3–10; 16 June
1892 (date typed on report addressed to Thomas J. Montgomery). The folder also contains 3 sheets belonging to the draft of the manuscript that was used for typing:
R 1348:57, R 1348s: 2, and R 1348:56.

80. [Report on the Electrolysis of Woolf’s Bleaching Solution]
Typescript, 5 sheets, Houghton, Peirce Papers, RL 298:11–15; 18 June 1892 (date
typed on report addressed to Thomas J. Montgomery).

81. [Draft of Nation review of William Ridgeway’s The Origin of Metallic
Currency and Weight Standards]
Holograph, 9 sheets, Houghton, Peirce Papers, R 961A: 110–18; mid-June 1892.
Partial draft of P 500, which appeared on 23 June 1892.
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82. Selection 54. [Galley of Nation review of Ridgeway’s The Origin of
Metallic Currency and Weight Standards]
Galley, 2 sheets, Houghton, Peirce Papers, R 1600, box 8, ﬁle N-1892-9; after midJune 1892 (precedes publication of P 500 on June 23).

83. Review of William Ridgeway’s The Origin of Metallic Currency and
Weight Standards
P 500. The Nation, vol. 54, no. 1408, pp. 472–73; 23 June 1892. Draft in R 961A.
Published in CN 1:157–59 and HPPLS 1:427–30.

84. Review of William Ridgeway’s The Origin of Metallic Currency and
Weight Standards
The (New York) Evening Post, vol. 91, 23 June 1892, p. 8, cols. 3–4. Identical to
Nation review of same day (P 500).

85. [Drafts of Nation review of Pearson’s The Grammar of Science]
Holograph, 4 sheets, Houghton, Peirce Papers, (1) R 1434:37, R 1009:24; (2)
R 1434:38–39; late June 1892 (actual review, P 501, published on 7 July 1892). Two
incomplete beginnings of the review.

86. The Law of Mind
Incomplete galleys (P 477), 3 long sheets numbered 8, 9, and 10, from the ﬁrst set
corrected by Paul Carus (sheets 1–7 and 11–12 are missing), Southern Illinois University, Morris Library, Special Collections, “Open Court Monist 2:4 (Jul 1892)—Peirce.”
Late May 1892.

87. The Law of Mind
Galleys (P 477), 10 long sheets numbered 1–4 and 7–12 (segments 5 & 6 are part of
sheet 4) constituting the second set corrected by Peirce, Southern Illinois University,
Morris Library, Special Collections, “Open Court Monist 2:4 (Jul 1892)—Peirce.” Late
May-early June 1892.

88. The Law of Mind
Proof pages (P 477), a complete set of 27 sheets with typographical corrections,
pp. 533–59, Southern Illinois University, Morris Library, Special Collections, “Open
Court Monist 2:4 (Jul 1892)—Peirce.” Early June 1892.

89. [Working notes related to the report on Woolf’s bleaching process]
Holograph, 18 discontinuous sheets, Houghton, Peirce Papers, (1) R 1048:17–19;
RL 477:81; (2) R 1048:16; RL 298:19; (3) R 1048:38, 39; (4) R 1348:72; (5)
R 1048:56–63; June–August 1892 (connection to other documents). Chemical calculations, and draft of a letter to Woolf.

90. [Calculations of Atomic Weights]
Holograph, 9 sheets, Houghton, Peirce Papers, R 1048:28–30, 32–33; R 1176:11,
13, 15, 17; spring 1892 (pages belong to, and most are versos of pages in, same notebook as R 1176, “Plan for a scientiﬁc dictionary,” dated spring 1892).

91. [Color Studies]
Holograph, second part of notebook, 33 sheets, Houghton, Peirce Papers,
R 1560:35–64; R 1024:6; R 1048:64–65; spring 1892 (ﬁrst part of notebook consists
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of notes in preparation to the “Tale of Thessaly”—see 1892.20). Working notes toward
establishing a color table for the Funk and Wagnalls Standard Dictionary. Direct connection with R 1019 and with the marginalia in Peirce’s copy of Robert Ridgway’s
1886 book, A Nomenclature of Colors for Naturalists (Boston: Little, Brown, & Co.).

92. [Sample List for a Color Table, Intended for the Funk & Wagnalls Standard Dictionary]
Holograph, 10 sheets, Houghton, Peirce Papers, R 1048:66, R 1019:2–8,
R 1048:67, R 1590:16; spring 1892 (paper, handwriting, letters from the Funk & Wagnalls Company dated 5/11/1891, 6/3/1892, 3/22/1893, 3/27/1893; tight connection with
R 1560). Alphabetical list of 222 color terms followed by a proportional breakdown in
terms of R, G, U, and VB values, the addition and subtraction of which totals 100 for
each color. This table is apparently a draft of a sample list Peirce submitted to the Funk
& Wagnalls Co. for publication in the Standard Dictionary. Peirce’s failure to complete
the list, to make it more serviceable to average readers, and to read the proofs of color
terms led to its not being published.

93. [Numbers 1 through 10 in 14 different languages]
Holograph, second part of small notebook, 15 inscribed pages, Houghton, Peirce
Papers, R 1590:9–16; spring 1892 (date attributed to the rest of the notebook).

94. [Sand Key Poems]
Holograph, 3 sheets, Houghton, Peirce Papers, R 1565:4, 2, 3; spring–summer
1892 (paper identical to some documents composed in the spring of 1892, handwriting). Three untitled poems transcribed with modiﬁcations from pages 5–8 and 10–11 of
the anonymous 1890 book Sand Key (The Key to All).

95. The Law of Mind
P 477. The Monist, vol. 2, 533–59, 1 July 1892. See draft in R 961A and holograph,
galleys, and page proofs in SIU collection. Reprinted in CLL 202–37, CP 6.102–63,
PWP 339–52 (partially), and EP1:312–33.

96. [Four Claims on an Invention of the Highest Value in Bleaching]
Typescript, 3 sheets, Houghton, Peirce Papers, RL 298:16–18; 6 July 1892 (date
typed on report addressed to Thomas J. Montgomery).

97. Selection 55. [Galley of Nation review of Pearson’s The Grammar of Science]
Galley, 2 sheets, Houghton, Peirce Papers, R 1600, box 8, ﬁle N-1892-10; early
July 1892 (actual review, P 501, published on July 7). The top of the ﬁrst sheet is
stamped “THORNE” (probably a typesetter’s name); the second sheet bears one typographical correction, maybe in Peirce’s hand.

98. Review of Karl Pearson’s The Grammar of Science
P 501. The Nation, vol. 55, no. 1410, p. 15, cols. 2–3; 7 July 1892. Drafts in R 1434.
Published in CN 1:160–61.

99. [Draft of Nation review of Curry’s The Province of Expression]
Holograph, 4 sheets, Houghton, Peirce Papers, R 1376:2–5; early July 1892. Draft
of P 502.
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100. Selection 56. Review of Samuel Silas Curry’s The Province of Expression
P 502. The Nation, vol. 55, no. 1411, p. 35, cols. 1–2; 14 July 1892. The full title of
the book continues with A search for principles underlying adequate methods of developing Dramatic and Oratoric Delivery (Boston: School of Expression, 1891). Draft in
R 1376. Published in CN 1:161–62.

101. Our Glassy Essence [Draft material]
Holograph, 45 sheets, Houghton, Peirce Papers, R 961A: 120–26; 38; 83–84; 80–81,
42; 82; 41; 134–38; 132; 77–78, 140; 79; 127–29, 50; 40; 44; 130, 70–76; 102–5; 133;
43. These pages do not form a continuous draft, but are rejected or draft pages of distinct portions of the ﬁnal manuscript, sequentially arranged. Early to mid-July 1892
(ﬁnal text sent on July 15 to the Open Court). See also working notes in sel. 28, [Notes
for “Man’s Glassy Essence”].

102. [Van der Waals’s Equation of the Virial]
Holograph, 1 sheet, Houghton, Peirce Papers, R 1048:44; early to mid-July 1892
(strong connection to paper “Man’s Glassy Essence”).

103. Selection 29. Our Glassy Essence
Holograph, 76 sheets, Southern Illinois University, Morris Library, Special Collections, “Folder Monist III-1 (Oct 1892)”; 15 July 1892 (date the manuscript was sent to
the Open Court).

104. [Notes about the ﬁrst chapter of Mach’s Science of Mechanics]
Holograph, 4 sheets, Houghton, Peirce Papers, R 1308:6–9; mid-to late July 1892
(connection with letters between Peirce and Thomas J. McCormack at that time, concerning the translation of the ﬁrst chapter of Mach’s book). Peirce may have jotted
down these rough notes also to prepare his Lowell lectures on the history of science.

105. [Draft note on the principle of virtual velocities for a footnote in Mach’s
Science of Mechanics]
Holograph, 2 sheets, Houghton, Peirce Papers, R 1308:4–5; c. 20 July 1892 (ﬁnal
footnote text received by T. J. McCormack on 22 July 1892). This concerns the ﬁrst
footnote in chap. 1, section 4 of Mach’s book (p. 49 in the 1893 Open Court edition).

106. [Printer’s copy of note on the principle of virtual velocities for a footnote
in Mach’s Science of Mechanics]
Holograph, 2 sheets, Southern Illinois University, Morris Library, Special Collections, Collection No. OC 266 Peirce, Open Court # 266; received by T. J. McCormack
on 22 July 1892. This concerns the ﬁrst footnote in chap. 1, section 4 of Mach’s book
(p. 49 in the 1893 Open Court edition).

107. Review of Karl Pearson’s The Grammar of Science
The (New York) Evening Post, vol. 91, 23 July 1892, part II, p. 4, cols. 3–4. Identical
to Nation review of 7 July 1892 (P 501).

108. Our Glassy Essence
Galleys (P 480), 7 long sheets, pp. 1–7, ﬁrst set corrected by Open Court editor,
Southern Illinois University, Morris Library, Special Collections, “Folder Monist III-1
(Oct 1892)”; late July 1892 (precedes galleys sent to Peirce in early August 1892).
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109. Lecture I [Mechanical Necessity and the Development of Science]
Holograph notebook, 21 sheets, Houghton, Peirce Papers, R 1287:2–22; July 1892
(internal evidence). First full draft of the ﬁrst Lowell Lecture on “the History of Science
from Copernicus to Newton.” Published in HPPLS 1:149–56 under the title “General
Review of the History of Science.” To appear in W9 before the set of lectures.

110. Report on Mr. Woolf’s Process of Bleaching
Holograph, 51 sheets, Houghton, Peirce Papers, (1) ﬁnished report: R 1348:13–22;
(2) initial version: R 1348:32–37; draft pages: R 1048:22; R 1348:38; (3) second version: R 1348:25–28, 39–50; R 1048:26; draft pages: R 1048:27, R 1348:55; R 1048:20;
(4) false starts and drafts of ﬁnished report: R 1348:23, 24; R 1048:25; R 1348:54,
R 1048:24; 21; R 1348:51–53, R 1048:23; R 1348:29–31. July 1892 (correspondence
with Thomas J. Montgomery in RL 298).

111. [Number of Days Spent on Bleaching Research]
Holograph, 1 sheet, Houghton, Peirce Papers, RL 298:20; July 1892 (context).
Signed copy of a note sent to Thomas J. Montgomery for billing purposes.

112. [Notes related to the translation of Ernst Mach’s Science of Mechanics]
Holograph, 2 isolated sheets, Houghton, Peirce Papers, RS 104:113, 142; July 1892
(connection with letters between Peirce and Thomas McCormack in early and mid-July
1892).

Supplementary Catalog Entries
The following entries are related to the last two Monist papers (sels. 29 and
30) and to “Embroidered Thessaly” (sel. 51). Their corresponding documents
post-date July 1892 and thus fall outside the chronological scope of this volume’s Catalog. These entries will be listed and given chronological placement
in future installments of the Catalog.
1892
Man’s Glassy Essence
Galleys (P 480), 7 long sheets, pp. 1–7, second set corrected by Peirce, Southern
Illinois University, Morris Library, Special Collections, “Folder Monist III-1 (Oct 1892)”; 5
August 1892 (date they were sent back by Peirce to the Open Court). Peirce changed
the title, made a number of corrections, and added a few footnotes.

Man’s Glassy Essence
Proof pages (P 480), 2 sets, 22 sheets each, pp. 1–22, ﬁrst set corrected by an Open
Court editor, second set printed after corrections, Southern Illinois University, Morris
Library, Special Collections, “Folder Monist III-1 (Oct 1892)”; 13 August 1892 (day a
set of the corrected page proofs was sent to Peirce).

[Brainstorming Notes for “Evolutionary Love”]
Holograph, 5 sheets, Houghton, Peirce Papers, RS 71:6; R 956:56, 58, 57; RS 71:7;
September 1892 (the month Peirce began to work on this paper).

[Evolutionary Love: Draft and Rejected Pages]
Holograph (P 521), 114 sheets, Houghton, Peirce Papers. This folder contains many
sequences of draft pages related to different portions of the ﬁnal manuscript Peirce sent
to Paul Carus; they are here arranged in compositional order. (1) Main draft sequences:
(a) R 957:2–5, 7–8, 51, 9–10; R 1513:4; R 957:11–12, 14–16; (b) R 957:23–25, 27,
29–30, 18–22; R 957s: 12; (c) R 957:26; R 957s: 20; (d) R 957:36–37; (e) R 957:38,
31–32, 34–35, 64–65; (f) RS 71:2–3; R 957:50, 67–68; (g) R 957:52; R 1573X: 92; (h)
R 957:53–54; R 1303:11; (i) R 957:43–44, 48; R 1298:2–5; R 1303:10; R 957:55–58,
66; RS 71:4; (j) R 958:2–3 ( R 839:211–12); (k) R 957:62, 63. (2) Draft pages
rejected from previous sequences: R 957:13, 17, 28, 33, 39–40, 59; R 957s: 2–6, 8–9,
14–15, 17–19; R 890:2–3; R 1512:15, 23; R 1573X: 91; R 1574:24; RS 104:123. (3)
False starts of discrete pages from ﬁnal SIU manuscript: R 957:6; R 1513:7; R 957s: 7;
R 957:74, 42, 41; R 957s: 10, 11, 13, 16; R 1512:16; R 1573X: 106; R 1512:14;
R 957:75, 45, 46; R 958:172; R 957:49; R 839:195; R 957:69. September–October
1892 (context; prior to 7 October 1892, the date the ﬁnal MS was sent to Carus). A
number of pages from different sequences are reproduced in the Annotations.
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Man’s Glassy Essence
P 480. The Monist, vol. 3, no. 1, pp. 1–22; early October 1892. Published in
CLL 238–66, CP 6.238–71 and in EP 1:334–51.

Man’s Glassy Essence
P 480. The Monist, vol. 3, no. 1, cover page of journal issue, and pp. 4–5; Houghton, Peirce Papers, R 1600, from bound volume of “Octavo Papers, 1890–1903”; early
October 1892. Page 4 has two ink corrections in Peirce’s hand.

Selection 30. Evolutionary Love
Holograph (P 521), 67 sheets, Southern Illinois University, Morris Library, Special
Collections, “Folder Monist III-2 (Jan 1893)”; 7 October 1892 (date Peirce sent the
manuscript to the Open Court). The manuscript consists of sixty-six numbered pages.
Page 57, however, is not in the SIU collection but is R 957:61 (Houghton, Peirce
Papers), because it was sent back to Peirce for a correction matter. Also in this folder,
inserted between pp. 3 and 4, is sheet R 957:47, a neatly rewritten footnote called for
by an undeleted footnote mark in the MS p. 3, but which Peirce removed before sending the ﬁnal text to the publisher, because the substance of the footnote was discussed
toward the end of the text.

Evolutionary Love
Galleys (P 521), 9 long sheets, pp. 1–9, corrected by Paul Carus, Southern Illinois
University, Morris Library, Special Collections, “Folder Monist III-2 (Jan 1893)”; late
October 1892 (precedes galleys sent to Peirce on 1 November 1892). The set of galleys
corrected by Peirce is missing.

[Announcement of Three Lectures]
Holograph + printed circular, 2 sheets, Houghton, Peirce Papers, R 1582:2–3;
October 1892 (referred to in letter of 26 December 1893 from the Evening Post Job
Printing Ofﬁce to Peirce). Peirce announces that he is prepared to deliver the following
three popular lectures, at $150 each: “Thessalian Topography: A Traveller’s Tale,” “The
Constellations,” and “The Story of Pythagoras.” Peirce inserted in the circular the handwritten remark “(or for $50 if $100 is paid to any organized relief for unemployed).”

Evolutionary Love
Proof pages (P 521), 25 sheets, pp. 176–200, corrected by an Open Court editor,
Southern Illinois University, Morris Library, Special Collections, “Folder Monist III-2
(Jan 1893)”; December 1892 (precedes publication in early January 1893). The text
corresponding to pp. 54–56 of the original holograph, though present in the extant galleys, does not appear in these proofs, presumably because Peirce deleted it in his own
set of galleys.

Selection 51. Topographical Sketches in Thessaly, with Fictional Embroideries
[1892–1893]
Typescript, 63 sheets, Houghton, Peirce Papers, R 1561:3–48, 52–68; 1892–93
(probably typed from a missing third draft, possibly titled “Thessalian Topography: A
Traveller’s Tale,” written after the second version listed in previous entry). The typescript, which provides the major part of the copy-text, bears a few c. 1897 handwritten
alterations. The title on the ﬁrst sheet was deleted by hand and replaced with “Thessaly
pictured in Embroidery” at an undetermined time. A note at the top of the ﬁrst sheet
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states “This was written to be read as a Lecture.” Pinned on leaf 33 is a note by Peirce’s
friend and literary critic Edmund C. Stedman, who suggested “With slight changes, the
story can be divided on this page, where indicated—so as to occupy two numbers.” Two
no-longer-extant typed sheets, between R 1561:48 and 52, were discarded by Peirce
and replaced by three handwritten sheets, R 1561:49–51, composed c. 1897, at the
same time as the sheets forming the revised opening of the text (R 1561:71–77). All of
these latter sheets are cataloged under a separate c. 1897 entry. The last two leaves,
R 1561:67–68, are entitled “APPENDIX. The Letter of Karolo to Husni Pasha,” working notes for which are found in R 1590.

1893
Evolutionary Love
P 521. The Monist, vol. 3, no. 2, 176–200; January 1893. See draft in R 957 and
holograph, galleys, and page proofs in SIU collection. Published in CLL 267–300,
CP 6.287–317, PWP 361–74 (partially), and EP1:352–71.

1897
Greek Names
Holograph, 4 sheets, R 1229:51, R 1561:124–25, 126 (draft of 124); early May
1897 (between May 2 and 6). Draft of Peirce’s May 6 letter to the Editor of the Sun,
published on 21 May 1897 (P647.5).

Pronunciation of Greek Names. And Some Very Interesting Information about
Thessalians and Greeks
P647.5. The (New York) Sun, vol. LXIV, no. 263, p. 6, col. 5; Friday, 21 May 1897.
Letter to the Editor, signed “C. S. P.” and dated “New York, May 6.” This is Peirce’s
answer to a correspondent who asked “for an explanation of the frequent occurrence of
V in modern Greek names, although there is no such letter in the Greek alphabet.”
Much of Peirce’s reply was culled from his “Tale of Thessaly” (R 1561). The correspondent’s name was James P. Vincent, and his query appeared in The Sun, vol. LXIV,
no. 244, 2nd section, p. 3, col. 4, on Sunday, 2 May 1897. Fragments from a draft of
Peirce’s answer survive in R 1561:124–26.

Embroidered Thessaly
Holograph, 9 sheets, Houghton, Peirce Papers, R 1561:71, 73–77; 49–51; c. 1897
(handwriting, probably contemporary with P647.5 written on 6 May 1897 and published in the New York Sun on 21 May 1897, precedes c. 1898 interaction with Edmund
C. Stedman). The folder also includes one additional sheet, R 1561:72, draft of 71. The
ﬁrst six sheets represent Peirce’s last rewriting of the opening of his Thessalian tale.
They were intended to replace the ﬁrst four sheets of the 1892–93 typescript
(R 1561:3–6). The title is followed by the subtitle “[Found among the papers of an
attorney recently deceased]”. Only the ﬁrst two sheets and a half have been emended in
at the beginning of the copy-text, as the rest closely follows the original text. Pinned on
the fourth sheet is a note by Peirce’s friend and literary critic Edmund C. Stedman, who
suggested “Would better omit eccentric words & pronunciations of Greek terms?”
R 1561:49–51 are three sheets Peirce wrote to replace two discarded leaves from the
middle of the typescript between R 1561:48 and 52; these three sheets have been
inserted by emendation into the 1892 text to bridge the lacuna.
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Preface [to “Topographical Sketches of Thessaly with ﬁctional embroideries”]
Holograph, 2 sheets, Houghton, Peirce Papers, R 1561:69, 70; c. 1902 (handwriting, use of “Crane’s Japanese Linen 1900” paper stock from 1902 to 1904). Two versions of a “Preface,” one on each sheet—the one on leaf 70 is more polished and likely
the later one. They are reproduced in the W8 Annotations.

Essay on Editorial Theory and Method
The structures of spoken and written language fascinated Peirce throughout his intellectual life. His early study of Shakespearean pronunciation (1864)
and his comprehensive but fragmentary editor’s manual (c. 1900) bookend a
lifetime of engagement with issues of presentation and publication, but Peirce
also exhibited an implicit awareness of textual patterns in nearly everything he
wrote. His general ideas on punctuation and spelling sometimes ran against
standard practice, and his complex papers in logic, mathematics, and philosophy presented constant challenges in layout. Consequently, Peirce was destined to ﬁght a well-documented battle with editors throughout his publishing
career. But it was his misfortune to write for editors who often were not qualiﬁed to edit (or even to understand) his work; those few who understood and
believed in Peirce had to contend with authorial chaos at every turn, for the
eccentricities of his personal life and his unusual methods of composition led
Peirce himself to despair at the chances of ordering his papers in his own lifetime.
Peirce’s complex habits of composition and the unﬁnished state of many of
his manuscripts create a number of problematic editing situations for the
unpublished materials that constitute by far the greater portion of his surviving
canon. Peirce often composed parallel versions of a document without indicating which was the preferred form, and we must deal with variant passages and
entire variant documents, any one of which might be worthy of publication.
Even when only one ﬁnished form of a work exists, the editing problems will
almost always go beyond simple cases of missing punctuation or incomplete
revision. Often Peirce’s “ﬁnished” work falls far short of fair-copy form in
terms of textual development, and may also contain unﬁnished revisions to
mathematical formulae, diagrams, and illustrations.
These complications make it all the more important to describe in the clearest terms how editors establish critical texts of Peirce’s writings. Our speciﬁc
editing policies for Peirce’s published and unpublished work follow an overview of the general principles of critical editing as we have applied them to our
own edition. The essay closes with a brief textual survey of the W8 selections
and an overview of special editing challenges encountered in establishing the
texts for this volume.
515
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I. General Editing Guidelines

The Writings of Charles S. Peirce consists of chronological volumes prepared in the critical editing tradition as it has evolved in the twentieth century.
Our central goal is to provide critically edited and reliable texts of Peirce’s
work across the wide range of disciplines to which he contributed. Where the
documentary editor focuses on preserving the text, the critical editor focuses
on recovering the author’s discernible intention for the text. Rather than simply reproducing a single surviving form of a document, we (as critical editors)
identify the most mature, coherent form closest to Peirce’s composing hand,
and, by incorporating identiﬁable authorial revisions and corrections from
subsequent presswork, produce an eclectic text that aims to represent his most
fully developed intention. Variants from subsequent published forms of the
text judged to be editorial sophistications and compositorial errors are
rejected; Peirce’s own errors of content are corrected. This new text, when
combined with an apparatus documenting the evolution of the various forms of
the work, listing the historical variants, and identifying all of our editorial
emendations (and their sources), constitutes the “critical edition” of Peirce’s
work.
A full statement of editorial goals is part of W6’s editorial essay (535–538),
which represents the fullest discussion to date of our methods and the theories
that inform them. The following summary of that discussion presents the
guidelines and basic procedures common to all of our volumes, beginning with
the way we compare multiple forms of the same document. We use standard
collation schedules for horizontal comparisons of Peirce’s printed articles
against all forms of the text prepared from the same typesetting (galleys,
proofs, and offprints) to discover variant readings. Texts transmitted vertically
through two or more manuscript, typescript, or copy-set forms are also collated to identify variations. We also compare parallel but distant versions of a
text to recover the full family tree for a given document.
Although we work from master sets of microﬁlm, microﬁche, and photographic copies of Peirce’s papers, we proofread our transcriptions against the
original documents to verify the accuracy of the transcribed readings, to ascertain the physical characteristics of paper and ink, and to resolve any problematic marks or revisions on the document. In all, Peirce’s text is proofread three
times to perfect the literal transcription. Two of these (including the archival
reading against the original document) are team readings. Corrections are
team checked in all three stages of perfection. After editing, Peirce’s texts (as
well as the editorial apparatus) are team proofread twice. Corrections and
physical adjustments to layout are team checked throughout the ﬁnal stages of
volume production.
Our procedure for copy-text selection and emendation is based on Sir
Walter W. Greg’s “The Rationale of Copy-Text” (Studies in Bibliography 3
[1950–51]:19–36), as modiﬁed for nineteenth- and twentieth-century editing
situations by Fredson Bowers and G. Thomas Tanselle. A mature manu-
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script—representing the ﬁnal draft if more than one manuscript form survives—provides the ideal basis for a critical edition. Such a manuscript (or a
typescript prepared by Peirce or under his supervision) is preferable to subsequent printed forms where compositorial error and editorial styling may have
corrupted the text. The copy-text is the most authoritative source for accidentals, especially when it is a holograph manuscript; when no holograph forms
survive, the typed or printed document that is closest to Peirce’s unmediated
hand (that is, the form in which the fewest intermediaries have had a chance to
interfere) will become copy-text. If there is only one version of a document, it
automatically becomes copy-text.
Earlier manuscript drafts, whether divergent or not, are certainly important
in documenting the evolution of the work, but these drafts are pre-copy-text
forms representing superseded authorial intention. The variant readings in
these earlier forms are carefully studied, for these forms may provide clues to
the content of missing, damaged, or erroneous text in the more mature copytext document; but such preliminary drafts have no real authority in the process of establishing the new edition’s text.
Because of Peirce’s complex habit of constantly rethinking and revising his
work, a number of texts survive in distinct versions that are collatable sentence-by-sentence or paragraph-by-paragraph rather than word-for-word. In
many of these cases, he diverges radically from the direction of a previous
draft and produces an entirely different work. As a consequence, each such
version has its own textual authority and each would serve as its own copy-text
for publication. When collation provides a chronological order to the divergent
forms, we generally publish the ﬁnal or most mature version and designate the
others as pre-copy-text forms. There will be times when more than one form is
mature and signiﬁcant, but Peirce shows no clear preference; in such a case,
we will consider publication of multiple forms of the single basic work. In
general practice, however, earlier divergent forms will be consigned to noncritical facsimile representation in an expanded electronic edition of our volumes.
We archive a full record of the passages that Peirce canceled or revised during composition, but only substantive alterations will appear in each volume’s
apparatus. Peirce’s alteration is substantive if it involves a change in wording
or intention, or if the change could modify the way a reader perceives the
altered passage.1 By this deﬁnition, Peirce’s alteration of punctuation and
spelling within the copy-text may, on rare occasions, create substantive
changes in meaning and would be included in the volume’s list of selected
alterations. A physical description of Peirce’s method of insertion or deletion
is archived for all of his alterations, but in most cases only the text of each substantive superseded reading appears in the volume’s Alterations lists, pre1. For a discussion of this rationale, see André De Tienne, “Selecting Alterations for the
Apparatus of a Critical Edition,” Text 9 (1996): 36–37.
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sented in the sequence that evolved as Peirce revised toward the ﬁnal copy-text
form.
II. Speciﬁc Editing Guidelines
Copy-text rationale is not meant to stand as an ironclad principle or an
inﬂexible rule; it simply provides an authoritative textual basis whenever variants in the subsequent texts are not supported by convincing evidence. Under
copy-text rationale, all variants are suspect; whether accidentals or substantives, they must be rejected unless there is supportable evidence that they represent Peirce’s intended revisions. What is supportable evidence? It will range
from conclusive to suggestive—in each case, the editor must exercise critical
judgment in accepting or rejecting the variant.
As critical editors we do not “style” Peirce’s texts in the traditional sense;
in fact, one of the principal purposes of critical editing is to recover the
author’s intentions from compositorial corruptions and house styling imposed
in the past. But we do edit Peirce’s texts with an eye for (1) extending his consistent habits in scientiﬁc notation, spelling, and punctuation throughout the
working period covered by the volume, (2) for correcting unacceptable errors
(those errors in spelling, grammar, or formulae which confuse or mislead the
reader), and (3) for completing Peirce’s sometimes incomplete revisions. Editing within these categories will be more extensive than that of most critical
editions, which normally deal with authors more successful in bringing work
to press or at least to fair-copy forms of manuscript. In Peirce’s case, more
extensive intervention is dictated by the high proportion of manuscript material that never reached a fair-copy draft stage, let alone publication. Many
emendations to the unpublished selections simply bring these texts to a publishable level of presentation in ways that follow (as closely as possible)
Peirce’s own expectations and usages.
But Peirce’s more fully developed copy-texts often approached or achieved
publication in his lifetime, generating typescripts, galleys, or page proofs containing both authorial revisions and nonauthorial corruptions. The selections
from this period consist of articles and reviews published in newspapers, magazines, and scholarly journals, and a far larger body of signiﬁcant manuscripts
(representing a wide range of ﬁelds) that remained unpublished during his lifetime. This broad range in form, typical of the volumes in this edition, requires
slightly different editing techniques for the two major categories of materials—papers published by Peirce and his unpublished manuscripts.
1. Previously published writings
Peirce’s publications sometimes have no known prepublication forms, but
many others can be traced to surviving manuscript drafts, printer’s galleys, and
page proofs. In those cases that require a choice among possible copy-texts, a
historical collation is used to identify all variants among the relevant forms and
to determine the transmission of the text. Generally, a manuscript form (or the
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last draft if a sequence of manuscripts survive) is selected as copy-text because
it represents Peirce’s preference in accidentals (spelling and punctuation) and
is the best authority for his word choice. This text will be emended by Peirce’s
own revisions and corrections to the publication layers, and by corrections
imposed by Peirce’s editors (or by the present editors) required to correct
errors of content or to eliminate confusion. These interventions are recorded in
the Emendations list appended to each selection’s headnote.
Variants (in the copy-text and in later forms) judged to be the result of nonauthorial intervention, such as compositorial errors, compositorial misreadings, or editorial changes in grammar or style, are rejected and noted in the
historical collation; a nonauthorial variant introduced prior to the accepted
reading is part of the emendation record and will appear in the Emendations
list. A few nonauthorial variants will occur in a form of the text subsequent to
that containing the accepted reading; signiﬁcant readings of this kind will
appear in the list of Rejected Substantives. Finally, any revisions by Peirce in
the copy-text itself supersede his earlier pre-copy-text layers; a full record of
authorial alterations within the copy-text is archived by the editors, and substantive alterations within this category appear in each selection’s Alterations
list. The complete list of alterations will be included in the electronic version
of the Writings.
An important source of emendation to the published papers lies in Peirce’s
own offprints, which he habitually corrected and annotated. Peirce’s marginal
comments in his offprints are quoted in textual notes. Further documentary
sources for emendation include published errata lists as well as errors that
Peirce mentions in letters or reports. Even when there is no documentary evidence, we emend other typographical errors and erroneous readings, all of
which are reported in the list of emendations.
We verify all of Peirce’s quotations against source books he is known to
have owned or had available. But unless there is a nonsensical reading, we do
not emend substantive variations (changes in wording) between the original
quotation and Peirce’s rendering; instead, the original quotation is cited in the
volume’s Annotations, while the variations are pointed out and discussed in
Textual Notes. When Peirce refers to any of his other publications, and that
work also appears in this volume, we replace his reference numbers with the
present page numbers; we do not emend Peirce’s references to his own work
published in other volumes of this edition (but we will provide a cross-reference in Annotations).
Peirce’s publications appeared in many different journals and periodicals,
each with its own house style. We emend all title references in the text to conform to our own edition style (Chicago Manual of Style, 14th ed.); thus we italicize book titles, place chapter titles in quotation marks, and correct
punctuation inadvertently reversed in order. Lengthy quotations set in the text
of Peirce’s original publications are offset and reduced in size to conform with
our own style for printing extracts.
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Most published selections were titled by Peirce; italic brackets enclose
titles supplied by the editors of the present edition, with one class exception.
His shorter untitled Nation reviews selected for this volume are supplied with
descriptive titles that, because of their self-evident nature, are not enclosed in
editorial brackets. Titles of other newspaper and magazine contributions may
not be Peirce’s, but he clearly accepted these forms and they are presented here
without editorial brackets. Periods following titles and subtitles in the original
publications are removed by emendation; internal title punctuation affects
meaning and is retained.
All emendations to the texts are listed, and the sources for each cited, in the
selection’s Emendations list. Any changes not listed there are described generically in the Essay on Editorial Theory and Method or in the selection’s headnote in the Apparatus. These include purely visual characteristics, such as the
uppercase styling of opening words in a publication, or the Attic font Peirce
tended to use in his own typescripts. Other physical characteristics involve footnote numbers and variation in ellipsis points. The symbols or page-by-page
numbering systems Peirce’s publishers used for footnotes are replaced by a single series of arabic numerals; though this is not Peirce’s usual method for indicating footnotes in manuscript (he preferred page-by-page repeating symbols),
changes in pagination between original printings and our edition also necessitate changes in numbers or symbols. In place of varying numbers of ellipsis
points to mark omissions in quoted material (a device used by some compositors to help justify right-hand margins), we follow modern standard form.
When no manuscript survives and the proof or published form must serve
as copy-text, we emend printer’s styling to conform to Peirce’s own style of
punctuation and spelling only if Peirce has demonstrated a clear preference in
established practice during the period of his life covered by the volume.
Peirce’s lifelong preference for the spelling “indispensible” is the best example of this. Peirce’s preference for acceptable nineteenth-century spelling
forms, as well as acceptable variant spellings of proper names, are allowed to
stand as they appear. For the most part, Peirce shows no clear preferences in
such matters as routine punctuation; he occasionally corrected or revised
punctuation in his typescripts, but collations of publications against surviving
typescripts or manuscripts reveal that he typically retained house styling of
commas and dashes in otherwise heavily corrected proofs. The ampersand (&)
and related combinations (such as &c.), which Peirce often used for convenience in draft documents, rarely carried over into his publications and are
emended to “and” and “etc.” when encountered in copy-text. Peirce preferred
to superscript the ordinal number sufﬁxes “st,” “nd,” “rd,” and “th,” as well as
ending letters in “Mr.” and similar titles of address. We emend published
pieces to conform to Peirce’s usage, including his preference for “2nd” and
“3rd” over “2d” and “3d.” However, we do not reproduce Peirce’s nineteenthcentury calligraphic convention of double-underlining the superscript portions, or his inconsistent use of a period after ordinals.
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2. Unpublished writings
Speciﬁc copy-text selection is often more complex for Peirce’s unpublished manuscripts than it is for his publications. With published items, especially those where no prepublication forms of the text survive to serve as copytext, we focus our effort on locating and eliminating editorial or printing corruptions. [With unpublished holograph and typescript items, the focus is on
identifying the sequence of Peirce’s layers of revisions—both across drafts
and within single drafts.] In general, the search for copy-text follows the same
rationale used for published items: a mature manuscript form in Peirce’s hand
represents the best authority. Where more than one manuscript draft survives,
collation will generally reveal the order of composition and lead to a fairly simple editing decision. Sometimes, a mature manuscript is followed by a typescript
(or an amanuensis draft) prepared under Peirce’s supervision, which contains his
holograph corrections and revisions, but varies signiﬁcantly in both substantives
and accidentals from the manuscript. If the two mature versions are collatable
word-for-word, we accept the authority of the manuscript (copy-text) and
emend it with those substantive revisions (and corrections to accidentals) in
the typescript that can be attributed to Peirce with a fair degree of conﬁdence.
If the typescript is so thoroughly rewritten (which usually indicates a missing
intervening draft) that word-by-word collation is not possible, we conclude
that Peirce rewrote the document and use the typescript as copy-text. The surviving earlier stage will be designated a pre-copy-text form and important
variant readings will be reproduced or described in editors’ annotations.
In fact, situations involving widely diverging forms (that is, forms that
derive from a single original draft) represent the most common copy-text
dilemma found in the unpublished materials. Successive manuscript versions
may repeat the title or have the same or a similar opening sentence, but will
often diverge into a related but new line of inquiry or method of argument.
Paragraph or outline collation will usually yield a chronological order, but we
are left with two or more discrete documents, generally parallel in content but
distinct in presentation and development. When parallel versions are equally
signiﬁcant in terms of documenting Peirce’s evolving ideas or scientiﬁc ﬁndings, we may publish them as discrete items. Each serves as its own copy-text
and will not be emended from subsequent parallel forms; we may refer to other
parallel versions for annotations, but not for textual authority.
Unpublished manuscripts selected for this volume all appear to have been
intended for eventual presentation or publication in some form. Even Peirce’s
reminiscent “My Life” is written in the style of memoir rather than diary. His
tale of “Embroidered Thessaly” was offered for publication at least once and
presented orally to a variety of audiences. His brief speculations and working
papers on logic, the sciences, or various aspects of mathematics are also consistent with his lifelong habit of leaving unﬁnished much of the work he
intended for presentation or publication. Selected variant forms of his Monist
articles, although works-in-progress, represent material that he would eventu-
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ally submit to press for public comment and criticism. We edit these unpublished materials in the following way.
Spelling and grammatical errors are corrected, missing punctuation is
inserted, and lowercase variables (sometimes left in roman style through haste
or carelessness on Peirce’s part) are emended to italics. A dash, parenthesis, or
quotation mark is added when it is the missing half of a pair. Numbers,
expressed either in numerals or spelled out, are left as he wrote them unless his
usage is confusing. Spelling presents the greatest difﬁculty, for Peirce was
inconsistent even when a general preference can be identiﬁed. Fortunately, his
long-standing association with the development of the Century Dictionary
provides a late nineteenth-century standard when emendation is necessary.
Simple spelling errors are resolved by the Century standard. Where two different spellings are acceptable by that standard, we allow him to vary unless he
has a clear and generally consistent preference for one form over another, or
unless the occurrences might lead to confusion. Texts where variant spellings
appear in close proximity, or where the variations involve a technical term, fall
into the latter category.
Because of Peirce’s own patterns of revision, manuscripts intended for
publication occasionally require deeper editorial intervention. While revising,
he sometimes created grammatical errors; at other times he failed to complete
his intended revision by crossing out a needed word or phrase but not going
back to replace it. If there is no convincing evidence identifying Peirce’s intentions, we return to his original word or phrase, citing each occurrence in a textual note. When he added introductory clauses to already inscribed sentences,
but failed to lowercase the ﬁrst word of the original sentence, we emend his
misplaced capitalization. Occasionally, Peirce will misspeak himself or produce a confusing or vague passage. We emend when we are conﬁdent of his
intent. If such conﬁdence is lacking, his eccentricities and anomalies are left as
written. Here, as in Peirce’s published pieces, we change his footnote symbols
to sequential numbers and reproduce quotations as he gives them. Abbreviated
or erroneous titles cited in Peirce’s texts or in his footnotes are corrected. All of
the interventions described above are recorded in the volume’s Emendations
lists.
Some of the selections in this volume are preliminary outlines of projects
and ideas, indicating that Peirce was still working out conceptual problems
well in advance of development for presentation. “Sketch of a New Philosophy” (selection 4), “The Sciences in Their Order of Generality” (selection 46),
and Peirce’s untitled plan for a scientiﬁc dictionary (selection 50) are representative of such preliminary manuscripts. While we make every effort to preserve the surface features of these documents, we correct mistakes in
content—the evolving technical and analytical nature of Peirce’s ideas calls
for clarity of presentation. For this reason, we intervene to represent clearly his
intentions, especially in his use of logic signs, mathematical formulae, and scientiﬁc notation.
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In fact, Peirce’s scientiﬁc usages require some degree of emendation across
a wide range of manuscripts. As a mathematician and logician, Peirce knew
that lowercase variables are represented as italics; he expected that in publications, but did not always carry through in manuscript composition. Wherever
Peirce is inconsistent in his underlining of variables, or where he simply leaves
it to editors to properly set long sequences of variables, we will generally
emend to italics and record the emendation so that the original state of each
variable can be reconstructed as it was in the copy-text reading. Greek variables (uppercase and lowercase) follow the same pattern of usage and are handled in the same way, but the quantiﬁers P and S remain roman. Uppercase
letters are italicized in the relatively few cases where they clearly stand for
variables; otherwise they remain roman, as when they are used to designate
relatives in logical algebra or to label geometric lines. These practices represent the styles that Peirce generally used in manuscript, or at least accepted in
his scientiﬁc publications; any exceptions that are allowed to stand unemended,
as when Peirce explicitly modiﬁes these conventions, will be annotated.
Between 1880 and 1893, Peirce used several typewriter makes and models
to prepare a number of his intermediate and ﬁnal document drafts. But by
1890, with his work for the Coast Survey drawing to a close, he turned less frequently to this medium and very few selections in this volume are known in
typewritten forms. W6’s editorial essay contains a detailed discussion of his
machine characteristics and typing practices (545–547); for the purposes of
W8, the relevant points of that discussion center on how we handle the physical elements of typewritten copy-texts. Purely physical characteristics or
mechanical faults found in the typescripts are considered visual elements of
the copy-text and will not be recorded in the Textual Apparatus. Signiﬁcant
visual characteristics will be discussed in headnotes, but in general the visual
elements will be handled during editing in the following ways.
Marginal errors caused by the typing medium will be transcribed but will
be silently removed or regularized during the editing process. These include
missing terminal letters or hyphenation due to right margin overrun, as well as
false starts of words or entire phrases due to right margin and even bottom
margin overrun. Peirce also ran together words and associated punctuation by
missing the space bar. At times Peirce would switch type shuttles on his Hammond machines to italicize a mathematical expression or to italicize for
emphasis, then fail to switch back to one of his roman shuttles without discovering the error until several characters, words, or lines later. All of these anomalies are transcribed as typed by Peirce; however, since they are purely
physical characteristics of the typescript, they are regularized during the editing phase and do not appear in the Emendations list.
Other physical characteristics will not appear in transcription at all. Paragraph indentation is normalized in transcription, unless Peirce has indicated
subordinating or sequential variations in successive paragraphs or formulae.
Extra spacing before and after punctuation is also normalized in transcription.
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In the same way, defects in the typography are neither annotated in transcription nor considered in the establishment of the text. For example, occasional
off-center strikes (especially the lowercase n, s, u, w, and y letterfaces) on the
Hammond result in the partial image of two letters in a single space, or a
vacant space where no strike is evident at all. In such cases, with no evidence
to the contrary, we assume the proper key was struck. Characters completely
superimposed (that is, typewritten in the same space) are considered consecutive and are transcribed in the proper sequence.
III. Survey of Texts in the Volume
Peirce’s departure from the Coast and Geodetic Survey left him without a
dependable source of income for the ﬁrst time in thirty years, and his writings
of the early 1890s reﬂect the strain of these times. Over the years he had taken
a number of lengthy leaves from full-time Survey duties, but he completed no
new geodetic work at all after 1889 and was asked to resign in September
1891. With many of his Century Dictionary deﬁnitions already at press, Peirce
concentrated on writing reviews and ghosting editorial responses for the
Nation and continued as well to write nonstop on various other projects. However, Peirce soon developed a new and lasting publishing relationship with
Chicago’s Open Court Publishing Company and the editors of its two imprints,
the quarterly Monist and the biweekly Open Court. During the period covered
by this volume (spring 1890–summer 1892), Peirce worked on nearly 250
sometimes-overlapping documents across his usual wide range of topics and
investigations. Fifty-six are signiﬁcant enough to merit publication in the chronological edition and of these, only twenty-three reached print during his lifetime. All or parts of a dozen more were published decades after his death in
Collected Papers and New Elements of Mathematics, but half of these twelve
were either erroneously reconstructed or only partially published.2
Of the twenty-three selections that Peirce saw through press, eighteen are
Nation reviews, notices, or editorial responses of various kinds. Five represent
his ﬁrst and most important Monist metaphysical series of articles. Although
the publication of this series spans (and slightly exceeds) the two-year span of
this volume, these articles are grouped here (along with four signiﬁcant but
largely unpublished variant forms) to more clearly show the evolution of the
cosmological and metaphysical ideas that dominated Peirce’s intellectual life
during these years. The remaining thirty-three selections in this volume
remained unpublished, and in some cases unﬁnished, throughout the rest of his
life. Several selections or groups of selections require general editorial comment or background beyond that presented in the individual selection head2. “Keppler” (selection 49), a thirteenth posthumous publication from this period, ﬁrst
appeared in Wiener’s Values in a Universe of Chance (1958). See the Chronological Catalog for a
full account of the CP and NEM texts.
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notes. This discussion, which involves both published and unpublished
selections, concludes the editorial essay.
1. The Monist metaphysical project (selections 22–30)
The Monist texts established for this volume unite Peirce’s preliminary
Harvard drafts with the long-lost ﬁnal submissions and presswork from the
Open Court Archives, which are now located within the Morris Library’s Special Collections Research Center at Southern Illinois University Carbondale.
Peirce’s submitted manuscripts for all ﬁve essays in the Monist series, as well
as a remarkably complete sequence of press materials, were rolled up and
stored in wicker baskets shortly after publication. This archive remained in
storage in the LaSalle, Illinois, mansion of Edward Hegeler, owner of the Open
Court Publishing Company and founding publisher of the Monist and Open
Court philosophical journals. Monist editor Dr. Paul Carus married into the
Hegeler family, and the archive remained in the mansion with Carus’s heirs
through much of the twentieth century.
Beginning in the 1960s, Carus’s descendants began to deposit portions of
the archive with the Morris Library. By the early 1990s three accessions were
complete, but documentation of the Peirce holdings was delayed while the
now brittle rolls of publishing ﬁles were carefully ﬂattened and preserved. In
1993 Peirce Edition editors were granted access to the collection and soon
determined that the ﬁles for Peirce’s ﬁrst Monist series were nearly intact. His
submitted manuscripts, ﬁrst galleys (corrected in-house), second galleys (corrected by Peirce and by house editors), and one or more sets of page proofs
survive for all but one of the ﬁve essays; with the exception of the missing set
of second galleys for sel. 30, only three galley sheets and a few proof pages are
lacking in an otherwise complete history of textual transmission from pen to
publication. Signiﬁcant presswork for “Reply to the Necessitarians,” Peirce’s
rejoinder to Carus’s published responses to the Monist series, and an even
larger archive of Peirce’s 1892–93 Open Court articles were also recovered,
and these materials will be used to establish texts for W9. Some archives from
Peirce’s second Monist series (his 1896–97 review articles on Schröder’s Algebra und Logik der Relative) also survive, but very few archives from Peirce’s
subsequent Monist publications have surfaced in the Southern Illinois deposit.
Thanks to the Open Court discoveries, Peirce’s submitted manuscript
stands as copy-text for each of the ﬁve Monist selections in this volume. These
submissions served as setting copy for the original publications, and the nearly
intact record of presswork allows us to distinguish authorial revisions and corrections from editorial corruptions and styling with a high level of conﬁdence.
We have corrected obvious errors of content and Peirce’s inconsistent usages
to avoid reader confusion, but our main goal is to preserve Peirce’s unstyled
text as it stood prior to Monist editorial stylings, errors, and interventions. In
this way we are able to retain a major passage in “Evolutionary Love” that was
deleted from the original publication due to editorial pressure.
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We have also chosen to publish variant pre-submission forms of three of
the Monist essays—“The Architecture of Theories,” “The Law of Mind,” and
“Man’s Glassy Essence.” The variant forms published here are not just preliminary drafts of the ﬁnal selection. They represent widely divergent explorations
of the material and show how Peirce’s thought evolved through complex
stages of development toward the position he adopted in the ﬁnal essays. The
variants selected for publication in the present volume illuminate the most signiﬁcant milestones of the Monist metaphysical project; other more fragmentary and less signiﬁcant variant forms of these essays, as well as their
relationship to the major forms, are documented in the Chronological Catalog.
2. “Embroidered Thessaly” (selection 51)
In the spring of 1870 Peirce traveled through Greece and Ottoman-controlled Thessaly to scout potential observation sites for Coast Survey teams to
occupy during an upcoming solar eclipse. The Survey eventually selected
alternate Mediterranean sites, but more than two decades later Peirce used his
Thessalian experiences to frame an experiment in prose ﬁction. The dating of
this selection is problematic, for brief but key elements of the text signiﬁcantly
postdate Peirce’s main period of work on the tale. Only the ﬁnal sixteen leaves
survive from his ﬁrst fully developed version of this project, originally a 108page holograph written in the winter or early spring of 1892 and intended for
publication as a novella. His next version, a nearly complete typescript prepared in late 1892 or 1893, was meant to be read aloud; however, comparison
of the typescript with the earlier manuscript ending and its surviving discards
indicates that the typescript closely follows the text of the original novella.
Ironically, the ﬁnal episode of the story, which provides a positive resolution to
the romantic aspects in the manuscript fragment, was omitted from the typescript as Peirce shortened the work to create a manageable spoken text.
Yet Peirce never destroyed that original conclusion, and around 1897 he
returned to the project and began to restore the entire tale to its original form as
a publishable novella. To this end, he added a brief opening narrative to the
typescript and at the same time replaced two crucial pages in the middle of the
typescript with three holograph pages that link the new opening frame to the
central romance of the novella in ways that also accommodate restoration of
the original ending. Copy-text (as emended for the present edition) recovers,
as far as possible, Peirce’s original plan to publish the novella without the constraints of the lecture circuit. The three holograph pages (660 words) substituted in the middle of the typescript around 1897 are central to the plot and in
fact crucial to the original conclusion, and require as well the brief revised
opening (730 words) added to the typescript at the same time. These later revisions (affecting only 5 percent of the 24,000-word novella) are emended into
the copy-text on the basis of Peirce’s clear intention to restore the tale to its
original form. That form of the project, along with Peirce’s correspondence,
allows us to pinpoint the most sustained and concentrated period of composi-
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tion and provides the rationale for anchoring the date of the selection (spring
1892) within the W8 time frame.
3. Peirce’s Nation Reviews (18 selections)
In 1890, changing professional circumstances triggered a new phase of
sustained activity in Peirce’s long-standing but intermittent role of reviewereditorialist for the Nation. In all, his association with that inﬂuential periodical
spanned four decades, from 1869 to 1908; there were often intervals of months
and even years between contributions, but Peirce sustained the relationship
longer than any other in his professional life, including his thirty years with the
Coast Survey. His major phase of work began in 1890, after four years in
which he produced only one book review and a few editorial letters for the
Nation. He had spent much of the late 1880s preparing complex gravity reports
for the Coast Survey and writing thousands of deﬁnitions for the Century Dictionary. Now, with his Coast Survey career winding down and his ﬁrst major
phase of the Century work at an end, Peirce began to contribute book reviews,
book notes, and letters to the Nation on a regular basis in order to secure muchneeded supplemental income.
Peirce’s lone 1889 review, along with the ﬁrst two reviews of 1890, appear
in volume 6 of the present edition, which includes Peirce’s writings through
April of 1890. In all, Peirce placed nine reviews in the Nation during 1890,
seven more during 1891, and fourteen in 1892. The increase in 1892 no doubt
reﬂected his need for a reliable source of income after his forced resignation
from the Survey, which took effect at the end of 1891. This rate of production
continued with some variation throughout the decade, and included a number
of brief book notices and editorial pieces in addition to his major book
reviews. The editorial pieces were not always traditional letters to the editor;
often Peirce was asked to supply the expert editorial reply to published letters
by other readers taking issue with a Nation book review.
This range of writing and the span of years that Peirce provided it suggest
that he had a great deal of credibility with the Nation staff. An incomplete but
sizable correspondence between Peirce and longtime Nation editor Wendell
Phillips Garrison indicates that Peirce indeed was the preferred reviewer for
books published in a number of ﬁelds. Peirce often had his pick of review copies, but Garrison seems to have reserved the right to go to other experts from
time to time. Garrison also allowed Peirce to request titles beyond the review
list, but he only pursued titles in line with the review range of the Nation. His
editorial policy reﬂected a similar degree of give-and-take, but Garrison often
cut or modiﬁed Peirce’s reviews and occasionally rejected them outright. Editorial intervention was likely whenever Peirce’s reviews strayed off-trail into
theoretical digressions, or whenever his tone or words transgressed Garrison’s
idea of “the proper temper of philosophical discussion & criticism” (RL 159a,
25 November 1891). For his part, Peirce conﬁded to Monist and Open Court
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editor Paul Carus that he never knew how his Nation reviews would be modiﬁed for publication.
Letters to the Nation were signed, but the reviews were all anonymous, and
we may never know exactly how many reviews Peirce actually published; his
book notes and editorial comments, which contain less text to analyze, are
even harder to attribute. The earliest (and surest) source is Peirce’s two-page
personal chronology of reviews contributed to volumes 50 through 57 of the
Nation (R 1365). In his chronology, Peirce refers to the reviews as “articles,”
and indeed many of them are review-articles; his lengthy reviews of Ribot’s
Psychology of Attention, James’s Principles of Psychology, Harrison’s edition
of Comte’s New Calendar of Great Men, Halsted’s translation of Lobachevsky’s Geometrical Researches on the Theory of Parallels, and Lombroso’s
Man of Genius all appeared as “Leading Reviews” with their own titles. But
the rest are shorter and untitled reviews headed by bibliographic citations.
Peirce’s anonymous notices and notes are even briefer and are embedded without headings of any sort within the notes sections of each issue. His editorial
notes, which represent the Nation’s response to published letters, are simply
signed “Ed.”
The semiannual indexes to volumes of the Nation do not name contributors, but Haskell’s The Nation: Indexes of Titles and Contributors provides a
partial listing of Peirce’s reviews. Burks’s Bibliography in volume 8 of the
Collected Papers includes a fuller listing. Max Fisch, who had advised both
Haskell and Burks, published three supplements to Burks (1964, 1966, and
1974), which rely on Peirce’s correspondence and the internal evidence of the
reviews to identify more reviews, notes, and editorial comments. These
sources amplify the evidence found in Peirce’s R 1365 list (and in surviving
discarded drafts) to provide a fuller listing of his contributions; further scholarship may turn up more. Much of this evidence is summarized in Ketner and
Cook, Charles Sanders Peirce: Contributions to the Nation.3
3. Our principal sources include the following references, presented here in chronological order:
Cohen, Morris R. “Charles S. Peirce and a Tentative Bibliography of his Published Writings.”
The Journal of Philosophy, Psychology, and Scientiﬁc Methods, 13 (1916): 726–37.
Fisch, Max H., and Daniel C. Haskell. “Some Additions to Morris R. Cohen’s Bibliography of
Peirce’s Published Writings.” Studies in the Philosophy of Charles Sanders Peirce. Ed. Philip P.
Wiener and Frederic H. Young. Cambridge: Harvard UP, 1952. Appendix V, pp. 375–81.
Haskell, Daniel C. The Nation: Indexes of Titles and Contributors, 2 vols. NY:NY Public Library,
1951, and 1953.
Burks, Arthur W. “Bibliography of the Works of Charles Sanders Peirce.” Collected Papers of
Charles Sanders Peirce, vol. 8. Ed. Arthur W. Burks. Cambridge: Harvard UP, 1958.
Fisch, Max H. “A First Supplement to Arthur W. Burks’s Bibliography of the Works of Charles
Sanders Peirce.” Studies in the Philosophy of Charles Sanders Peirce. Ed. Edward C. Moore and
Richard Robin. Amherst: U of Massachusetts P, 1964, pp. 477–85.
———. “A Second Supplement to Arthur W. Burks’s Bibliography of the Works of Charles Sanders Peirce.” Transactions of the Charles S. Peirce Society, 2.1 (1966): 51–53.
———. “A Third Supplement to Arthur W. Burks’s Bibliography of the Works of Charles Sanders
Peirce.” Transactions of the Charles S. Peirce Society, 10.2 (1974): 94–101.
Ketner, Kenneth Laine, and James Edward Cook, eds. Charles Sanders Peirce: Contributions to
The Nation. Part One: 1869–1893. Lubbock, TX: Texas Tech P, 1975.
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All of the attributed letters, reviews, notes, and editorial comments have
been reprinted in the Ketner and Cook series. During the period covered by
this volume (May 1890–July 1892), Peirce published twenty-one reviews, ten
notices, seven editorial replies to published readers’ letters, and one editorial
letter of his own. The sixteen most signiﬁcant reviews have been selected for
inclusion in the present edition; reviews of important books or authors, and
reviews that represent research and reading important to Peirce’s development
as a thinker during this period, are included in this number. Peirce’s notice of
the ﬁrst issue of the Monist, a journal in which he would publish some of his
most important philosophical papers, is also included, as is his letter to the editor concerning the Royce–Abbot controversy of 1891.
Very little manuscript material survives from his work with the Nation
prior to 1890, but his renewed activity as a reviewer resulted in the preservation of signiﬁcant manuscript drafts and a continuous run of letters from Garrison beginning in late 1891 (R L159a-c). Manuscript pages survive in the
Harvard Peirce Papers for the Royce–Abbot letter and for six of the eight 1892
reviews and editorial notes selected for publication in the present volume. Some
of these pages represent early drafts, draft fragments, discards, or false starts.
None of the ﬁnal drafts submitted by Peirce as printer’s copy have survived, but
his reviews of Comte, Lombroso, and Curry (selections 44, 47, and 56) have
complete drafts. The Nation’s house styling, length restrictions, and other
more substantive editorial impositions led us to consider the surviving manuscript forms for copy-text wherever possible. In all three cases, the surviving
draft is too preliminary to serve as copy-text, and the respective headnotes give
full explanations for this decision. Galleys survive for the Ridgeway and Pearson reviews, and a nearly complete set survives for the Buckley review (selections 53–55). The galleys are closer to Peirce’s unlocated printer’s-copy
submission, and serve as copy-text for these selections.
A number of Peirce’s Nation reviews were simultaneously published in the
New York Evening Post. In 1881 the Post acquired the Nation, which functioned as a weekly for the Post until it was reestablished as an independent
weekly magazine in 1915. Priority of publication is somewhat unclear. Nation
editor Edwin L. Godkin, who became editor of both papers in 1881, decided
that articles and reviews would appear ﬁrst in the Post before republication in
the weekly Nation. But this may not have been the case after 1883, when Godkin took over sole editorship of the Post from his new partners and Garrison
moved up from literary to general editor of the Nation; by 1885, when Peirce’s
reviews began to appear in both papers, publication in the Nation always preceded the Post appearance by at least a day, and sometimes as much as a
week.4 The same standing type was used for both publications, although column breaks vary and different items (including Post advertisements) appeared
next to the daily versions of Peirce’s reviews. Since the weekly version precedes
the daily in date of publication, we have designated the Nation’s weekly version as ﬁrst publication for each of Peirce’s book reviews.
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Not all of Peirce’s Nation reviews have been found in the Post; there is no
common index, and the Post’s index for the period is incomplete. A close reading of all issues of the Post is in progress, including an analysis of anonymous
Post reviews with no connection to the Nation—given the fact that the merger
greatly expanded the Post’s review department, it is not unlikely that Peirce
contributed unsigned reviews to the Post that did not appear in the Nation. No
such Post pieces have yet been attributed, but future scholarship may identify
more of Peirce’s work in both papers.
We have eliminated (by silent emendation) the Nation’s purely visual practice of setting the ﬁrst words of each review ﬂush left in small capitals. In the
present edition, the Nation’s bibliographic information at the beginning of
each review is retained. Untitled book reviews are supplied (by emendation)
with descriptive titles within the selection headings. The titles for the ﬁve leading reviews may have been written by Garrison, but there is no evidence in the
Peirce–Garrison correspondence on this point. The few surviving manuscript
discards contain drafts of the bibliographic citation in two instances (selections 47 and 56); since one of these two (selection 47) eventually became a
titled leading review, it is possible to speculate that Peirce did not know which
reviews would become leading reviews until they reached galley stage. However, Peirce was allowed to correct galleys and presumably returned them
without contesting the titles. And there is Peirce’s own holograph cumulative
listing of reviews he authored (R 1365), which follows three of the four titles
for leading reviews selected for volume 8—only his “Lobachewsky” varies
from the title found in the Nation. Subsequent sources of attribution (from
Haskell and Fisch to Burks and Ketner) do not dispute the published titles.
Since there is little evidence to suggest that Peirce was assigned these titles,
and no evidence at all to indicate that he resisted them, they are retained for all
ﬁve of the leading reviews.
The apparatus headnote for each review provides the source and rationale
for attribution to Peirce. Garrison was a careful editor, and there are strong
indications in the correspondence that he cut Peirce’s reviews. We have been
unable to recover the uncut texts from the little manuscript evidence that survives, but these fragments (along with evidence from other manuscript texts of
the period) allow us to emend spelling impositions where Peirce’s spelling
preference differs from the Nation publication. The Post republication was
made from standing type, presumably after Garrison had edited the material;
4. On 9 June 1881, Godkin wrote to Charles Eliot Norton (both a contributor and a major
shareholder) that the Nation would become the weekly edition of the Post, and that “most of the
articles will have previously appeared in the Post” (Gustav Pollack, Fifty Years of American Idealism [Boston: Houghton Mifﬂin, 1915], p. 42). In his survey article of the Nation, Frank Luther
Mott interprets Godkin’s policy of Post priority in publication as applying to book reviews as well
as articles (Mott, History of American Magazines, vol. 3 [Cambridge: Harvard UP, 1967], p. 344).
In fact, publication dates indicate that the reverse priority is true for Peirce’s reviews. Mott also
notes the growth of the Post’s review department after the merger.
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collation does not reveal any variation between the weekly and daily versions.
Collation copies of the Nation include Indiana University’s letterpress holding
and the online electronic copy digitized from the Nation archive. Collation
copy for the Post is the Texas Tech University copy of the standard University
Microﬁlm archive (provided by the Institute for Studies in Pragmaticism).
*****
The remaining selections in this volume received the same care in editing
as the problem texts described above, but the apparatus sections for these less
complex pieces require no further ampliﬁcation in this essay. The apparatus
headnotes for the variant forms of “The Law of Mind” (selections 25–27),
“Man’s Glassy Essence” (selections 28–29), and “Studies on the Algebra of
the Copula” (selections 31–35) are prefaced by General Headnotes describing
the complex and closely related textual histories of all ﬁve selections. Individual apparatus sections for each of the volume’s ﬁfty-six selections follow with
detailed discussions of, and documentation for, the editing decisions applied in
establishing the texts of this volume’s period.
—JRE

Textual Apparatus
The Textual Apparatus provides (together with the Essay on Editorial Theory and Method) a nearly complete record of what has been done in the editing
process, and it presents the necessary evidence for the editorial decisions that
have been made in this critical edition. It consists of ﬁfty-six sections, corresponding to the number of items published in the present volume, and each
section contains up to ﬁve subdivisions. Each of the ﬁfty-six sections begins
with the item’s identifying number in the volume and its (running-head) short
title. It is followed by an untitled headnote, Textual Notes, and lists of Emendations, Rejected Substantives, Alterations (if the item is a manuscript), and
Line-End Hyphenation. Textual Notes and all apparatus lists are printed in
reduced type; apparatus lists are set in double columns. The rationale involved
in establishing each type of apparatus list is discussed in detail in the Essay on
Editorial Theory and Method; symbols and editorial abbreviations used
throughout the apparatus are described in the brief survey of Editorial Symbols
found at the beginning of the editorial back matter.
The headnote describes the genesis of the text and the occasion for which it
was written. It designates the copy-text and identiﬁes (by sigla) all collated
variant documents composed before and after the copy-text. It provides information on copy-text dating and gives a physical description of the manuscript
(including number of leaves, paper size, watermarks, medium of inscription,
and so on); it also describes fragmentary pages and other portions of the manuscript not included in the edition, and presents source information for all
manuscript items not deposited in the Harvard Peirce Papers.
The Textual Notes discuss and explain in detail readings adopted in the edition that represent complex or interesting textual cruxes. They represent either
an emendation or a retention of the copy-text reading and specify why, in certain problematic or anomalous instances, the copy-text has or has not been
emended. They explain problematic emendations of missing or incomplete
revisions by Peirce that have been incorporated into the text, or when Peirce’s
ﬁnal intention in those revisions is unclear, they record those revisions and
annotations that cannot be incorporated. They also provide fuller verbal
description of certain complex alterations that could not be represented adequately in the Alterations list.
Emendations provide a record of all changes, in both substantives and accidentals, made in the copy-text to produce this critical edition. They record the
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addition or deletion of passages and the change or correction of words, of
mathematical and scientiﬁc formulas, and of such accidentals as spelling and
punctuation. For each entry, the accepted emendation from the present (critically edited) edition appears in the lemma to the left of the bracket; an abbreviation (or siglum) identifying the authority for that reading, followed by a
semicolon, the original reading of the copy-text, and variant readings of texts
after the copy-text but before the reading accepted in the present text appear to
the right of the bracket. Sigla identifying the source for all readings, other than
the editors (E), are given in the headnote for each item. Readings of texts that
fall between the copy-text and the accepted reading and agree with the original
(copy-text) reading will not be duplicated in an entry. Likewise, readings of
text that fall after a noted variant and agree with it will not be duplicated.
Besides a record of emendation, selections may require a record of substantive variations occurring after the accepted reading, which has already
been established either by the source copy-text or by emendation from an
intervening form (for example, a point in a manuscript may be revised by the
author in ﬁrst galleys, then mis-set by the compositor in revised galleys). The
Rejected Substantives list records all substantive variants subsequent to the
accepted reading that have been rejected as nonauthorial. For each rejectedsubstantive entry, the reading of the present edition is cited to the left of the
bracket; an abbreviation (or siglum) identifying the source of the accepted
reading, followed by a semicolon and any subsequent variant readings and
their sigla appear to the right of the bracket. If the authority for the accepted
reading is not the copy-text, the copy-text reading can be found in the Emendations list. Other relevant readings not listed here agree with the accepted reading unless recorded as emendations.
Alterations provide a selected list of changes made by the author in the
course of writing the manuscript or upon reviewing it. Such changes include
deletions, simple and complex insertions, simple and complex transpositions,
superimpositions of letters or words, typeface and character-style alterations,
and cancellations. Only those alterations that are critically signiﬁcant and
either informative (in the case of deleted matter) or not merely intended to
repair ﬂawed syntax (in the case of inserted matter) are recorded in this list.
Beginning with Volume 6, the technical description of alterations was simpliﬁed on the pragmatic assumption that what really needs to be represented is
the sequence of intermediary readings as they evolved through the alteration
process rather than the alteration process itself, which involves different kinds
of insertions and deletions. Consequently, wherever possible the alteration
descriptions simply consist of a sequence of readings, each separated by a
closing square bracket. The ﬁrst reading (the lemma) reproduces the exact
reading in the edition text, except when it is preceded by an imploded diamond
(explained in Editorial Symbols), and thus represents the ﬁnal stage of the
alteration. Each subsequent reading reproduces the result of the immediately
preceding stage of the alteration, so that the last reading in the sequence actu-
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ally reproduces the initial text, prior to alteration. For example, the sequence
“mien] shape] form” tells the reader that Peirce initially wrote the word
“form,” then changed it to “shape,” and ﬁnally to “mien.” That he did so by
deleting or inserting this or that is left out of this simpliﬁed description. Full
technical descriptions of each alteration will eventually be made available on
the Peirce Project’s Web site.
In some cases, a technical description is provided whenever the nature of
the alteration makes it more practical (this concerns mostly simple deletions
and simple interlineations). For example, the entry “garb] intl-c” economically
indicates that the word was interlined with a caret at the place it now occupies
in the sentence.
Line-End Hyphenation is a list of those compounds or possible compounds
that are hyphenated at the ends of lines in the copy-text. They are resolved
according to known Peirce usage and, consequently, are printed in this edition
either as hyphenated words or as single unhyphenated words. (The list of compounds hyphenated at the ends of lines in the present volume appears as a separate section before the Index.)
Two further lists are prepared in the editing process—a full Historical Collations list and a complete list of Alterations in the manuscripts, which yields
the published selected Alterations lists—but neither is published in the edition.
(They are available to interested persons for the cost of photocopying.)
1. Familiar Letters about Reasoning, 1890
Copy-text is twenty-two sheets of 7M in.  10 X in. heavy wove, unwatermarked paper (R 186:2–25). The ﬁrst leaf is missing the lower-left corner, but
otherwise the leaves are in good condition. They are inscribed by Peirce in
black ink and include Peirce’s page numbers (1–22) in the top right corner. The
ﬁrst leaf is a title page inscribed by Peirce, suggesting that there were to be a
series of such teaching letters; however, only the single letter to Barbara has
survived. The title page also bears two inscriptions not in Peirce’s hand, which
date from the manuscript reorganization and cataloging effort of the 1960s.
“To Barbara of Celearant [sic] Darii etc.” is penned in black ink in the lower
half of the page. “Ms. 1535” is written in pencil at the top of the page. Two
rejected leaves also survive. A full-page draft of leaf 11 and the top of leaf 12
carries on to a now missing page or pages outlining an early form of a card
exercise. A later fragment of this exercise survives in a single-page draft that
follows from the ﬁnal page 11; it is the direct source of the ﬁnal page 12. The
verso of the page 12 false start bears calculations for the exercise. A third
related leaf, located in R 1574c, also bears calculations for the card exercise
that appears in narrative form in the main text (Peirce’s reference to a
“teacher” rather than a “correspondent” on the 1574c leaf makes the placement of this leaf tenuous). A surviving typescript of this manuscript was prepared in the 1930s for the Collected Papers, but it was not published in that
collection. The selection was included, however, in NEM 1:131–42.
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Peirce’s practice of spelling out numbers (or not) is somewhat inconsistent
throughout the text. As Peirce’s main tendency was to retain arabic numerals
wherever this form presented a visual advantage for calculation, counting, and
card identiﬁcation, the editors have emended in the arabic form in the few
places where a spelled-out form created an inconsistency, and vice versa. With
one exception, the numerals of all ordinals have been retained, also to preserve
their visual advantage in counting.
Textual Notes
2.(illustration) Since Peirce did not include 23 in his diagram he may have intended
that the reader imagine the needed continuation of the spiral pattern.
6.1 In order to accommodate a page break in Peirce’s manuscript this line of repeated
text occurred in the twelfth row of his table. The editors have moved his twelfth-row
text to the sixteenth row.

Emendations
1.(Title) the] E; The
1.(Title) Reasoning] E; ~.
1.13 Murner’s] E; Murmer’s Also
1.17
1.24 10] E; ten Also 2.13, 2.15, 3.10,
9.6, 10.6, 10.7, 10.9
1n.1 1504,] E; 1504 ∧
2.6 face-value] E; ~ ∧ ~ Also 3.8,
10.17, 12.3, 12.21
2.7 3] E; three Also 10.14, 11.12,
11.19
2.9(1) card] E; ~,
2.18 10).] E; 10) ∧
2.22 thirteen] E; 13
3.1 king-ace,] E; ~-~ ∧
3.10 0] E; zero Also 9.14
3.26 in] E; In
3.28 7,] E; 7 ∧
4.16 leaves] E; leave
4.18 1] E; 1,
4.26 ( 0 ).] ( 0. )
4.28 second] E; 2nd
4.29 exhausted] E; exhauted
4.30 piles,] E; ~ ∧
5.8 12] E; twelve
5.26 et seq. in chart "] E; not present
6.34 1] E; one Also 12.3
6.39 ultima,] ital.
7.6 as the number] E; as number
7.8 set.”] ~”.
7.25 12] E; twelve

7.28 over] E; over over
7.36 M’s] E; Ms
8.5 53.] 53 ∧
8.22 numbers] E; number
8.24 is to ﬁnd] E; is ﬁnd
9.3 is, ] E; ~ ∧
9.7 and,] E; ~ ∧
9.8 rule,] E; ~ ∧
9.11 6] E; six
9.12 right-handed] E; righthanded
9.13 clockwise] E; clock-wise Also
9.18, 10.3
9.14 counter-clockwise] E; counterclock wise Also 9.17–18, 10.4
9.18 2] E; two Also 11.28
10.1 If she says “The] E; “If she says
the
10.2 place.”] E; ~. ∧
10.8–9 clockwise] E; clock wise
10.10 counter-clockwise.”] ~-~. ∧
10.16 5] E; ﬁve
10.20 [formula].] ~ ∧
11.5 11] E; eleven Also 11.6
11.35 preceding] E; preceeding
11.37 face-value,] E; ~ ∧ ~ ∧
12.2 y] E; rom.
12.5 5.] 5 ∧
12.16 surprising] E; surprizing
12.17–18 diamonds).] E; ~.)
12.26–27 diamonds] E; diamond
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Alterations
1.6 graduate was] bef del the
1.9 unmannered] unpolished]
inv[ective]
1.13 contained] had
1.25 because] bef del eac[h]
1n.1 Published] This was published]
The
2.1 in the pack] the num[ber]
2.2 every card] the number
nd
2.4–5 The face-value of the 2 card is
rd
2, that of the 3 card, 3, and so on.]
The 2 is the 2nd card, the 7 the 7th
card, an so forth.
2.8 of ten and] and
2.9 face-value] face
2.10 but 1] but 8
2.11 us. Since] us, since
✧
2.14–15 We say 13 and 23 are equal,
meaning their remainders after division by ten are equal.] added
2.19 the divisor, or] intl-c
2.22 Instead] If instead
2.22 may] mak[e]
3.1 result. Fourteen] result, fourteen
3.1 1;] one;
3.3 pack.] pack in it[s]] pack
arran[ged]
3.8–9 We deal] D[eal]
3.9 one by one] intl-c
✧
3.10 the ten, or zero,] the ten, or
nex[t]] the ten falls
3.23 again by 3] again, this time by 7
3.26–27 9, ¶ in] 9. ¶ In
4.25 from 15 leaves 10] from 15 leaves
1[eaves]] from 5 leaves
4.27 Suppose] aft del ¶ Suppose we
now want to add 2. Then, we must
cut so as to bring 2 to the zero-place
or face of the pack. We shall then
ﬁnd ¶ in place 1, since 5  1  2
[intl ab del 5(1  ]  7, card 7; ¶ in
place 2, since 5  2  2  12,  1,
card 1; ¶ in place 3, since 5  3  2
 6, card 6; in place 4, since
5  4  2  22  0, card Jack; ¶ in
place 5, since 5  5  2  27  5,
card 5; etc.

4.29 cards] guards
4.29 in rotation] intl ab del fro[m] in
rotation
4.34 one further] next
4.34–35 that headed] put the] up
4.37 proper order] order
5.10 place] put
6.16 31] 36
6.16 372,] 432
6.27 tempted me] with me
6.27–28 your kindred’s supremacy,]
the supremacy of your kindred
6.32 a general formula] one general
formula
6.34 piles of] piles, ea[ch]
6.36 call any pile that it may head the
Ultima.] call it the Ultima.
7.11 Every round of the ﬁrst set ends]
The rounds of the ﬁrst set end
7.12 ﬁnal pile.] ﬁnal pile,
7.15 whole number] number
7.15 after] follo[wing]
7.17 return to] begin
7.17–18 as the number of piles] as the
piles
7.19–20 the ultima is placed upon] all
the cards are upon
7.25 with the ﬁrst] you] the
7.28 transferred] dealt
7.28 over to the tops of] over to the
pi[le]] upon
7.29 making] bef del the
7.29 from] intl-c
7.30 piles twice, making] piles,
m[aking]
7.33 belonged to the ﬁfth set.] was a
roun[d]
7.36 make] may
8.1 It] So it
8.2 Reversing] Reverse
8.4 difference in the last N.] difference
wi[th] the last N.] difference. The N
8.14 rounds] sets
8.15 1.] 5.
8.25 piles] ro[unds]
8.25 restore] bring
8.26 by multiplication] intl-c
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8.33 having a prime] having an even] of
9.2–3 no addition] no di[vision]
9.5 and 9] and nine
9.7 piles (or 7 piles)] piles or (7 pack)]
packs, and
9.8 backs up] intl-c
✧
9.11 six places] six cards (not moving
them but pointing only] six cards
(poi[nting]
✧
9.14 counter-clock wise.”] counterclockwise,
9.16 counted, at ﬁrst] counted ﬁrst
9.19 the 0] the 0,
9.19 6] six
9.20 hold good] be t[rue]
9.22 piles.] packs
9.23 2 (or 11),] 2,
9.23–24 as she commands,] into 2,
9.25 she makes you] she ﬁrst says 6]
she says 6
9.25–26 3 or 10 piles,] 3 piles,
9.27 4 or 9 piles,] 4 piles,
9.28 she makes you] she says 6
10.1 spade] card
10.2 place.] place,
10.6 continue:] say:
✧
10.6 ten counting] 3 counting
10.14 Cut] Car[ry]
✧
10.14 three] the
10.15 3] thr[ee]
10.16 Now deal] Deal the
✧
10.16 ﬁve piles] ﬁve packs
10.18 the place and] the place of ﬁrst
face value and
10.21 the cards in their proper order,]
the pack in its proper order
10.22 piles] pack
10.27 obvious to] obvious for
11.5 hold in your hand] take
11.7 lying in a pack] lying face
11.7 We will] aft del Bring
11.9 5] 3
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11.12 bringing] car[rying]
11.13 lay the face card down] lay
down the face card
11.15–16 down face up upon the
other] down on the other] down, the]
down on
11.17 can be] comes to
11.23 serves as an] is an
11.27 take the 11] take the el[even]
11.29 Put the back] Put down the p
11.31 (the 4)] intl-c
11.31 lying] laying
✧
11.35 preceeding] preceding
12.3–4 doubled.] bef del intl-c Only
the modulus is here 10 not 11
12.13 3] 8
12.16 You may now] aft del ¶ Throwing aside the knave of diamonds as
useless, but keeping the knave of
spades where it is, with the diamonds, suppose you now range [lay]
the remaining ten spades on the table
in a row face down. Then ask Celarent to cut the pack of diamonds (with
the knave of spades) and deal it out
into as many packs as she chooses.
You then cut the pack again so as to
bring the knave of spades to the face,
and in doing so you notice what card
is brought to the back. Suppose, for
example, this is the 5, then you carry
5 cards from the last
12.17 spades but] spades)
12.19 Suppose, to ﬁx our ideas, she]
Suppose she
12.19 obey] do
12.21–22 the face value of the card
carried] what card is carried
12.22 4] the fo[ur]
12.25 card in the pack] spade in the
pile
12.29 are very high] believe
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2. Ribot’s Psychology of Attention, 1890

Copy-text is P 391, a titled but unsigned Nation review. It is the only review
of the series Peirce contributed during 1890 to be given a title and placed in the
Nation’s section of “Leading Reviews.” There is no byline in the volume
index, but this review is attributed in Haskell 2:392. It is also included in
Peirce’s own listing of his contributions to volumes 50 through 57 of the
Nation (R 1365; see Burks’s “Bibliography,” CP 8, p. 304; CN 1:83). The
standard UMI microﬁlm copy was collated against a letterpress copy (Indiana
University Library) with no internal variation noted.
Textual Note
15.39–40 regard being had to] Context suggests that the passage once read “with
regard to” until Peirce went on to further subordinate the original prepositional
phrase. Presumably Peirce began the revision “regard being had for,” but never completed it; however, since no prepublication form survives, and comprehension is not
an issue, the copy-text reading stands.

Emendations
13.(title) Ribot’s Psychology of
Attention] E; RIBOT’S PSYCHOLOGY OF ATTENTION.
13.1 Théodule] E; Th.

13.6 “attention,”] E; ‘Attention,’
14.23 indispensible] E; indispensable
15.19 forever] E; for ever Also 15.20
16.39 Open Court] E; ital.

Line-End Hyphenation
16.32 blackguards

3. Six Lectures, 1890
Copy-text is R 972:2–4 ( R 1573:135–7), three moderately worn leaves
of 8 in.  10 in. laid paper with vertical chain lines in 1 in. intervals, but no
watermark. All are chipped, with worn or clipped corners; the ﬁrst leaf has lost
the upper-left and lower-right corners and bears rust stains from a paper clip.
The manuscript is unnumbered and undated; it is inscribed by Peirce in black
ink with almost no revision, apparently in a single sitting. Each line of text represents an outline entry for a series of lecture topics and subtopics; two lines
(1.19 and 2.8) are skillful interlines by Peirce in the same ink. The ﬁrst-leaf
recto is marked by others as “1573”; the verso of the two subsequent leaves are
annotated for removal from folder R 1573 to R 972 in Max Fisch’s hand (the
microﬁlmed Peirce Papers include duplicate images in both locations). All
these nonauthorial notations were marked in pencil during the manuscript
reorganization efforts of the 1960s.
This particular paper stock places the manuscript with a variety of others
from the 1890 period, including “Sketch of a New Philosophy,” “My Life,”
“Logic and Spiritualism,” “The Euclidean Geometry Made Easy,” and “The
Architecture of Theories.” Correspondence involving “Logic and Spiritualism” (spring 1890) and “The Architecture of Theories” (July 1890), and con-
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tent similarities with the latter piece, allow a probable dating of spring 1890.
Sometime in the spring, Peirce asked his friend G. Stanley Hall, president of
the recently founded Clark University, about the possibility of giving a paid
course of lectures in that institution. On 12 July 1890 Hall informed Peirce that
the proposal could not go before the trustees until September and was not
likely to be accepted. Hall added, “Such a course as you outline however
would interest and stimulate every man on the grounds in a most admirable
way” (RL 179:3). Though not demonstrable, it is possible that “Six Lectures”
was the course outline Peirce sent Hall. “Six Lectures” is at any rate very close
to “Sketch of a New Philosophy”; collation reveals that the twenty-two outline
points of “Sketch” (less only the ninth and eleventh points) match the
sequence and substance of Peirce’s outline for “Six Lectures.” Peirce apparently never wrote these lectures, but the substance of their content surfaces in
the Monist papers of 1891–93.
This developmental outline of lectures is considered a private working document and has been left largely unemended to retain its synoptic form.
Emendations
17.10 anything] E; ~ of
17.15 Continuity] E; ~,
17.20–21 Consequences]

E; Conquences
18.11 Lamarckian] E; Lamarkian
18.18 time.] E; ~ ∧

Alterations
17.(title) Six Lectures of] aft del A
17.27 Mathematical “imaginaries.”
Cauchy’s view.] intl

18.1 Modern geometry] G[eometry]
18.9 Idealism, reasonable] Idealism
reasonable] Idealism, reasonable

4. Sketch of a New Philosophy, 1890
Copy-text is R 928:2–10, nine moderately worn leaves of 8 in.  10 V in.
laid paper with vertical chain lines in 1 in. intervals, but no watermark. All
leaves show moderate wear and two horizontal fold lines; the ﬁrst leaf has
folded or torn away corners and chipped edges. The manuscript is unnumbered
and undated; it is inscribed by Peirce in black ink with a few interlined revisions. The ﬁrst-leaf recto bears a reference code by the CP editors in orange
grease pencil (top right) and a canceled “X” to the left of the title line; vertical
margin lines and word or phrase underlining by the CP editors appear throughout the manuscript. A pencil annotation “Ms. 928” at the top left of the ﬁrst
leaf dates from the manuscript reorganization and cataloging efforts of the
1960s.
An earlier draft of the “Sketch” also survives in folder R 928 (11–16). Collation reveals that the seven leaves of this draft (also heavily marked by CP
editors) contain eleven “chapters” that correspond to the ﬁrst eleven points of
the ﬁnal draft. The full twenty-two points of the ﬁnal draft also appeared in
“Six Lectures of Hints toward a Theory of the Universe” (selection 3)—collation reveals that the twenty-two outline points of “Sketch” (less only the ninth
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and eleventh points) match the sequence and substance of Peirce’s outline for
the lectures. Both versions of “Sketch,” as well as “Six Lectures,” share a common paper stock with a number of other manuscripts from the 1890 period,
including “My Life,” “Logic and Spiritualism,” “The Euclidean Geometry
Made Easy,” and “The Architecture of Theories.” This physical evidence,
along with content similarities to “Logic and Spiritualism” and “The Architecture of Theories,” provide the rationale for dating this item spring 1890.
The private nature of this text as a working outline has been respected in
the process of editing. It has been left largely unemended to retain the synoptic
form that Peirce intended.
Emendations
18.(title) New Philosophy] E; new philosophy.
19.1 DEVELOPMENT OF THE METHOD]
E; Development of the Method.
21.21 Ricardian] E; Riccardian
21.33 advance.] E; ~ ∧

22.3 Lamarckian] E; Lamarkian
22.14 fulﬁlls] E; fulﬁls
22.19 Résumé] E; Resumé
22.21 APPLICATION OF THIS METHOD]
E; Application of This Method.
22.23 propagation] E; propogation

Alterations
19.4 In reasoning of] In reasoning,
19.7 outward] experim[entation]
19.20 together] associated
19.22 grand] gre[at]
21.6 ever] intl-c
21.27 reasonably] su[pposed]
21.30 at] ab[out]
21.40–41 Darwinian skeleton] skeleton

22.6 Feeling] Hab[it]
22.6 Feeling sinks in habit.] intl-c
22.8 kind] m[achine]
22.14 Absolute] absolute
✧
22.14 fulﬁls] is
22.15 inﬁnitely] be[ginning]
✧
22.21 This] The

5. Framing Philosophical Theories, 1890
Five undated and untitled leaves from R 956 (ISP 43–47) constitute copytext. All are 8 in.  10V in. sheets of medium-weight, white paper slightly
browned at the edges from light exposure; browning increases in intensity
along the edges of the ﬁnal three leaves. The paper is unwatermarked but laid,
with vertical chain lines at 1 in. intervals. The ﬁrst and last sheets have slight
tears along the right edges of the rectos. Peirce’s continuous text is inscribed
on the rectos in black ink that has faded over time. Penciled inscriptions in the
hand of Charles Hartshorne indicate that these pages were once considered for
publication in the Collected Papers.
The late spring 1890 date is based in large part on thematic connections
with the two previous selections. Both “Six Lectures of Hints toward a Theory
of the Universe” and “Sketch of a New Philosophy” outline a plan of philosophical discussion, the beginning part of which is not only echoed, but also
effectively fulﬁlled in the present text. However, this text is also closely connected with selection 22, the initial version of “The Architecture of Theories”
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(all of these selections, 3–5 and 22, were written on the same paper stock). The
copy-text was carefully compared to the modular structures that Peirce developed during the summer of 1890 for his initial attempt at “The Architecture of
Theories” to see if selection 5 was actually a discarded part of the preamble of
selection 22, but the copy-text is far more preliminary than any of the early
“Architecture” components. In terms of its compositional history, it is an independent document that, together with selections 3 and 4, reveals successive
attempts to return to the larger cosmological investigations that Peirce had last
explored in depth while working on “A Guess at the Riddle” (W6, selections 22–
28). Its argument is self-contained and provides a good illustration of Peirce’s
insistence on the importance of studying the logical foundation of theories.
Textual Notes
23.6 out] Context eliminates the possibility that the original reading (ought) is anything more than a careless persistence of form from the previous word (sought),
which masked Peirce’s intended “out.”
24.17 hypotheneuse] Peirce’s spelling appears to be a long-standing practice, ﬁrst
appearing in his Lowell Institute lectures of 1866 and twice in the present volume.
His modiﬁcation of the common nineteenth-century spelling “hypothenuse,”
though emended in volume 1, is retained here as an established and easily understood
practice.

Emendations
23.(title) [On Framing Philosophical
Theories]] E; not present
23.4 3rd,] E; 3rd ∧
*23.6 out] E; ought
23.10 philosophy upon logical] E;
philosophy logical

23.11 observations,] E; ~ ∧
24.16 surprising] E; surprizing
24.17 right-angled] E; rightangled
24.22 intelligible] E; intelligble

Alterations
23.31 logic.] the law of logic.
24.6 abacus,] or abacus,
24.8 Roman] la[tin]

24.36 is concerned] conne[cts]
24.37 most] most of] half the

6. Non-Euclidean Geometry Made Easy, 1890
Copy-text is R 117:2–9, eight leaves of 8 in.  10 in. cream laid paper
without watermark. Each leaf was formed from 16 in.  20 in. sheets torn in
half; all are in good condition, though they are lightly foxed at the edges and
turned down at the top right corners. The chain lines were horizontal on the
original large sheets, but appear as vertical lines on the half-sheets as used by
Peirce. The manuscript was inscribed by Peirce in black ink with very few
revisions; his page numbers (1–8) appear at the top right of each leaf. Horizontal creases reveal that the leaves had at one time been tri-folded as if for mailing. Creases at the top right corners of every leaf are also evident, but it is
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unclear if any of these deformations date to Peirce’s time. A midpage tape
repair to the ﬁrst-leaf verso clearly postdates Peirce, as does the CP ﬁle designation at top right (grease pencil) and the Robin-era manuscript designation
“R 117” penciled at top left. The CP editors also marked an angle bracket in
black ink at the lower-left foot of the text on leaf 2, apparently to signal a compositor to stop setting; an accompanying penciled note in the lower margin has
since been erased.
Underlying the geometric nature of this work are passages closely related
to portions of Peirce’s subsequent Monist essay “The Architecture of Theories” (selections 22–23). The discussion of plane geometry in R 117 clearly
anticipates the one found in selection 22, the initial version of “Architecture”
(R 956:31–38), which in turn is summarized in the ﬁnal publication (selection
23); the geometrical ﬁgure and its description in R 117 resurfaces both in the
initial and ﬁnal versions of the Monist paper. Additionally, the distinction
between “immeasurable but limited space” and “unlimited but ﬁnite space”
made in R 117 previews the same non-Euclidean distinctions made in “Architecture.”
These parallels in content, along with Peirce’s use of the same cut-down
sheets of 16 in.  20 in. paper stock as he used for “Architecture” and other
1890 manuscripts, provides the rationale for dating the selection to the end of
spring 1890, just prior to his ﬁrst draft of his Monist essay.
Textual Note
26.25 so many] Peirce uses “so” as a comparative of equality; in other words, AB cuts
“so many of these rays as lie in one plane. . . .”

Emendations
25.(title) Non-Euclidean] E; ~ ∧ ~
25.(title) Made] E; made
25.1 a priori] E; apriori
26.7 and] E; &
26.13 25] E; 1 Also 26n.2
26n.1 Merely] E; merely
27.26 25] E; 1.

28.2 measure] E; ~,
28.5 repetitions] E; ~,
28.19 proved,] E; ~ ∧
28.21 hyperbolic] E; hypolic
29.5 intersect;] E; ~ ∧
29.5 B;] E; B ∧
29.13 assumption,] E; ~ ∧

Alterations
25.8 in the plane OCD which] which
will no[t]
25.15 no probable reason] no reason
26.5 compare] ﬁnd
26.18 Let ABCD be] Let
27.18 plane. For] plane, for
27.21 through S] intl-c

27.28 distance.] bef del The difference
is that
28.1 case] s[pace]
28.4 peripherally] trans
28.11–12 by means of] from
29.1 the perspective representation
boundary] the boundary
29.14–15 if the] if w[e]
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7. Jevons’s Pure Logic, 1890
Copy-text is P 392, an untitled and unsigned Nation review. It is unattributed in both the volume index and Haskell 2:392. but it is included in Peirce’s
own listing of his contributions to volumes 50 through 57 (R 1365; see Burks’s
“Bibliography,” p. 304; CN 1:86). The standard UMI microﬁlm copy was collated against a letterpress copy (Indiana Univ.) with no internal variation
noted.
Textual Note
31.4 A  AB] Peirce describes a proposition with “a copula of identity,” but the text
includes no such operational sign. The context reveals that Peirce is referring to
Jevons’s use of the identity sign () in stating a compound proposition. Even without
prepublication forms of the text, Peirce’s intended sign is clearly both identiﬁable and
necessary, and is emended into the copy-text.

Emendations
30.(title) Review of Jevons’s Pure
Logic] E; not present
30.7 Syllabus of Logic,] E; “Syllabus
of Logic,”
30.17–18 “The Substitution of Similars,”] E; the “Substitution of Similars,”

30.25 et seq. All uppercase variables
rom. A  B] E; variables rom.
*31.4 A  AB] E; A ∧ AB
31.32 number,] E; ~;

8. Carus’s Fundamental Problems, 1890
Copy-text is P 393, an untitled Nation review. There is no byline, and it is
unattributed in both the volume index and Haskell, but it is included in Peirce’s
own listing of his contributions to volumes 50 through 57 (R 1365; see Burks’s
“Bibliography,” p. 304; CN 1:88). The standard UMI microﬁlm copy was collated against a letterpress copy (Indiana Univ.) with no internal variation
noted.
Emendations
33.(title) Review of Carus’s Fundamental Problems] E; not present
33.1–2 The Method of Philosophy as a
Systematic Arrangement of Knowledge] E; rom.

Line-End Hyphenation
33.24 self-motion

33.3 Open Court] E; ital.
33.3 Company, 1889.] E; Company.
33.11 today] E; to-day
34.20 free thinking] E; ~-~
34.37 Court’s] E; Court’s
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9. Muir’s Theory of Determinants, 1890

Copy-text is P 394, an untitled and unsigned Nation review. It is unattributed in both the volume index and Haskell, but it is included in Peirce’s own
listing of his contributions to volumes 50 through 57 (R 1365; see Burks’s
“Bibliography,” p. 304; CN 1:90). The standard microﬁlm copy was collated
against a letterpress copy (Indiana Univ.) with no internal variation noted.
Emendations
36.(title) Review of Muir’s The Theory of Determinants] E; not present
36.2 “Determinants] E; ∧ ~
36.3 (1841).”] E; (1841). ∧

36.21–22 introduction to determinants,] E; ‘Introduction to Determinants,’
37.3 Bézout’s] E; Bezout’s

10. Fraser’s Locke, 1890
Copy-text is P 396, an untitled and unsigned Nation review. It was
reprinted with the same type (set among different reviews) on 27 September
1890 in the New York Evening Post. It is unattributed in the volume index, but it
is included in Peirce’s own listing of his contributions to volumes 50 through
57 (R 1365); subsequent attribution includes Haskell 2:392, Fisch and
Haskell, “Additions to Cohen’s Bibliography,” p. 377, Burks’s “Bibliography,”
p. 304, and Ketner, CN 1:93. The standard UMI microﬁlm copy was collated
against a letterpress copy (Indiana Univ.) with no internal variations noted; an
inverted “a” at 38.15 (Berkeleyan) appears in both.
Emendations
38.(title) Review of Fraser’s Locke] E;
not present
38.24 absent-minded] E; ~ ∧ ~
39.23 II] E; II.
39.26 Essay Concerning Human
Understanding.] E;

‘Essay concerning Human Understanding.’
39.33–34 Characteristics.] E; ‘Characteristics.’
39.41 Essay] E; ‘Essay’

Line-End Hyphenation
38.24 half-mad

11. The First Issue of the Monist, 1890
Copy-text is P 397, an untitled and unsigned announcement published in
the Nation and reprinted from the same standing type in the New York Evening
Post six days later (29 October 1890). It is unattributed in the index of either
paper and in Haskell. Fisch uses internal evidence to attribute the work to
Peirce (Fisch, “Third Supplement to Burks,” p. 99; CN 1:96). His attribution is
not recorded but derives, in all likelihood, from the announcement’s explanation of monism and the detailed references to Carus’s Fundamental Problems,
which Peirce had recently reviewed in the 7 August 1890 issue of the Nation.
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For the Nation version, the standard UMI microﬁlm copy was collated against
a letterpress copy (Indiana Univ.) with no internal variations noted. Collation
between the Nation version and ISP’s microﬁlm copy of the Post version
reveals a single setting without variation, although the Post’s page composition
eliminates a column break found in the Nation layout. Page composition surrounding Peirce’s review in the Post includes different reviews and notes.
Emendations
42.(title) [Notes on the First Issue of
The Monist]] E; not present
42.5 today] E; to-day
42.7 Open Court] E; ital.
42.13 i.e.,] E; ital.

42.24 Arréat] E; Arreat
43.11–12 Fundamental Problems,] E;
‘Fundamental Problems,’
43.23–30 We . . . feelings.] E;
“We . . . feelings.”

12. My Life, c. 1890
Copy-text is R 1602, ﬁve sheets of 8 in.  10 in. laid paper with horizontal
chain marks but no watermark. Each page is inscribed by Peirce in black ink
and includes Peirce’s page numbers (1–5) in the top right corner. A check mark
in the top right corner of leaf 1 and the word “private” on the verso of leaf 5 are
marked in pencil by other hands, probably during the 1970s manuscript reorganization efforts. The paper stock matches that of ﬁve other items that can be
dated 1890 with some certainty (“Sketch of a New Philosophy,” “Six Lectures
of Hints toward a Theory of the Universe,” “The Non-Euclidean Geometry
Made Easy,” and “The Architecture of Theories”). This paper does not appear
in other documents outside the 1890 time frame. Stronger circumstantial evidence is provided by R 1609 (see catalog entry 1890.42), which lists year-byyear signiﬁcant events in Peirce’s life. Close correlation between the listing
and “My Life” indicates that the list was used by Peirce to write this brief
memoir. Though R 1609 is undated, this list of years ends with 1890, thus supporting the date suggested by the paper stock.
This memoir is edited as a private document, but one probably intended for
eventual publication rather than diary status.
Textual Note
46.12–22 The ﬁnal sentence of this paragraph actually appears in the top margin of the
MS leaf. Peirce had already ﬁlled the space between paragraphs, the bottom margin,
and much of the left margin with additional recollections. With no right margin to
work with, Peirce apparently placed a short dash to mark off the left-hand marginal
text from the ﬁrst paragraph, and then wrote the last sentence of the closing paragraph
in the top margin. There are no placement directions, but context appears to conﬁrm
this placement as Peirce’s intended sequence.

Emendations
44.(title) Life] E; Life. C. S. Peirce

44.4 September] E; Sep
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44.7 Street] E; St.
44.20 and] E; & Also 46.19, 46.27,
46.28, 46.29, 46.39
46.3 Whittemores] E; Whittemore’s
46.5 Sessions’s] E; Sessions
46.9 Spanish] E; spanish

46.11 pence,] E; ~ ∧
46.15 Dixwells] E; Dixwell’s
46.25 Quincys] E; Quincy’s
46.29 house] E; ~,
46.39 her] E; his

Alterations
44.7–9 This house . . . Todd’s.] added
44.10 starting] bein[g]
44.19–21 I well remember . . . of Jem.]
intl
44.24–25 ever again have that quality]
ever taste so
44.25 for me] to me
44.29 dream about] dream ov
46.4 than me,—] than I

46.6–11 I remember how angry . . . a
dollar.] added
46.9 The currency] This currency
46.19–20 Whittemore soon failed . . .
drygoods shop.] added from top
margin
46.26 of the New] of a New
46.29 made] made me] made f[or]
46.30 cigar] tobacco

13. Pythagorean Triangles, c. 1890
The single leaf of Harvard R 110 constitutes copy-text. This note is written
on a sheet of 8W in.  10U in. medium-weight, laid paper with horizontal
chains and the watermark “A PIRIE & SONS | 1888.” The leaf, which has horizontal rules beginning \ in. from the left margin and extending to the right
edge, is darkened but in good condition. Peirce’s text is carefully composed on
the recto in black ink; revision is light, with just a few cancellations and a single interlineal revision. The Robin manuscript number, added during the
1960s, appears in the top left margin in pencil.
The theorem Peirce proposes—which he apparently was not aware Gauss
had already proven—provides the number of distinct primitive Pythagorean
triangles that share an identical hypotenuse. Peirce’s note may have derived
from the work he did for the Century Dictionary entry “Pythagorean”
(CD 4878); the derivative deﬁnitions within that entry include Peirce’s deﬁnition of a “Pythagorean triangle” as “a triad of whole numbers proportional to
the sides of a right-angled triangle—the square of one being equal to the sum
of the squares of the other two: as 3, 4, 5; 12, 35, 37.”
There are two distinct but related documents consisting of one sheet each
that shed light on Peirce’s note and appear to be contemporary with it. The ﬁrst
one (R 278:877) derives the ﬁrst twenty-two Pythagorean triangles—those
whose hypotenuse values range from 5 to 149—while drawing attention to the
regularity in their succession. The second one is entitled “Table of Pythagorean
Hypotheneuses” (R 278:444) and lists 170 hypotenuse values arranged in
eleven columns and sixteen rows, starting with 5 (the ﬁrst and lowest value)
and ending with 1105 (the last but not the hightest value in the table), a value
that coincides with the second example in Peirce’s note and whose prime factors 5, 13, and 17 correspond with the ﬁrst three Pythagorean hypotenuses.
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Each of these 170 values is either a prime number of the form 4n  1 or a multiple of the same form, and Peirce crossed off the reducible values (those
whose sides have common divisors) while double-underlining the repeating
ones. Peirce’s theorem gives in effect the number of times a hypotenuse value
would occur in such a table minus the reducible instances of that value.
Although the three documents are each inscribed on a different type of
paper, the three paper types are used in many other documents of the period,
and all three display the same handwriting, also typical of the period. Given
this coincidence and the connection between Peirce’s research and the Century
Dictionary deﬁnition, Peirce’s note has been dated c. 1890.
Emendations
47.(title) Triangles] E; ~. | By C. S.
Peirce
p1
47.6 2
where p] E; variables rom.

Alterations
47.2 legs] s[ides]
47.5 not of] of

47.13(2)  ] E; not present; Also
47.14(2), 47.16(1,2), 47.17(1,2),
47.18(1)
2
47.18(2) (1105 ) ] E; not present
47.6 2

p1

where p is] intl-c

14. Invention of a Scale-Table, c. 1890
Copy-text consists of two distinct versions of this document. Version 1 consists of R 221:2–5 and version 2 of R 221:9–15. Although both versions bear
the same title, they vary in content and overall intention, and neither supersedes the other. Both are included in the present edition to show the range of
Peirce’s solutions to the scale-table challenge.
The pages of both these manuscripts are 8W in.  10K in. sheets of
medium-weight, white, laid paper with horizontal chain lines bearing the
watermark “A PIRIE & SONS | 1888.” Each leaf has horizontal rules preprinted at U in. intervals down the page. All of the leaves are darkened but are
in good condition. Peirce’s text is inscribed by hand on the rectos in black ink,
but only the shorter version 1 is paginated. Peirce’s byline follows the title in
both versions.
Peirce’s revisions in version 1 do not correlate directly to the content of the
cleaner (and longer) version 2 text, so it remains unclear in which order Peirce
composed the two scale-table designs. The order chosen in this edition simply
reﬂects the fact that version 1 describes a three-place scale while version 2 displays two four-place tables. Peirce’s purpose was to present distinct alternative
designs, and this approach masks any evolving relationship between the two
versions. The three-place scale and one of the four-place scales are derived
from the same worksheet (R 221:6), but here again there is no reliable clue to
priority of design.
Overall dating of the project is also circumstantial, but a narrow compositional range can be deﬁned with some certainty. It is possible that Peirce was
inspired to compose these documents following his late l880s work on the log-
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arithm entry for the Century Dictionary—his bibliographical list of reference
books for this work in R 1150 is extensive. The 1888 watermark identiﬁes this
period as the earliest possible date of composition. Although Peirce appears to
have drawn on this particular stock of paper until 1905, most of it seems to
have been used in 1889–90.
The ﬁnal narrowing of the date to c. l890 is based on two pieces of evidence: a letter from Peirce’s younger brother Herbert, and a signiﬁcant reference in Coast Survey correspondence. In the fall of 1890, Peirce asked his
brother Herbert to help him patent two inventions. Herbert replied favorably
on 22 November 1890, as the following excerpts show (RL 338:23–26):
With regard to your inventions I am immediately in the way of taking them up and doing the best
possible with them and should be glad to do so. I have a good patent lawyer. . . . In such a case as
your barrel head I should advise selling it to a barrelmaker and in the case of the table of logarithms which seems to me the most easily put on the market it would be best probably to put it in
the hands of a publisher but I have friends in the book business who would give me sound advice
on this point. . . . I look on this matter of the tables as more promising for immediate returns than
the barrel head.

The scale-table materials are again mentioned three months later in the following letter from Peirce to Mendenhall, written on 4 February 1891
(NARG 23):
I may also mention that I have carefully studied the relative advantages of different methods of
computation. I have quite a lot of matter relating to the relative advantages of different trigonometrical formulae in different cases. I have also experimented with logarithmic scales. A scale considerably more accurate than a four place table of logarithms is readily put on one small sheet and is
used in about half the time. A scale better than a ﬁve place table goes on ten sheets etc. It is nearly
as easy to use a table on ten sheets as on one, except for the trouble of turning over. I also have
what I call a scaletable which is to be printed with ordinary types. This will give a table much more
accurate than a six place table on a single sheet. The trigonometric functions are treated in the
same way. Owing to the vile government printing, I propose to print one of these at my own
expense, trusting to pay myself by the outside sale of them. I shall begin by one a little superior to
a fourplace table owing to the facility with which it will be used. If it ﬁnds favor, I will try another
place of decimals.

Although there is no evidence that Peirce attempted to patent any of the
proposed inventions, he continued to believe that he could proﬁt from them.
Peirce’s forced departure from the Coast Survey in late l891 may have deferred
this work, but in l894, he tried to market a logarithmic scale table through the
schoolbook publishing house of Ginn. His table and letter have not been
located, but two responses from George A. Plimpton, head of Ginn’s New York
branch ofﬁce, have survived. In a l9 April 1894 response to Peirce, Plimpton
agreed to have the table evaluated:
I will send your table of antilogarithms together with your letter to Boston, and I will see what we
can do in regard to the matter. I am afraid, however, that you have put a rather high estimate on the
amount of money there is in something of this sort; but I will see what we can do.

But on 21 May, Plimpton sent a negative reply:
In regard to the antilogarithmic chart, our people say it is a good thing, but they do not see any
money in it, and furthermore they ﬁnd that it doesn’t pay us to handle single sheets of paper. You
see, it is not a book, and it is so small that it is difﬁcult to keep track of it.
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There is no evidence that Peirce pursued the project any further. The only
surviving descriptions of the scale table are contained in the two documents
here published.
Textual Note
48.19–20 Suppose . . . measurement.] Peirce’s logarithmic scale and his narrative discussion of it appear together on the second page of the copy-text. Since the narrative
discussion of the scale appears on the shortened opening page of the present edition,
the scale itself follows in the margin of the next full page of text. The lines supplied
between the scale’s units of measurement approximate the original horizontal rules of
the copy-text leaves. Since these lines represent logarithmic units rather than intervals of length, the exact interval between rules has not been preserved.

Emendations
48.(title) Scale-Table] E; ~ ∧ ~. | By C.
S. Peirce
48.1 [Version 1]] E; not present
48.9 ¶ Logarithms] E; ∧ ~
48.14 proportion.] E; ~ ∧
48.15 ¶ The] E; ∧ ~
48.19 ¶ §4.] E; ∧ §4.
49.1 how] E; How
49.1 be usefully] E; be usefully be
49.2 too] E; two
49.17 90782.] E; 90782 ∧
49.24 be the number] E; be number
49.27 ﬁgure?] E; ~.
1
1
49.29 ------  ] E; -----10
10
49.30 [formula].]E; ~ ∧ Also
51.4, 51.10, 54.6
51.6 ¶ Required] E; ∧ ~
51.16 .9981.] E; .9981 ∧
51.17 [Version 2]] E; Hints toward the
invention of a Scale-table. By C. S.
Peirce
51.21 log 33] E; log 23

52.28 cases).] E; ~.)
52.29 persons] E; person’s
52.31 case).] E; ~.)
52.33 transferred] E; transfered
52.36 line,] E; ~ ∧
52.39 Here] E; rom.
53.1 practice] E; practise
53.7 side-patent] E; ~ ∧ ~
53.8 won’t] E; won ∧ t
53.13–14 scale-table] E; ~ ∧ ~ Also
54.19, 54.22
53.16 and] E; &
53.21 6-place] E; 6 ∧ ~
53.28 et seq. [formula]] E; all variables rom. All subsequent variables
emended from rom. except n at 54.8
Ab
Ab
54.3 ------- ,] E; ------- ∧
C
C
54.17 log] E; log.
54.22 far.] E; ~ ∧
54.23 divisions] E; divisons
54.26 3-place] E; 3 ∧ ~

Alterations
48.13 thus] thus,
48.16 linear] intl-c
49.1–2 With how many places of ﬁgures can this scale be usefully
inscribed?] How many ﬁgures can be
usefully written in each div[ision]
49.5 6700190] 6700090
4
4
51.2  --------- ]  --------246
246

1
1
51.3 ------  (2] ------  6
10
10
1
51.4 ------ ] 6
10
51.7 449  ] 449 
51.8 1000  ] 1000  Also 51.9
51.10 0.021] 0.21
51.10 0.9979] 0.9799
51.19 different] intl-c
52.16 1.2589] intl-c
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AB
AB
53.31  -------- ]  -------C
C
54.14–15 system or some system
where the logs are multiples of the
natural system.] system. As for the
advantages
✧
54.22 scale table] scale
54.24 divisions] entr[ies]

52.16 1.9953] intl-c
52.16 3.1623] intl-c
52.16 5.0119] intl-c
52.16 7.9433] intl-c
✧
53.7 side patent] patent
53.27 we] I
53.29 the tabular] tabular

15. Studies of the Theory of Numbers, c. 1890
Copy-text has been reconstructed from two separate folders. The opening
page (RS 4:2) is a single-page fragment from the materials recovered at Harvard after the major cataloging initiative of the mid-1960s. It has been reunited
with its follow-on leaf, R 36:17, as well as the closely related (and probably
consecutive) R 36:16, 18 to form a coherent but unﬁnished four-page investigation of number theory. These leaves are all 8 in.  10 in. sheets of mediumlight, white, laid paper with vertical chain marks but no watermark. All have
evidence along the left recto edge of being torn from a writing tablet. The right
edge of the ﬁrst leaf is badly torn down the length of the page, obscuring a few
letters of text in the lower-right corner. The entire leaf is soiled and darkened
as well. The three subsequent leaves from R 36 (in the Max H. Fisch Papers)
show evidence of far less wear than the opening RS 4 leaf. The leaves are
inscribed by Peirce on the rectos in faded black ink; his occasional corrections
appear in the same medium.
“Logical Studies of the Theory of Numbers” has been dated c. 1890 on the
basis of handwriting and paper stock; this particular form of unwatermarked,
laid paper was frequently used by Peirce in 1890 but very seldom outside that
year. Peirce’s text evolved from earlier work in systematizing the logic of
numbers, including “Axioms of Number” (W4, winter 1880–81), “On the
Logic of Numbers” (W4, 1881), “Fundamental Properties of Number” (W5, 5
January 1886), and “The Logic of Number” (W6, c. 1887).
Textual Notes
55.18 li  mj] The ﬁnal half of this notation is obscured by the torn right margin of
the opening leaf. The m is visible, as is the dot of the relational subscript j; the letter
j itself is conﬁrmed by the context of the surrounding lines.
55.25 by l.] The continuous text of RS 4:2 and R 36:17 ends here at midpage. Leaves
R 36:16 and 18 appear to continue the discussion without a discernible break in
content.

Emendations
55.(title) Numbers] E; ~.
55.24 lij] E; lij
56.3–4 [formula].] E; ~ ∧
ables rom. except in 2l

All vari-

56.11 character] E; ~,
56.11 p] E; p,
56.23 [formula].] E; ~ ∧ All variables
rom. Also 56.25
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56.26 abbreviation] E; abbrieviation
56.26 Glm , ] E; Glm ∧
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56.26 is,] E; ~ ∧
56.27 l’s.] E; l’s ∧

Alterations
55.8 write] desi[gnate]
55.20 something] anything
55.21 may be] is
56.6 does not] is not
56.7 they all] they
56.14 all] ins
56.19 their] them
56.21 every] no two different

✧

56.23 [formula]] SrPi♦SkPj <PjSk>
Pn♦[l¯ i  ri km k <(l¯ i  ri kmh )>
(l¯ j  ♦r¯ j k <r¯ j h )>  ninj  n¯ in¯ j )] aft
del SrPiPjPkSh(l¯ i  ri hmh )
(l¯ j♦ ¯ rj h  < m
¯ k>
56.24 This does not appear] bel intl del
(A  B  C )D

16. Promptuarium, c. 1890
Five leaves recovered from Harvard R 102 comprise copy-text (ISP 2–5,
10). The pages are 8K in.  13T in. half-sheets of unwatermarked, white
graph paper (formed by cutting 17 in.  13T in. sheets in half); leaves 3 and 4
are uncut but folded down the long axis to form two conjugate leaves. The text
is written across the short width of the sheets using the X in. gridlines running
across the short width as rules. The vertical grids repeat at half the horizontal
interval, forming a blue rectangular grid pattern beneath the text, which is
written by Peirce in black ink. Diagrams appear on the second and ﬁfth leaves;
the latter is drawn in ﬁne blue-ink lines. The ﬁrst leaf is soiled, and all have
worn or torn corners. All sheets are folded across the text at midpage. These
fold-lines are torn and have been repaired with tape on some leaves. The ﬁrst
leaf bears the penciled “Ms. 102” annotation of the 1960s reorganization in the
top left corner. R 102 also contains an incomplete run of four pages (ISP 6–9)
with the same title, but it is unclear whether it was composed before or after
the selected copy-text; one isolated sheet that appears to precede the incomplete run is titled “Syllabus of Plane Analytical Geometry” (R 103:2).
The c. 1890 date given to “Promptuarium” is very uncertain; its handwriting is typical of that period, certainly not later. The paper stock matches only
one other document, R 1027 (c. 1890.22), which is also undated. But content
similarities (R 1027 provides an introductory look at mathematical constants)
suggest that these manuscripts may be linked to the early stages of a larger
(and clearly more datable) project. In 1890 Peirce began to conceive a mathematics textbook; since “Promptuarium” seems to be intended to introduce students to analytical geometry, it may have been part of the earliest stage of the
textbook project.
The “Promptuarium” was published in NEM 2:602–6, but with a slightly
different ending. Eisele did not print the last ﬁgure, but merely stated that the
previous ﬁgure “may be modiﬁed to show all these points and lines” without
indicating that the modiﬁed ﬁgure was actually in the manuscript. She also
replaced the period after the last sentence with bracketed ellipses suggesting
the document is incomplete, which is not the case.

552

W r i t i n g s o f C . S. P e i rc e 1 8 9 0 – 1 8 9 2

Emendations
57.(title) Geometry] E; Geometry.
57.22 et seq. [formula]] E; lowercase a’s rom. All lowercase a’s, b’s,
c’s and l’s rom.
58.5 number,] E; ~ ∧
58.21 [formula].] E; ~ ∧ Also 59.25,
60.1, 60.18
59.6 in] E; is
59.17 intersect,] E; ~ ∧
59.21 P5 and P6] E; P5 P6
59.22 P56 14,] E; P56 14 ∧
59.23–24 P1, P4, P5,] E; P1 ∧ P4 ∧ P5 ∧
60.26 P56 14, P57 24, P67 12,] E;
P56 14 ∧ P57 24 ∧ P67 12 ∧
61.9 taken.] E; ~ ∧
61(c1)2–3 P67 34, P67 12, P57 13,
P57 24, P56 14, P56 23.] E; P67 34.
P67 12 ∧ P5713 ∧ P5724 ∧ P5614 ∧ P5623 ∧

61(c1).12–14 P5P67 34, P5P67 12,
P6P57 13, P6P57 24, P7P56 14,
P7P56 23.] E; P5P67 34_P5P6712_
P6P5713_P6P5724_P7P5614_P7P5623 ∧
61(c1).15 intersect] E; interect
61(c1).15 threes] E; 3s
61(c1).16 P1, P2, P3, P4.] E;
P1 ∧ P2 ∧ P3 ∧ P3 ∧
61(c2).1 lie] E; lay
61(c2).7 3] E; three
61(c2).10 points] E; rom.
61(c2).11–12 P67 12, P67 34, P57 13,
P57 24, P56 14, P56 23.] E; P6712 ∧
∧ P6734 ∧ P5713 ∧ P5724 ∧ P5614 ∧ P5623 ∧
61(c2).14 lines] E; rom.
62.(illustration) [graphic]] E; all dots
not present in MS
62.1 L1, L2, L3] E; L1 ∧ L2 ∧ L3
62.2 intersection,] E; ~ ∧

Alterations
57.12 assume] suppose
57.14 As l passes] aft del All the
values
57.15 assumption] suppos[ition]
57.17 further] intl-c
57.21 get] have
57.21 equation] expres[sion]
57.23 [formula]. Such] [formula]; and
such
58.9 number] factor
58.9 we can give] we give

59.2 express] denote
59.12 one point] one such point
59.15 (  a  b  c )P3]
(  a  b  c )P3
60.20 in the] in P1 an[d]
✧
60.25–26 the equations of the three
points P56 14 P57 24 P67 12] the
three points P56 14 P57 24 P67 12
and add their equations, we have
61(c1).4 in pairs] intl-c

17. Boolian Algebra, c. 1890
Copy-text consists of the three ﬁnal leaves in the six-leaf Harvard folder
RS 38; the pair of typescripts comprising this folder were part of the cache of
manuscripts discovered at the Houghton during the summer of 1969 and reunited with the main body of the collection. These leaves are 9Y in.  15 in.
unnumbered sheets of medium-weight, white paper bearing the “Montauk
Mills” watermark; all three have stained and brittle edges. The text appears as
a blue-carbon impression struck from one of Peirce’s Model 1 Hammond
machines, using fonts from several different Hammond type shuttles, including ecclesiastic for titles, roman small capitals for emphasis, italic for body
text, and roman for notations (and inconsistently for body text). Internal evidence suggests that Peirce may have had a typist prepare the typescript under
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his supervision; corrections are by overstrike with a few handwritten corrections applied by Peirce directly to the carbon in black ink.
The ﬁrst three leaves of RS 38 date from the fall of 1886 and, along with a
recovered ﬁnal page, form “Boolian Algebra: Elementary Explanations” (W6,
selection 1). The W6, selection 10 “Boolian Algebra” typescript is similar in
content, but derives more immediately from other manuscripts of the 1969
ﬁnd. The ﬁrst of these, a brief handwritten version titled “Boolian Algebra,”
was sent out to Peirce’s correspondence students in early 1887. Two synoptic
paragraph/outline versions, “The Light of Logic” (RS 42) and “Outline of
Logic” (RS 41), appear to be an offshoot of these lessons intended for development in textbook form. Collation indicates that Peirce then developed these
two shorter typescripts into the RS 38 typescript, a long version of the ﬁrst lesson that concludes with detailed and carefully developed student exercises.
This selection was published in NEM 3/2:1126–31.
Dating (c. 1890) is approximate for this document. Peirce received the
ecclesiastic font in early April 1887, at the busiest period of his correspondence-course work in “The Art of Reasoning.” But there is no evidence that
any of his students received the fully developed lesson at all. Between April
1887 and July 1888 he was occupied with calculations and a full rewrite of the
Greely Arctic Expedition gravity measurements, and continued through 1889
with complex calculations for his unpublished gravity report for North American stations (both published in W6). It seems likely that his development of
this detailed Boolean algebra lesson, as well as the four major revisions that
would culminate in selection 18, date from the latter part of this period. Peirce
may have intended to use selections 17 and 18 as a textbook for a new round of
his correspondence course (W6, selections 1–13); he attempted to resurrect the
course as late as 1892, but none of the selection 17 and 18 materials can be
connected with this effort.
The RS 38 typescript lesson develops algebraic symbols, deﬁnitions, and
rules based on expressions of equality (using the balanced copula sign “”)
that have their roots in the earlier RS 42 and RS 41 typescripts. A single opening leaf (R 582:2) from an otherwise unlocated manuscript bridges the two
forms; this leaf is likely a discarded opening from the manuscript source of the
RS 38 typescript. The typescript itself was, in turn, the source for Peirce’s
major reformation of the lesson as he developed rules and proofs for a new
form of the algebra—one based on conditional expressions (this time using the
imbalanced copula “R”). These major changes to the algebraic rules, their
proofs, variable designations, and even the operative signs create a distinct
two-lesson document of equal signiﬁcance and worthy of publication in its
own right (selection 18). R 573:16, a leaf from the early stages of this transformation, still contains a revised statement of the rules of logical addition and
multiplication as equalities; it serves as the source of emendation at two points
of error in the selection 17 copy-text.
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Peirce’s use of the ecclesiastic font for titles has not been retained, but his
inconsistent use of an italic font for the body text is more problematic. The ﬁrst
two-thirds of the lesson are in italic, but his concluding summary of “rules
common to logical and arithmetical algebra” is in roman, as are all but a few
paragraphs of the extensive exercises. He demonstrates a consistent preference
for italic lowercase variables in the roman sections by switching back to his
italic font shuttle to create them. But beyond this practice, there is no discernible pattern or preference in the body text fonts. Peirce’s choice of font may be
regarded as a purely visual machine characteristic. Therefore, for the present
edition, Peirce’s text is transcribed in a uniform roman font, retaining the italic
of the copy-text only for the variables (as Peirce clearly intended). Any variables that Peirce accidently left in other font types have been emended to italic
form and recorded in the emendations list.
Two other physical aspects of the copy-text require editorial attention. His
paragraph breaks are clear, but he (or his typist) failed to indent throughout the
typescript. Paragraph openings in the present edition have been silently regularized to a standard indent. His summary displays of rules and propositions
have been centered throughout.
Textual Notes
66.33 x(y  z )  x y  x z.] Peirce’s subsequent manuscript revision of the typescript
includes the correct statement of the distributive principle here deﬁned. Although this
leaf (R 573:16) was subsequently discarded as Peirce developed an entirely different
version of the lesson using his sign of illation rather than a sign of equality (selection
18), this post-copy-text reading provides the source for emendation at this point in
selection 17.
66.36 either x  y  x or x z  x.] Peirce’s post-typescript manuscript initially contained a revised and corrected statement of these rules common to logical and arithmetical algebra. His further revisions moved away from the algebraic expressions of
equality, but a surviving leaf from the initial post-typescript draft (R 573:16) contains
the correct statement of Rule 10 as emended at this point.

Emendations
63.(title) Algebra] E; ~.
63.3 writers] E; writters
63.14 ambiguous] E; ambigious
63.18 lady)’s] E; lady)’
63.23 et] E; ET
63.25 minus] E; rom.
63.25 est.] E; rom.
63.26 labor] E; labour
64.1 three, four, ﬁve, six,] E; ~. ~. ~. ~.
64.3 reasoning] E; reasonin
64.14 quasi-diagrammatical] E;
quasi ∧ diagrammatical

64.23 omniscience] E; omnisience
64.30–31 development]
E; developement
64.35 D] E; d Also 64.36
64.37 election] E; alection
64.40–41 reference] E;
refference Also 66.16, 66.32
65.1 L.] E; L,
65.9 y  z] E; y  x
65.11 evident] E; evidene
65.20 alternatives] E; alteratives
65.20 respectively] E; Respestively
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65.25 Next] E; Yext
65.31 so] E; ss
65.33 or] E; oh
65.34 alternative] E; alternatives
66.4 y  z] E; y  z Also 66.7
66.8 B] E; and B
66.8 we] E; We
66.10 unconditionally] E; uncondidionally
66.17 X.] E; X,
66.30 commutative] E; Commutative
*66.33 x y  x z] E; x w  x
*66.36 then either x  y  x or x z  x]
573; then x  y  x
67.2 Z.] E; Z,
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67.6–7 follows] E; follow
67.9 I] E; 1
67.10 indifferent,] E; ~.
67.11 II] E; 2
67.15 III.] E; III,
67.21 propositions] E; proposition
67.22 rules] E; Rules
67.23–24 3. ¶ 1.] E; 3. ∧ 1 ∧
67.24–25 distributive] E; distributiwe
67.30 either] E; ~,
67.34 Show] E; Shsw
68.4 be either a salt] E; be salt
68.5 strontium] E; stronium
68.10 eighth] E; eigth
68.11 of calcium] E; or calcius

18. Boolian Algebra. First Lection, c. 1890
Copy-text consists of twenty-six leaves, designated MS, recovered from six
Harvard manuscripts (R 564, 569, 571, 573, 759, 1573) to form the ﬁnal
expanded version of Peirce’s introductory Boolean algebra lesson in his “Art
of Reasoning” correspondence-course materials. The leaves are all mediumweight sheets of 7M in.  9M in. laid, white paper with vertical chain lines
and bearing a “Massasoit Company” watermark. Each leaf contains singlespaced, blue rule lines beginning 1 in. from the left margin and running across
to the right margin. All are in fair condition, with light chipping on every sheet
and some edge discoloration due to light exposure on several sheets. They are
inscribed and moderately revised by Peirce in black ink on the rectos. The
leaves represent the most mature, complete version of a manuscript that, after
the ﬁrst eight sheets, branches into four successively shorter forks, representing the ﬁnal pre-copy-text stages of development. All of these forms evolve
from selection 17, an earlier version of the expanded algebra “Lesson 1” that is
itself expanded from a brief version of Lessons 1–3 sent out to Peirce’s correspondence students in early 1887 (W6, selection 10). The pattern of evolution
through these forms was not worked out during earlier cataloging efforts, thus
accounting for the wide range of manuscript sources for these three documents.
The copy-text is emended by a ﬁve-page typescript (RS 37:2–6) prepared
on one of Peirce’s Hammond Model 1 machines using several interchangeable
type shuttles (roman, italic, roman small caps, and ecclesiastic). The ﬁrst three
TS leaves (Lesson 1, sections 1–2) include substantive variations that appear
to be authorial, as well as black-ink revisions to words and some punctuation
in Peirce’s hand. The ﬁnal two leaves (Lesson 1, section 3) are uncorrected by
Peirce, although he did insert his sign of illation (R) and fractions by hand in
black ink. Correspondence indicates that Peirce employed typists for some of
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the course materials. Typing errors throughout the typescript reinforce the
likelihood that it is a mediated form of the text prepared as a step toward hectograph reproduction of the lessons. Since it is roughly equivalent to galleys
pulled for professional publication, the typescript is relegated to a source of
emendation for authorial substantives and for those marks of punctuation
which Peirce inserted or deleted by hand. The typescript was published in
NEM 3/1:269–83.
Dating remains uncertain and is circumstantial. The typefaces of the selection 17 copy-text and the selection 18 post-copy-text both include an ecclesiastic font that Peirce did not have until April 1887. Peirce’s surviving student
correspondence and course record book indicate that neither of these expanded
versions ever went out to students. It is therefore likely that Peirce prepared
these versions after 1888, a time when the “Art of Reasoning” correspondence
petered out. Peirce clearly intended to write a logic textbook, either because he
wanted to resume his course with better material than before, or because he
thought it could be useful—and proﬁtable—in the colleges. The phrase “Primary Logical Algebra” found in draft sheet R 573:25 supports this speculation, and is reminiscent of another textbook Peirce started to work on in 1890,
his “Primary Arithmetic.” An 1891 typescript of “Practical Arithmetic”
(R 168) has a look similar to RS 37. Peirce did attempt to resume his correspondence course in 1891 and 1892—he advertised for it in the Monist—but
didn’t get any students. It may be that selections 17 and 18 were written with
this resumption in mind. These circumstantial relationships combine to indicate that both selections were prepared c. 1890, in preparation for the aborted
resumption of “The Art of Reasoning.”
Selection 17, the direct source of the selection 18 lesson, is a Boolean algebra lesson based on equalities. As the new manuscript developed, it gradually
evolved into a lesson based on equivalencies using Peirce’s sign R instead of
the equal sign. The chart on the next page identiﬁes by Robin manuscript number and ISP (electroprint) page number the leaves of the copy-text and the ﬁve
pre-copy-text forms as they developed from the selection 17 typescript. Typescript forms are indicated by shading.
Peirce’s ﬁnal manuscript bears no inclusive pagination, although the two
major inserts (R 759:2–4 and R 569:3, 5–8) are internally paginated by Peirce
and marked for insertion as “B” and “C,” respectively. Leaves R 571:2–7,
comprising the ﬁnal section of the lesson, are numbered in ink 1–6 at the top
right corners by Peirce. Leaves R 564:2, R 759:2, R 569:2, and R 571:2, the
top leaves in these respective manuscripts at Harvard, have the corresponding
Robin MS number penciled at the top left corner of each leaf.
Peirce’s marginal instructions to set certain characters in a decorative
ecclesiastic font are reﬂected in the post-copy-text typescript. The present edition does not reproduce this font, but does describe Peirce’s usage in textual
notes. His use of small capitals for emphasis also carried over into the typescript. Since this distinction affects meaning, these small capitals are preserved.
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( )

( )

(/R )

(/R )

(/R )

(R )

(Full TS)
Sel.17

(MS)
1st draft

(MS)
2nd draft

(MS)
3rd draft

(partial TS)
3rd draft

(MS)
4th draft

564:2
573:29
573:28
573:27
573:26
1573:146
573:25
573:5 top
573:4
573:3
573:2
573:31
573:30
573:24
573:23 top
564:9 (A)
573:23 end
564:3
Discards:
573:6
L 100:37,38 573:7
L 100:35,36
573:10,11,8 Discard:
573:13,14
573:21

564:2
573:29
573:28
573:27
573:26
1573:146
573:25
573:5 top
573:4 top
759:2 (B)
759:3 (B)
759:4 (B)
573:4 end
573:3
573:2
573:31
573:30
573:24
573:23 top
564:9 (A)
564:8
564:7
564:6
564:4
564:5

S 38:5
S 38:6
S 38:7

564:2
573:29
573:28
573:27
573:26
1573:146
573:25
573:5
573:15
573:19
573:22
573:20
573:9
573:18
573:17
573:16
573:12

S 37:7
S 37:8
S 37:9
S 37:10

564:2
573:29
573:28
573:27
573:26
1573:146
573:25
573:¶5 top
573:4 top
759:2 (B)
759:3 (B)
759:4 (B)
573:4 end
573:3
569:2 (C)
569:10 (C)
569:11 (C)
569:12 (C)
569:13 (C)
Discard:
569:9

(R )

(R )

(MS)
(Full TS)
copy-text Sel.18
564:2
573:29
573:28
573:27
573:26
1573:146
573:25
573:5 top
573:4 top
759:2 (B)
759:3 (B)
759:4 (B)
573:4 end
573:3
569:2 (C)
569:3 (C)
569:5 (C)
569:6 (C)
569:7 (C)
569:8 (C)
571:2
571:3
571:4
571:5
571:6
571:7
Discard:
569:4

S 37:2
S 37:3
S 37:4

S 37:5
S 37:6

Textual Notes
71.4 §2.] Sections 1 and 2 are not distinguished by subheadings in the manuscript, but
are separated by a skipped line. As Peirce typed the lection, he made a clearer distinction, typing a numeral 2 immediately anteceding the opening sentence. When reviewing the typescript, subheadings were interlined by Peirce for sections 1 and 2. For
section 2, this required revising the opening sentence. The subheading for section 3,
however, is already present in the manuscript, and is directly transcribed into the
typescript, suggesting sections 1 and 2 were typed and annotated before the third section was written.
71.24 ¶ In that] Two successive stages of revision in mid-manuscript led to three errors
in paragraphing the typescript. First, Peirce canceled the lower half of leaf R 573:5
and dropped the remaining nine leaves of the ﬁrst MS draft. He replaced these leaves
with eleven new leaves beginning with R 573:4, but subsequently inserted another
three pages of text (R 759:2–4) between the two paragraphs of 573:4. These embed-
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ded insertions (R 759:2–4 into R 573:4 into R 573:5) are not marked in the MS, but
the ﬁnal typescript places them in this sequence. Peirce’s only MS direction, “Go on
with no break,” comes at the end of the second embedded insertion (R 759:4) and
may have confused the typist—the ﬁrst paragraph break of R 573:4 and both paragraph breaks of the 759 insert were erroneously eliminated in composing the typescript. Peirce restored two of the paragraph breaks by hand in the typescript, but
missed the third. Context requires the break, which is retained from the copy-text
reading.
72n.3–4 The footnote only appears on pre-copy-text leaf R 573:2, but is included by
Peirce’s written direction on copy-text leaf R 569:2.
74.10 (1)] Here and throughout the deduction of formulae (1) through (9), the narrative
portions of the process retain the left margin justiﬁcation of the MS; the arbitrary
tabbed margin of the TS obscures the subordination of the process and is rejected as
nonauthorial.
74.26 The ﬁrst formula (x R x ) is interlined in the manuscript by Peirce, but was misread as a correction to the second formula (x R (y R z ) ) by Peirce’s typist. The
resulting conﬂation is rejected as compositorial error.
74.37 In manuscript, Peirce numbered his rules in lowercase roman italics and indicated an ecclesiastic font for them. In typescript, Peirce’s typist complied with the
font, but used uppercase roman numerals, which confuses these rules with the four
algebraic rules introduced at 72.32. The lowercase forms are retained.

Emendations
Emendations accepted from Peirce’s typescript are indicated as TS readings; those
involving Peirce’s autograph alterations in the typescript are indicated as ATS readings.
69.(title) Lection] E; ~.
69.1 §1. INTRODUCTORY] E; not
present MS, TS; §1. Introductory.
ATS
69.2 logic (which] ATS; ~, ~ MS, TS
69.2 among] ATS; as one of MS, TS
69.3 thought) was] ATS; ~, ~ MS, TS
69.5 upon] ATS; on MS, TS
69.8 truly] ATS; much MS, TS
69.9 from the brain of genius, motherless] ATS; out as something new MS,
TS
69.10 Boole’s] ATS; his MS, TS
69.15 adhere. The] ATS; ~. ¶ ~ MS, TS
69.22 that,] ATS; ~ ∧ MS, TS
69.23 words,] ATS; ~ ∧ MS, TS
69.23 A] E; rom. uppercase variables
rom. except 71.39(1,2), 72.1(1,2),
72.2(1,2)
69.23 to,] ATS; ~ ∧ MS, TS
69.26 notation;] ATS; ~, MS, TS
69.29–30 extended. ¶ Another] ATS;
~. ∧ ~ MS, TS

70.3–4 method of punctuation] TS;
method punctuation
70.21 pictorial] ATS; ~, MS, TS
70.24 system] TS; System MS
70.24 the writer] ATS; one MS, TS
70.26 Besides,] ATS; ~ ∧ MS, TS
70.28 connections,] ATS; ~ ∧ MS, TS
70.30 all,] ATS; ~ ∧ MS, TS
70.35 bishop’s] E; bishops MS, TS
70.35 pawn,” etc.] ATS; ~, etc.” MS, TS
70.37 vice of language] ATS; evil MS, TS
70.38 abbreviations] TS; abbrieviations Also 70.41
70.41 [Please . . . condition.]] ATS;
∧ ~ . . . ~. ∧ MS, TS
71.4 §2. THE COPULA] E; not present
MS; BOOLIAN ALGEBRA. FIRST LECTION CONTINUED. ¶ 2. The Copula TS;
BOOLIAN ALGEBRA. FIRST LECTION
CONTINUED. | §2. The Copula. ¶ ATS
71.5–6 In . . . which] ATS; | now proceed to describe a special modiﬁcation of the Boolian algebra, which
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MS; 2. The copula in the special
modiﬁcation of the Boolian algebra
now to be described, which TS
71.6 Propositional Algebra,] ATS; the
Primary Logical Algebra. MS; the
Propositional Algebra, TS
71.6 the] TS; ¶ The MS
71.8 depending] TS; dending MS
71.12 omniscience] TS; omni science MS
71.21 either] ATS; not present MS, TS
71.24 branch] ATS; part MS, TS
71.30 i.e.,] E; i.e. ∧
71.31 premises] ATS; the premises MS,
TS
71.34–35 For human reason cannot]
ATS; For the art of reasoning, or at
least that branch of it ﬁrst to be studied, cannot MS, TS
71.35 the conclusion shall] ATS; C
shall MS, TS
71.36 the premises on which it depends
are] ATS; P is MS, TS
72.1 true.] TS; ~ ∧ MS
72.1 hot.] TS; ~ ∧ MS
72.2 square;] E; ~, MS, TS
72.5 premise),] ATS; ~) ∧ MS, TS
72.7 But if] ATS; If MS, TS
72.7 P).] E; P.) MS, TS
72.7 who] E; whose MS, TS
72.10 me,] ATS; ~ ∧ MS, TS
72.11 round,] ATS; ~ ∧ MS, TS
72.19 desirable] TS; desireable MS
72.19 abbreviation] TS; abbrieviation
MS
72.21 x R y] ATS; variables rom. MS,
TS Also 72.23
72.21 at] E; as MS, TS
72.23 “gives,” that is, warrants the
inference of.] TS; “las,” for “is as
low as.” MS
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72.32 Rules of the Copula] E; Remember that in each of these propositions, any statement may be
substituted throughout for each of
the letters. MS; not present TS;
RULES OF THE COPULA. ATS
2
†
72.33 rules, ] E; rules , MS, TS
73.4–5 following: ¶ RULE OF INTERPRETATION.] ATS; following ∧ ¶ RULE
OF INTERPRETATION. MS; following
RULE OF INTERPRETATION. TS
73.5 false,] E; ~ ∧ MS, TS
73.11 y R z,] E; y R z ∧ MS, TS
73.13 true,] E; ~ ∧ MS, TS
73.34 that] TS; that that MS
74.7 A).] E; A.) MS, TS
*74.26 x R x.] ATS; x R x ∧ MS, TS
74.27 x R (y R z ),] TS; rom. MS
74.27 y R (x R z ).] TS; y R (x R z )
∧ MS
74.28 (v R x ) R x.] TS; rom. MS
74.35 x R y and y R x] E; x R y and
yRx
75.4 §3. LOGICAL . . . MULTIPLICATION]
E; §3. Logical Addition and Multiplication. MS; ∧ 3 ∧ Logical Addition
and Multiplication. TS
75.18–19 division.] ¶ Any] E; ~. ∧ ¶
Any MS; ~. ∧ ∧ Any TS
75.19 whatever] E; ~, MS, TS
76.27 now,] E; ~ ∧ MS, TS
77.6 proposition] E; propositions MS,
TS
77.9 [formula]] TS; all variables rom.
MS
77.13 u,] E; u ∧ MS, TS
77.14 one,3] E; ~*, MS, TS
77.19 on] E; or MS, TS
77.22 etc.] E; etc ∧ MS, TS
77.26 x  y,] E; x  y ∧ MS, TS

Rejected Substantives
69.9 this] MS; the TS
70.9 by the] MS; by TS
70.10 by making] MS; making TS
70.10 larger] MS; longer TS
73.7 x is false] MS; x false TS
73.10 y R z] MS; y ∧ z TS

73.13 x R z] MS; x ∧ z TS
74.21 By Rule II,] MS; om. TS
74.24 sign R alone] MS; ~ ∧ ~ TS
74.25–28 follows:— | x R x. ¶ If
xR (y R z )] MS; follows: If x R x
(y R z ) TS
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Alterations
69.3 for that it] for it
69.6 had been] had previously been
69.8 from] out of
69.8–9 any mental product] any product
✧
69.10–11 his original algebra] his
algebra
69.14 which] that
69.22 objects;] ov unclear punctuation alteration and bef del and forces
69.22–23 of the wanting words] of
words
69.23 and C] C, etc. for the things or
persons spoken of
69.23 only] merely
69.25 other parties] parties
69.26 any mode of expression] any
kind of language
69.27 the aid it affords] the aid
afforded
69.30 imperfection] fault] defect
69.31 belongs to] is found in
69.31 marks of] system of
69.31–70.1 illustration of] showing
✧
70.3–4 method punctuation] set of punctuation marks
70.4 its purpose] their set purpose
70.5–6 a phrase in parenthesis] between
marks] within par[entheses]
70.6 treated as] combined as] trea[ted]
70.7 phrases] wor[ds]
70.8–9 ordinary curvilinear marks ( )
is varied, either by the use of] marks
of parenthesis is varied, by using
ordi] parente[sis]
70.10–11 a vinculum or straight line
drawn over the phrase or compound
expression] a vinculum over the compound expression
70.12 By this] In this
70.13–14 (black lady)’s veil; or
between the following:—] intl and
bef del ¶ The church of [(England’s g
70.15 The {(church of England)’s] aft
del ¶ The church of {[♦([del]
England’s (gunpowder plot)] services} ¶ ♦The [ins] [(♦The [del]
church of England♦’s [del])♦’s [ins]

(gunpowder] (plot services). ¶
[(♦The [del] church of England)’s
gun][(powder plot) services] ♦etc.
etc. [del] ¶ The (church of England)’s
[(gunpowder plot) services] ¶ {The
church of ♦{[del] [England’s (gunpowder plot)]} services [bef del} etc
etc] ¶ The {church of [England’s
(gunpowder plot)]} services etc
70.20 as an instrument] for the purposes
✧
70.21 more pictorial, than diagrammatic] rather pictorial, not diagrammatic] rather pictorial than diagrammatic
70.21 It serves the purposes] It lends
itself] It serves the purp[oses]
70.21–22 literature] poetry
70.23 In striving] If one strives
70.25 attention or] attention and
70.25 polysyllabic] long
70.26 which are] which only are
70.26 Besides] Besides that,
71.1 we shall] I shall particular[ly]
71.5 modiﬁcation] f[orm]
71.11 employ] use
71.14–15 letters of the alphabet are to
be] letters denote
71.18 replaced throughout by]
replaced by
71.18 proposition] s[tatement]
71.18 whatever.] bef del ¶ Of the special signs whose signiﬁcation is
invariable, the ﬁrst consists in the
writing down of a proposition [bef
del in a line] by itself with ♦no other
writing [nothing else] in the same
line; this is to have [has] the effect of
asserting the proposition. ¶ Equality
and the cognate words, as [aft del left
parenthesis] well as the sign , are
used in such a sense that x  y (no
matter what statements x and y may
signify) means that x and y are
equally true, that is, are either both
true or both false. Thus, let D signify
that the democrats will carry the next
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election, [Rejected text continues on
several pages]
71.21 Only,] Bu[t]
71.23 falsity.] bef del ¶ The sign R,
read for [bef del “as” an[d]] brevity
“as” and c
✧
71.24–72.20 In that part . . . this relation.] three MS-page insert marked B
71.25 modes] legitimacy
71.25 inference.] inferences
71.25–26 A proposition or propositions,]
Given propositions
71.26 being] having
71.29 for that is assumed] —that is
su[pposed]
71.30 already;] already—
71.30 i.e.] or
71.33 signiﬁes] den[otes]] is
71.33–34 the condition of the validity of
the inference is] the validity of the
inference will consist in the [this] truth
of the [this] statement
71.36 false.] false, nor is it worth while
to impose any other condition except
that the inference shall not be one
72.1 square] q
72.2 square] qu
72.4–5 already that] that
72.21 y.] bef del In reading
72.23 A] T[he]
72.26 The meaning] aft del More
explicitly, the
72.33–75.3 The sign . . . student.]] six
MS-page addition marked C
72.34 RULE I] RULE 1
72n.4 make] perform
73.1 RULE II] RULE 2
73.2 RULE III] RULE 3
73.4–5 To these . . . u.] intl with arrow
73.6 Rule I can be] Rule 1 is
73.13 if z] if y
73.14 x R y and y R z,] x R y,
73.15 Rule II] Rule 2
73.19 Rule III] Rule 3
73.22 not true] false
73.27–28 It is . . . proofs.] intl ab del
In the statement of Rule II, substitute
[p[ut]] v for x, u for y, and y for z. It
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then reads that either v R u or
u R y. Hence, by Rule III, u R y. In
the statement of the rule of interpretation, substitute x for y. We thus ﬁnd
that if x is false, x R u. But we
already have seen that u R y. Hence,
by Rule I, (substituting in the statement of it u for y and y for z) we conclude that if x is false, x R y, which
is proposition A.
73.29 Let us consider] Considering
73.34 not] at
73.34 places upon it.] numbers.
73.34–35 if one number, y, could be
lower on the scale than a second, x,]
if y could be lower on the scale than
x,] if y were less than x
73.36 neither] aft del we should have
both
73.38 as low] aft del at le[ast]
73.40–74.1 Note A.] Note.
74.4 (or A is either B or not-B);] or A
is either B or not-B;
74.8 a few] some
74.13 By] In
74.13 Rules II and III,] rule II,
74.17 x R z,] x R y,
74.21 By Rule II,] By (8) and] (
74.22 (9). Either v R x or x R u.] (9).
It is either true that v R x or true
74.23 [Note B. An entire calculus] [An
entire algebra
✧
74.26 x R x] intl
74.31–32 deﬁnition of x  y is contained] deﬁnition of x  y is that
x R y and y R x. From these [this]
hypotheticals it follows that equality
is subject to four rules, as follows:—
¶ IV [I]. x  x. ¶ V [II]. If x  y,
then y  x.
75.6 while] though
75.6 hesitate between] hover betwixt
75.7 carry] convey
75.17 what are to be the] what additio[n]
75.19 whatever, (say 5 and 2)] whatever might
75.20 v,] v.

562

W r i t i n g s o f C . S. P e i rc e 1 8 9 0 – 1 8 9 2

75.20 the representatives] the numbers of truth
75.21 larger.] bef del We might, for instance, take v  5 and u  2.
75.22 a number, x, cannot] a number
cannot
75.24 in order to] to
75.25 every] a
75.26 proposition] proposition,
75.32 x  v.] bef del ¶ We have here,
already, an algebra sufﬁcient for
many logical purposes. For example,
75.32–34 Another way . . . [formula].]
intl

76.2 principle of excluded middle.]
principles of contradiction and excluded middle.
76.9 to say that] since
76.29 it] X
77.5 values of u] values are
77.7 some] t[wo]
77.13 the true, v,] v
77.13 and] bef del y
77.18 a circle, having] the circumference of a circle, the
77.20 of the addition] of addition
77.28 represent] be present
77.29 a fraction] an irreducible fraction

19. Existence of an External World, c. 1890
Copy-text consists of three leaves reassembled from R 971 (ISP 2, 6–7).
All three are lightweight white leaves of 8 in.  10 in. laid paper with vertical
chain lines at 1 in. intervals, but no watermark. The pages are darkened by
exposure to light; each has an uneven edge (verso left) indicating that these
leaves were torn from a pad or simply cut down from larger sheets. The manuscript is unnumbered and undated; it is inscribed on the recto sides by Peirce in
black ink with occasional in-line cancellations and interlined revisions.
CP editors appended the last two pages of Peirce’s untitled notes on Kant’s
refutation of idealism to the “External World” manuscript (CP 1:37–38), on
the assumption that these notes were merely draft materials rather than a distinct document (see selection 20). The Robin catalog also combined these
materials in a single folder (R 971) on that basis, but “External World” is
recovered and published here in its true three-page form. The speciﬁc rationale
for separating the Kantian notes from “External World” is discussed in the
selection 20 headnote.
Both selections 19 and 20 share a common paper stock with a number of
other manuscripts from the 1890 period, including “Logic and Spiritualism”
(published in W6), “My Life,” “The Non-Euclidean Geometry Made Easy,” and
“The Architecture of Theories.” This physical link provides the rationale for giving these undated selections an approximate compositional date of 1890.
Emendations
78.(title) World] E; ~.
78.5 cannot] E; can not

✧

78.19 prejudice] E; predjudice
78.24 bodies,] E; ~ ∧

Alterations
78.5 that external existence] those
external existences
78.5 cannot] do not

78.9 no knowledge.] no knowledge at
all.] k
78.10 matter of logic] logical matter
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78.11 no] not
78.16 evident”] evident that”
78.16–17 which only means] which
“we
78.17 prove.”] prove that
78.19–20 An opinion] A positi[on]
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78.23 materials] bo[dies]
78.24 being the same] being lik[e]]
being as
78.29 devoid] wi[thout]
79.1 immediately] k[now]

20. Kant’s Refutation of Idealism, c. 1890
Copy-text consists of three leaves reassembled from R 971 (ISP 5, 8–9).
All three are lightweight, white leaves of 8 in.  10 in. laid paper with vertical
chain lines at 1 in. intervals, but no watermark. Each leaf has an uneven edge
(verso left) indicating that these leaves were torn from a pad or perhaps were
cut down from larger sheets. The manuscript is unnumbered, undated, and
untitled; it is inscribed by Peirce in faded black ink on the rectos, with very few
in-line cancellations. The ﬁrst leaf has cryptic annotations in blue pencil across
the top by CP editors, as well as a CP editor’s red pencil line down the left margin of the ﬁrst paragraph. The ﬁnal leaf concludes above midpage; Peirce’s
text is followed by a lead pencil annotation by CP editors to “go to bottom of
next page.”
The last CP editorial instruction, along with the record of Peirce’s Kantian
text as presented in CP 1:36–39, documents how these pages were erroneously
subsumed within “Notes on the Question of an External World” in CP (selection 19 in the present edition). For CP, the ﬁrst leaf of selection 20 (R 971:5)
and two of Peirce’s discarded leaves (R 971:3–4) were designated as draft
material for “External World” and published (in part) as CP 1:36 and 39. The
ﬁnal two leaves of the copy-text (R 971:8–9) were appended to “External
World,” which was published as CP 1:37–38. The error was masked to some
degree by the fact that what we have of “External World” concludes at the bottom of the last page with a complete sentence, while the ﬁnal two leaves of
Peirce’s Kantian notes open with a new sentence on the same general subject.
But context clearly shows that the subject-speciﬁc notes on Kant’s refutation
of idealism form a document distinct from “Notes on the Question of the
Existence of an External World.” In fact, Kant’s name never appears in “External World.” By contrast, Peirce’s speciﬁc examination of Kant’s assertion that
“his argument beats idealism at its own game” runs through the reassembled
copy-text as well as the two discarded leaves.
Both selections 19 and 20 share a general subject as well as a common
paper stock, but neither are dated. Peirce also used this paper to compose
“Logic and Spiritualism” (published in W6), “My Life,” “The Non-Euclidean
Geometry Made Easy,” and “The Architecture of Theories.” These selections
are ﬁrmly dated by Peirce’s own dates or the secondary evidence of correspondence, and provide the rationale for attributing both of the R 971 selections to
the 1890 time frame.
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Emendations
80.(title) [Note on Kant’s Refutation
of Idealism]] E; not present
80.1–2 Critic of the Pure Reason] E;
rom.

80.23 memory”;] E; ~;”

Alterations
80.8 beats] turns the
80.16 our] of our
80.21 dismissing] not to sp[eak]

80.23–24 but an] but without an
80.25 once] intl-c
80.27 For the] The

21. Notes on Consciousness, c. 1890
Copy-text consists of one horizontally folded sheet recovered from fragments folder R 1009 (ISP 43–44). At an earlier time the sheet was ﬁled in fragments folder R 1573 (ISP 197–98). The sheet is medium-weight, 8 in.  10K in.
white, wove paper bearing the watermark “Egyptian Linen.” Peirce’s notes are
inscribed in black ink on both sides of the ﬁrst folded half-leaf, in folio fashion. The bottom of the ﬁrst recto formed by the folio fold has darkened from
air exposure. The text contains a few interlinear and marginal revisions, also in
Peirce’s hand. A second (quarto) fold appears to post-date composition, indicating that at some point the document may have been pocketed.
Analysis of the content brings out several tight conceptual connections
with ideas found in “A Guess at the Riddle” (W6, 1887–88), and in several of
the Monist metaphysical papers published in the present volume: “The Architecture of Theories,” “The Doctrine of Necessity Examined,” “The Law of
Mind,” and “Man’s Glassy Essence.” These notes provide a rare snapshot of
Peirce’s thought process; given the loose and informal character of the ten
paragraphs of this document, one may conclude that they are notes Peirce jotted down as he was brainstorming about key ideas he wanted to elaborate on in
the Monist articles. The notes, several of which are formed around questions to
himself, contain particularly striking speculations about consciousness that
sufﬁciently warrant, in spite of their brevity, their publication.
Given both the attributes of the handwriting and the connections to the
papers just mentioned, the document has been dated c. 1890. The text has been
edited sparingly, with only a few spelling mistakes corrected, to retain the hurried ﬂavor of the original.
Textual Notes
81.1 Utterly incredible] These opening words are underlined in pencil in the copy-text
manuscript, but the marking seems unrelated to Peirce’s black-ink composition of the
document; the mark appears instead to represent the notational underlining of a
reader or latter-day editor.
81.21–23 Shall . . . itself] Peirce’s marginal comment to the left of this paragraph
reads: “Work up this.” The notation is an extratextual prompt to expand the paragraph
and is not included in the text of the present edition.
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Emendations
81.(title) [Notes on Consciousness]]
E; not present
81.6 connection?] E; ~.
81.10 to] E; of

81.11 Propagated] E; Propogated
81.12 exercise] E; exercize
81.22 propagating] E; propogating
81.23 itself.] E; ~ ∧

Alterations
81.11 matter.] matter generally
81.11 disturbance] dera[ngement]
81.13 & unstable] intl-c

81.17 derangement,] disorder.
81.18 perfect order] disor[der]
81.23 in itself] its[elf]

22. Architecture of Theories. Initial Version, 1890
Copy-text consists of forty-three holograph leaves, the ﬁrst four of which
are recovered from the beginning of the printer’s copy Peirce sent to Open
Court editor Paul Carus for publication in the Monist. Since both the initial and
the ﬁnal versions share the same four starting pages (preserved in the Special
Collections of the Morris Library, Southern Illinois University), selections 22
and 23 begin identically, and branch off near the end of the fourth paragraph
(after “embrace;”). The remaining thirty-nine leaves of the initial version
come from the Harvard collection: thirty-one are recovered from folder R 956
(which also contains ten draft pages related to both versions); ﬁve from R 968
(published in CP 1); two from R 105; and one from RS 104. A fully reconstructed page sequence appears in the Chronological Catalog (1890.24). All
leaves are 8 in.  10V in. sheets of medium-weight, unwatermarked, white
laid paper with vertical chain lines 1O in. apart. The text is in Peirce’s hand,
composed in black ink on the rectos only. Light interlinear revisions (also in
his hand) appear throughout. Each subsection generally starts on a new page, as
do the four major sections on logic, mathematics, dynamics, and psychology.
Most of the leaves have some browning from light or temperature exposure, and are slightly frayed around the edges. A three-page, freestanding subsection of the mathematics module (R 956:39–41) has much less fading and
wear than the rest of the composition; leaves leading off the last logic subsection (R 956:16), the mathematics section (R 968:2), and the dynamics section
(R 956:12) all bear latter-day editorial markings and ﬁling references in red or
blue pencil along the top page margins; editor’s initials and marginal lines in
red pencil appear on several other pages. Variations in condition and the editorial markings suggest that the initial modular concept of “The Architecture of
Theories” was disassembled, perhaps in Peirce’s lifetime. But Peirce never
brought this form of the text to print, and only one subsection of the mathematics section appeared in Collected Papers (CP 1.130–132).
A partial outline of the initial version survives on a single sheet of paper,
R 956:2 (a closely related sheet, R 278:209, details a separate outline of the
ﬁnal version’s section on physics). The outline shows that Peirce’s original
design was to bring to light a number of philosophical conceptions governing
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the following succession of sciences: logic, mathematics, physics, biology,
and psychology. This is the order that Peirce substantially followed in writing
the initial version of the text, save for the fact that he apparently skipped the
discussion of biology, probably because he had already sketched it quite considerably in the outline itself. Using this outline as a guide, the editors were
able to identify and reassemble the original sequence of pages that survive (in
a disorganized state) across the four Harvard folders described above. The
reconstructed original begins with the preamble common to both versions, followed by a discussion of logic (mostly absent from the ﬁnal version), then of
mathematics (which differs signiﬁcantly from the ﬁnal version), then of
dynamics (unfortunately an incomplete three-page run), and ﬁnally of psychology. The reason this continuous sequence was not apparent in the past is
that Peirce appears to have adopted a modular method of composition, one that
made him start each section and subsection on a fresh sheet regardless of how
much room was left at the bottom of the previous leaf. Peirce’s transitional
syntax from section to section, however, conﬁrms in nearly every case the
compositional continuity that could be predicted on the basis of the outline.
Textual Notes
85.20 embrace;] Peirce’s earliest continuation of the opening four pages carries on
from this point at the top of R 957:7. The original preamble appears to end at the bottom of this page, at the close of the next full paragraph. The reconstructed modules
that follow, as well as their interior sections, are separated in the present edition by
extra line spaces to indicate the conjectural nature of the reconstruction. Peirce’s
order for the modules is established in his outline (R 956:2); he did not provide subtitles for his modules, but transitions are clearly indicated in the narrative context of
Peirce’s discussion.
86.13 §1.] The opening section number, as well as sequence numbers for the short categorical lists found throughout this ﬁrst section of the logic module, are supplied by
emendation wherever Peirce failed to do so. He included numbers with some of these
lists as he composed the text, and subsequently began to expand the numbering system with interlinear insertions. Although he did not complete this process, and even
canceled an inserted number opening the list at 87.1, the overall pattern strongly suggests that his settled intention was to number the remaining lists.
86.24 (1)] Here and at 86.24 (3), Peirce began to set off the sequential numbers in his
lists with commas instead of parentheses. His method was to overwrite the commas
with parentheses, but in these two cases his commas remained outside of the inserted
parentheses (and thus uncanceled). The emendations complete Peirce’s intended
revision at these points.
87.2 one which] In his revisions, Peirce inadvertently canceled the relative pronoun as
he inserted new text above the line. His intended reading is restored by emendation.
91.23 D] Peirce failed to italicize the mathematical variables used in this sample problem (91.22 to 92.3). They have been italicized by emendation to match his general
practice for italicizing variables in other sections of this selection.
96.35 nerve-cell] Peirce usually formed compounds for any adjectival use of “nerve”
with another noun, but in this ﬁnal section of the psychology module he left three of
four compound pairs unjoined. Here and at 96.37 (nerve-cell) and 96.38 (nerve-mat-
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ter), these pairs are hyphenated by emendation to match his usage in the closely
related discussions of physiology found in the ﬁfth chapter of “A Guess at the Riddle” (W6, selection 26) and the ﬁnal version of “The Architecture of Theories” itself
(W8, selection 23).

Emendations
84.(title) The Architecture of Theories
[Initial Version]] E; The Architecture
of Theories.
84.14 etc.,] E; etc. ∧
84.26 have] E; has
85.34 framework] E; frame work
85.39 prepossession] E; prepossion
85.41 Rudiments] E; rom.
85.41 (1690),] E; (1690) ∧
86.11 one] E; on
*86.13 §1.] E; not present
86.14 into (1)] E; ~, 1,
86.14 (2)] E; not present Also 87.1,
87.8
86.14 (3)] E; not present Also 87.1,
87.8
*86.24 (1)] E; (1),
86.24 (3)] E; (3),
86.35 singular,] E; ~ ∧
86.35 is,] E; ~ ∧
87.1 (1)] E; not present Also 87.8
*87.2 one which] E; one
87.14 concepts,—] ~ ∧ ∧
87.15 mediation,—] ~ ∧ ∧
87.17 connection] E; ~,
87.32 causa] E; caussa
three-dimensional] E; ~ ∧ ~
88.19 knows,1] E; ~1,
88.25 earth’s] E; earths
88.32 precision is] E; precision

88.33–34 be rendered probable] E;
been rendered probably
88n.1 three] E; 3 Also 90.1
89.16 smaller, discrepancies] E; ~ ∧ ~,
89.37 polyhedron] E; polyedron
90.3 does not know all] E; does not all
90.4 even that] E; even of that
✧
90.8 this gives] E; this is gives
90.27 extension] E; extinsion
✧
90.29 scheme of imaginary] E; scheme
imaginary
90.32 and] E; &
*91.23 D] rom. Also variables between
91.24 and 92.3 rom. except x 91.33
(1), (2)
91.30 [formula].] E; ~ ∧
92.10 afeDc] E; afeDc Also 92.ﬁgure
92.17 picture, or plane] E; ~ ∧ ~ ~,
92.20 point,] E; ~ ∧
92.27 is] E; in
92.28 line).] E; ~.)
92n.1 Perspective] E; rom.
92n.1 1715.] E; 1715 ∧
92n.3 is a plane.] E; is plane.
93.24 Helmholtz’s] E; Helmholz’s
93.29 on);] E; ~;)
95.16 that if] E; that
*96.35 nerve-cell] E; ~ ∧ ~ Also 96.37
96.38 nerve-matter] E; ~ ∧ ~

Alterations
84.8 has it been] is it
84.27 really sound] s[ound]
84.28 is about] has
84.28 a power] an amount
85.1 excogitate] think out
85.8 constructed] b[uilt]
85.16 attained] ob[tained]
85.22 of today, namely,] intl-c
85.24 may ﬁtly] should
85.31 categories] bef del , both

85.31–32 of Aristotle . . . Kant,] , both
of Aristotle and of Kant,
85.37 best] most approved
✧
85.39 prepossion] prepossions
85.41 at] in
86.2 at all] whatever
86.7 idea] bef del of two things
86.10 be] give
86.17 thought] a thought
86.25 subject] subject and pre[dicate]
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86.38 formed] having
86.40 into] as
87.1 either] bef del intl-c (1)
87.2 negative] privat[ive]
87.2–3 is connected with] which has
reference to
87.4 a really] an
87.10 or more] intl-c
87.10 it] bef del therefore
87.13 easily] intl-c
87.14–15 or independency, blind connection, mediation] intl-c
87.17 Blind] Con[nection]
87.19 to] bef del two
87.21 course,] bef del there are
87.26 feeling] consciousness
87.29 But . . . And] The sole] But
87.30 it] there
87.31 show from what] explain
87.39–40 the theory that] the supposition that] saying the
88.4 sets up] erect
88.5 represents] renders
88.5 to be] as s[omething]
88.10 is] bef del a
88.16 axioms . . . called)] postulates
(now wrongly called axioms)
88.24 (if there is any)] intl-c
88.24 the larger the triangle] for larger
triangle
88.26 hardly can] can hardly
88.28 is . . . values] are values
88.33 beyond the reach] incapable
88.34 indirect] intl-c
88n.1 space,] bef del which,
✧
88n.1 3] intl-c
89.3 after] upon
89.6 one] a
89.6 be] bef del self-evident or
89.8 general laws] a general law
89.16 far smaller] we[aker]
89.19 or not] intl-c
89.22 material] elem[ent]
89.22 the construction of a] building up
a
89.24 approach] make
89.29 to be upon] at
89.30 conception] aft del intl-c easy

89.31 highly] very
89.33 projections] aft del intl-c
per[spective]
89.33 surfaces] plane
89.33 view, or] view is a
89.35 would] is
89.36 other . . . sense.] other sense
than the relations of pictures.
89.37 paper-] intl-c
89.37–40 Photographs . . . turned.]
Two photographs of such a body of
three dimensions are sufﬁcient to
determine how it must look from all
other points of view.
89.38–39 taken from . . . one turn are]
from two points of view will be
90.3 Now,] Now can] If
90.7 look] f[ace]
90.8 gives a sufﬁcient] is suf[ﬁcient]
90.11 principal] intl-c
90.12 the dimensions of] real space has
90.20 accounts] explanations
90.21 account] explanation
90.21 If] bef del it tak
90.26 the scheme of] intl-c
90.28 that of] intl-c
90.29 the scheme] intl-c
90.29 that of] intl-c
90.33 what . . . signiﬁes] the signi
90.35–36 taken arbitrarily] intl-c
91.3 is the] repre[sents]
91.11 quantity] quantities
91.12 quantity] ones
91.21 doctrine.] bef del To
91.24 straight line be] line be
91.27 square of the] intl-c
92.9 or] an[d]
92.12 the line] intl-c
92.19(1) the] intl-c
92.23 geometrical] mathe[matical]]
pers[pective]
92.24 one] a
92.31 representing] represents
92.31–32 not containing the eye] intl-c
92n.2 The reader . . . informed] Will
the reader need to be told
93.4 joined] joining
93.6–7 continually] constantly
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93.17 perspective.] the perspective.
93.19 Could . . . suddenly] Suddenly
93.20 should cease] ceased
93.21 would] will
93.21 they] it
93.22 came] come
93.27 our] the
93.32 (geometrical, not physical)] intl-c
93.38 partly] intl-c
93.39 world.] bef del Along any line in
this
93.40 ﬁnite distances] distance
94.4 partly] intl-c
94.5 wholly] intl-c
94.6 be inﬁnite] never
94.12 Besides] Ano[ther]
94.15 historical] history
94.19 determining] determine
95.3 Again,] So parallel[ograms]
95.7 As] But as
95.9–10 no deﬁnitions . . . are possible which do not] no deﬁnition . . . is
possible which does not
95.11 distances] distances on a straight
line
95.13–14 tend to approximate]
appr[oximate]
95.20 Psychology] In psychology
95.20 only lately] lately
95.21–22 see, for example,] see
95.26 inﬂuence] operatio[n]
95.34 these no doubt] these
95.38 blue, cheerfulness,] blue,
96.2 state] consider
96.12–13 mind. ¶ Besides] mind.
Besides
96.19 were now also] were
96.20 state] last] sta[te]
96.20 pure] mere
96.30 quality,] quale
96.38 excitement] excitation
96.39–40 condition.] bef del ¶ Besides
feelings and sensations, we are also
aware of generalizing. This cannot
be denied, for ♦a mental [an [the]]
association is between an idea of one
general description and an idea of
another general description; and we
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certainly can be immediately aware
of the formation of an association.
To argue more mathematically,
imagine ♦little [intl-c] circles or
blots marked [drawn up] upon a
[p[aper]] paper to represent our feelings, and lines ♦connecting some of
[between] these blots to represent
our sensations. This is a perfectly
adequate system of representation,
the different places of the blots corresponding to the different quality of
the sensations. The blots must be all
alike and the lines all alike; for any
resemblance between feelings either
consists in sensation or it does not; if
it does, the lines represent those sensations of connection, and if it does
not, it falls without the purpose of
the diagram. Any intersections
[crossings] of the lines are meaningless. ♦That nothing [Nothing] would
be gained by giving the blots [dots]
different colors, or the lines different qualities, or [or by ♦placing
[giving [taking]]] the diagram three
or more dimensions, has been substantially proved by Mr. Kempe in
his Theory of Mathematical Form.
If, therefore, it can be shown that we
have ideas which such a diagram is
inadequate to representing, then we
must plainly have elements of consciousness different from feelings
and sensations.
97.2 conscious that] conscious of
97.9 primordial law] law
97.13 feeling. These] feeling, and
these
97.17–18 as the roll of] as the sound
of] as
97.19 The mental law . . . of law] The
mental law is very strongly contrasted
97.22 call] ask
97.26 makes] determi[nes]
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Line-End Hyphenation
84.13 rooﬁng-paper

93.6 cannon-ball

23. Architecture of Theories, 1890
Copy-text consists of Peirce’s thirty-seven-page holograph submission to
the Open Court Publishing Company; this fair copy manuscript was used to set
type for publication in the January 1891 issue of the Monist. The leaves are
8 in.  10 in. sheets of heavy-weight white paper. These sheets are laid but
unwatermarked, showing seven vertical chain lines at 1 in. intervals. The left
edges indicate that the leaves may have been torn from a pad. Peirce’s text is
inscribed by hand in black ink on the rectos; his occasional in-line corrections
and interlinear insertions appear in the same ink throughout the manuscript.
Excess ink from Peirce’s pen nib occasionally blotted letters during composition; the entire text is now faded. With the exception of three pages (23, 36, and
37), Peirce wrote the word count at the bottom right of each page in black ink.
A number of pages also carry Peirce’s line count (lower-left margin) and a
number indicating his count of the average words per line (lower-center margin). The rectos are numbered (1–37) in the upper-right corner by another hand
(probably by the typesetter). The pages are sturdy and in good condition; a few
are soiled and contain the ﬁngerprints of various typesetters at the Open Court.
Compositor’s stints (matching the ﬁrst set of galleys) are marked off in the
manuscript by a single horizontal line in the left margins of some pages.
Until the early 1990s, when cataloging of the Open Court Publishing Company archives at Southern Illinois University began, only two forms of “The
Architecture of Theories” were known: an unmarked galley proof, buried in
the ﬁnal unsorted boxes of Peirce’s Harvard papers (R 1600), and the published version from the Monist. In addition, earlier manuscript material related
to this piece had been identiﬁed and gathered in R 956. With some exceptions,
the Harvard manuscript material differs radically from the later forms, and was
clearly not printer’s copy for the article.
In 1994, the missing printer’s copy, Peirce’s thirty-seven-page submitted
manuscript (MS), was found in the Open Court papers, along with four typeset
forms of “The Architecture of Theories”—two sequential sets of galleys, and
two sequential but incomplete sets of page proofs. Collation reveals that the
ﬁrst galleys (G1) were corrected by an Open Court editor (probably Paul
Carus). The second galleys (G2) were corrected by Peirce and sent back to
Carus. A third set of galleys survives in the form of the unmarked Harvard
proofs (G3), and these were apparently retained by Peirce. The Open Court
page proofs (PP) contain no variations of content.
The Harvard manuscript material (R 956) is preliminary in form and content. The Open Court archive discovery revealed that the two versions share
the same four-leaf opening preamble—Peirce brought these pages forward
when he began the ﬁnal published version. But for the most part, the earlier
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version differs signiﬁcantly in both content and approach, and appears in this
volume as selection 22. In addition, R 956:43–47, which may represent a very
preliminary form of “The Architecture of Theories,” is included in this volume
as selection 5.
Peirce’s submitted manuscript, which represents the most mature form
over which he exercised authorial control, serves as copy-text for the present
edition. Editorial corrections in G1 that eliminate unacceptable errors in spelling, grammar, or content, as well as all revisions and corrections by Peirce in
G2, are emended into the copy-text. House styling and spellings imposed by
Open Court editors are rejected. Signiﬁcant compositorial errors and editorial
impositions introduced in the galleys appear in the Rejected Substantives list
for this selection.
Correspondence between Peirce and Monist editor Paul Carus indicates
that the completed manuscript arrived at the Open Court in early September
1890. Peirce posted the manuscript immediately upon completion, and his 30
August 1890 cover letter provides the date for this selection.
Textual Notes
101.35 cause;] The semicolon is a styling imposed by editorial mark-up in G1. Peirce
initially restored his original comma in G2, but subsequently struck out his comma in
G2 and reinstated the editorial semicolon as he standardized the punctuation throughout his four-point rebuttal to Spencer.
102.11 second,] Peirce added three lines to his description of the ﬁrst factor in Darwinian evolution, and then apparently considered offsetting his description of the second
factor as a new sentence. He overwrote the small “s” of “second” with a capital, but
then failed to break his two-part list of factors into two distinct sentences. G1 and all
subsequent forms restore the lowercase “s” without intervention by Peirce; in the
absence of enough evidence to follow through on this possible revision, the G1 reading is emended into the copy-text.
107.27 notions,] Peirce failed to fully delete the phrase “as we have seen” when he used
the “a” in “as” to start his interlinear revision, “according to ordinary notions”; neither Peirce nor his editors caught the incomplete revision in galley or proof stages,
and the conﬂated passage was inadvertently published in the Monist. The present edition deletes the rest of the original phrase to complete Peirce’s intended revision at
this point.
108.23 a Cycni] Peirce’s preferred spelling for a Cygni (the ﬁrst magnitude star
Arided, or Deneb) follows the proper Latin form a Cycni. The G1 compositor’s error
“a Cycin” was corrected by Peirce to restore his original spelling, thus conﬁrming his
intent; it is retained in the present edition.
108.31 only two come] The Open Court compositor recorded this phrase as “only two
would come” in the ﬁrst set of galleys. This intrusion in Peirce’s text was not caught
by the Open Court editors in the ﬁrst galleys, nor did Peirce catch the error as he corrected the second set of galleys. The insertion creates an error in tense and appears to
be a partial doubling of “would be,” which occurs later in the same manuscript line.
For these reasons, Peirce’s original rendering of the phrase is retained.
108.36–37 angles . . . than 180 ] Peirce’s original MS reading (sides) is nonsensical;
the angles, not the sides, of a triangle equal 180 degrees by axiomatic convention.
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The G1 compositor initially set the correct reading, but this was almost certainly an
accidental transposition from a similar reading four lines later in the MS
(angles . . . precisely 180 ). The copy editor restored Peirce’s original erroneous
reading in the margin before releasing G1. However, in correcting the text prior to
pulling G2, the compositor made yet another transposition error, replacing “angles”
with “sides” in the second reading rather than the ﬁrst. These two errors inadvertently
corrected Peirce’s original error in G2, which provides a source (if not a true authority) for emendation.
108.39–40 angles . . . precisely 180 ] The successive compositorial errors described in
the previous textual note resulted in a substantive error (“sides” for the original
“angles”) at this point in G2. Neither Peirce nor his editors caught the corruption, and
the article went to press with the G2 error. The present edition retains Peirce’s original reading and relegates the corruption to the Rejected Substantives list.

Emendations
98.(title) The . . .Theories] E; The Architecture of Theories. MS; THE ARCHITECTURE OF THEORIES. G1
98.14 etc.,] G1; etc. ∧ Also 100.37
98.26 have] E; has
99.31 But let] G2; But ﬁrst let
99.34 surprised] G1; surprized
100.32 pressure,] E; ~ ∧
100.36–37 propagation] G1; propogation
101.10 fulﬁll] E; fulﬁl
*101.35 cause;] G2; ~,
101.39 homogeneity;] G2; ~,
102.9 sporting,”] G1; ~”,
*102.11 second] G1; Second
102.27–28 reproduction] G2; heredity
102.37 unmodiﬁed] G1; umodiﬁed
103.13–14 affect organs at once
enfeebled and stimulated] G2; affect
enfeebled and stimulated organs
104.2 would be a shock,] G2; would be
105.3 nerve-cell] G1; nerve ∧ cell Also
105.5
105.25–26 hylopathy] G2; hylozoism
105.39 that it should] G1; that should

106.2 i.e.,] G1; i.e. ∧
106.17 afeDc] E; afeDc Also 106.ﬁgure
106.27 further] G1; futher
✧
* 107.27 notions, is] E; notions, we
have seen is
107.39 the past] G2; the inﬁnitely distant past
108.25 242] E; 422
108.35  0@05] G2;  0@5
*108.36 angles] G2; sides
108.40 is] E; are
109.8 now that the] G2; now the
109.17 which] G2; that
109.33 Third] G1; third
109.36 First] PP; ﬁrst
110.5 to be built] G1; to built
110.20 symmetrical] G2; symmetical
MS, symonetical G1
110.23–24 it,—the
characters . . . electricity, etc.] G2; it.
110.25 more things which new observations] G2; more which future
observation

Rejected Substantives
103n.1–2 not that feeling] MS; not
feeling G1
105.18 prevent] MS; present G1
107.11 places of] MS; places and G1
107.37 inﬁnitely distant past] MS;

inﬁnitely past G1
108.31 only two come] MS; only two
would come G1–G3
*108.39 three angles] MS; three sides
G2
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Alterations
98.8 has it been] is it
98.27 really sound] s[ound]
98.28 is about] has
98.28 a power] an amount
98.30 excogitate] think out
99.6 constructed] b[uilt]
99.14 attained] ob[tained]
99.29 We] aft del As for
99.31 let us revert] let us go
99.38–39 its own inertia] itself
99.40–100.1 A system of straight lines
has intersections precisely corresponding to those of a system of like
parabolas similarly placed, or to
those of any] A system of straight
lines, just as a system of like parabolas similarly placed do, or as any
100.11 blindfold for] for
100.12 as one to inﬁnity.] reduced to
zero.
100.14 the mind] mind
100.15 our minds] the m[ind]
100.16 up by] by those of
100.18–19 given to mechanics in the
XVIIth century] then given to
mechanics
100.22 imparted a new impetus to this
tendency.] gave new deﬁniteness to
this hypothesis.
100.22–23 The old notion that] That
100.23 of corpuscles] of the corpuscles
100.23 was now] aft del was an old
notion, and this
100.24 chief] fundamen[tal]
100.26–27 vessel, which] vessel. This
100.28 gases, Avogadro’s] gases was
explai[ned]
100.29–30 shown to be consequences
of] explained by
100.32 require] bef del some
100.32 little] no
100.35–36 showed the excursions of
the particles] show that the vibrations
100.38 Thus, the] The
100.39 speculation] hypothesis

101.2–3 trillions only one of which
can be true,] trillions,
101.4 subject] theory
101.9 To ﬁnd out much more about] I
do not see how much more can be
♦found out about [ascertained in ]
101.9–10 we must search out a] until
we can have some
101.13 questions as this:] questions,
101.13 with reasonable prospect] reasonably
101.14 wasting] l[osing]
101.17 standing] intl-c
101.22 that] aft del to be the thing
101.25 results of] due to
101.29 it] the law
101.31 to exist owing] due
101.34 four] three
101.37–38 ought more than anything
else] is just what ought
✧
102.11 Second,] second, to
102.11 breeds or races that are] forms
which were
102.12 This Darwinian principle is]
This is a principle
102.17 everything] anything
102.17–18 those limits] that limit
102.19 them.] those limits.
102.19 to bet at an even] at any
102.20 since one after another will get]
owing to more and getting
102.22 formula of possible] principle of
102.24 development] evolution
102.25 long series] ser[ies]
102.30 for which individuals strive,]
beneﬁcial to individuals or ♦rather
[intl-c] the object
102.35 effort.] striving
102.37 umodiﬁed] unchanged,
102.38 scarcely modiﬁed] at best
scarcely modiﬁed] almost unmodiﬁed] almost unchanged,
102n.1 mortality would] death would be
103.4 phenomena] thes[e]
103.7 evolution] evolutions
103.16 it] it is
103.33 whenever] wherever], and in
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103.33 whole] feeling
103.37 Suppose I had] Suppose that,
h[ad]
103n.1 that] intl-c
104.4 or sentiment] intl-c
104.7 exist] b[e]
104.8 to which it relates.] which it
con[nects]
104.9 a relation] the relation
104.10 them of] them,
104.10 sensation] sense
104.14 this sense] this second, external
sense
104.17–18 sense of connection]
conne[ction]
104.18 feelings,] feelings;
104.20 1,] I,
104.22–23 or disturbances of feeling]
intl-c
104.34 disturbance] new disturbance
104.35 consciousness] sense of
105.2 conceptions.] ideas.
105.5 from] the
105.7–8 which are molecular changes]
intl-c
105.14 take] be
105.19 feeling] se[nsation]
105.25 defenders] a defender
105.27 and] or
106.14 consisting geometrically of]
being in effect
106.14 intersections] intersection
106.16 generalized] more generalized
106.17 let] and let
106.18 geometers] ma[thematicians]
106.18 rays] l[ines]
106.37 a point moves] a point passes]
we pass
106.39 toward f.] to f
107.1 joins] has
107.2 parts of lines] parts of a line]
parts
107.3 This is] This is genera
107.4 There is] There are a
107.13 such a scale of] these
107.13 it] they
107.15 single distinct] dis[tinct]
107.19 any] a

107.19–20 of one kind] of the same
kind
107.25 from] toward
107.27 A line,] As an example of a linear
107.27 according to ordinary notions,]
as
107.28 A] So a
107.29 going with inﬁnite velocity
from Chicago to New York] from
Chicago to New York going with
inﬁnite velocity
107.33 real] intl-c
107.35 it proceeds] when it never
107.36 which] but
108.1 The] When the
108.1 applied] is applied
108.11 (like the surface of a sphere)]
intl-c
108.17 we know not.] we do not know.
108.23 of magnitude 1K] of the 1K
108.28 to see, as] to see stars
108.33 the publication] other
108.34 feel] be
108.36 surely] intl-c
108.37(2) that] 180°
108.38 nobody ever] they never
108.41 know not] have no[t]
108.42 them] that
108.42 expressions] natural in
✧
109.17 a darkling glimmer of a conception that] some glimmer of a truth
109.20 Logic] logic
109.26 or existing] intl-c
109.28 the conception] or
109.31 leading to] an origin
109.34–35 philosophy in] philosophy,
and the conc[eption]
109.36 (though of course involving the
idea of ﬁrst)] intl-c
109.37 the other] seco[nd]
109.39 has] is
110.2–3 tendency to take habits] taking of habit
110.4 materials] ideas
110.8 metaphysics] philosophy
110.6 tendency to] law of
110.19 survives] remain[s]
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Line-End Hyphenation
98.13 rooﬁng-paper
104.27 non-essentials

105.7 nerve-matter

24. Doctrine of Necessity Examined, 1891
Copy-text consists of Peirce’s forty-three-page holograph submission to
the Open Court publishing company; this fair copy manuscript was used to set
type for publication in the April 1892 issue of the Monist. The leaves are
7T in.  9M in. sheets of wove, unwatermarked, heavy-weight, white paper.
Peirce’s text is inscribed by hand in black ink on the rectos. His occasional inline corrections and interlinear insertions appear in the same ink throughout
the manuscript; layering suggests that Peirce made more than one revising
pass through the manuscript prior to submission. Peirce wrote the word count
at the bottom left of each page in lead pencil; to calculate the word count for
each page, he made a short straight stroke below and just after each tenth word
and two strokes after each hundredth word. The rectos are numbered (1–43) in
the top right corner by Peirce and offset from the text by a short diagonal pen
stroke. The pages are sturdy and in good condition, but many contain the ﬁngerprints of various typesetters at the Open Court. Compositor’s stints (matching the ﬁrst set of galleys) are marked off in the manuscript by a single
horizontal blue line across some pages.
Until the early 1990s, when cataloging of the Open Court Publishing Company archives at Southern Illinois University began, only the published version
of “The Doctrine of Necessity Examined” was known. Peirce’s Harvard
papers were known to contain an offprint corrected by Peirce (R 1600), as well
as three fragment sheets from the midpoint of his early drafts: R 959: 2 (formerly leaf 272 of fragment folder R 278) is a draft of R 958:209; leaf 209 and
a third leaf (R 890:6) differ signiﬁcantly from the submitted text, but are too
fragmentary to permit any speculation about the initial stages of composition
of the article.
In 1994, the missing printer’s copy (Peirce’s forty-three-page submitted
manuscript) was found in the Open Court papers, along with three typeset
forms: ﬁrst galleys (G1) corrected and annotated by Open Court editor Paul
Carus (lacking only the ﬁfth of six sheets), complete second galleys (G2) corrected by Peirce, and a nearly complete set of page proofs (PP). The page
proofs follow the ﬁnal pagination of the publication (321–337), but lack pages
330, 334, and 336. Collation reveals that the Open Court compositors misread
a number of Peirce’s counting marks for commas. Carus made a number of
corrections to compositorial errors in G1, but also made detailed marginal and
verso notes to himself in preparation for a brief companion note, “Mr. Charles
S. Peirce on Necessity,” that he would publish in the same issue of the Monist
(p. 442). These notes also represent Carus’s initial preparation for two extensive replies to Peirce in subsequent issues.
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Neither Carus nor Peirce caught the compositorial misreadings of Peirce’s
counting marks as commas; in prooﬁng G2, Peirce concentrated on a few substantive revisions and the addition of a footnote. He appears to have looked at
the punctuation of G2 only with an eye toward improving clarity; his lone
punctuation revision (an em-dash replacing one of his own commas at 125.13)
allowed readers to more clearly distinguish between the laws of nature and the
kinds of relationships that he perceived as existing in common between the
laws of nature. Carus made several editorial impositions and further marginal
study notes in the page proofs, and Peirce himself made one ﬁnal correction in
his own offprint of the published article.
Peirce’s submitted manuscript, which represents his unmediated authorial
hand, serves as copy-text for the present edition. Editorial corrections in G1
that eliminate Peirce’s clear errors in spelling, grammar, or content, as well as
all revisions and corrections by Peirce in G2, are emended into the copy-text.
House styling and spellings imposed by Open Court editors are rejected,
including their styling of his numbered outline points within the text. The
numerous ‘ghost’ commas mistakenly entered by compositors in G1 are
rejected throughout. All such nonauthorial post-copy-text accidentals have
been collated, but are not listed in the volume Apparatus. Substantive compositorial errors and editorial impositions introduced in the galleys and page
proofs appear in the Rejected Substantives list for this selection.
Correspondence between Peirce and Monist editor Paul Carus indicates
that the completed manuscript arrived at the Open Court in early November
1891. More than a year had elapsed since his ﬁrst submission to the Monist,
which appeared in January 1891 as his well received essay, “The Architecture
of Theories.” In his 5 November 1891 cover letter for the new essay, Peirce
communicated his own sense of excitement to Carus: “I consider it the strongest piece of argumentation I have ever done.” Carus paid Peirce $160 for the
6400-word piece, and found it brilliant in spite of his own contrapuntal views
on the subject. On 6 April 1892, Carus outlined his plans for two dissenting
rejoinders: “I can not help admiring the vigor of your thought and my appreciation should count the higher the more I disagree from your views.” These
rejoinders appeared in the July and October 1892 issues of the Monist, which
also included Peirce’s third and fourth essays in his series (selections 27 and 29).
Textual Notes
115.11 say,] The comma emended here completes the parenthetical phrase in a way
consistent with Peirce’s general usage, and also makes it clear that the next word
(postulates) is a verb rather than a noun.
120.34 coördinates] Here and at 120.41, Peirce’s omission of the umlaut is emended
into the copy-text to reﬂect his general preference for that mark (rather than the
hyphen) to indicate hiatus in pronunciation of this word and its derivatives.
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Emendations
111.(title) The . . . Examined] E; THE
DOCTRINE OF NECESSITY
EXAMINED.
111.1 the Monist] E; the Monist MS;
The Monist G1
111.13 u}lh~).”] G1; ~.)”
111.26 Physics,] E; rom. MS; “Physics,” G1
112.29–30 indefensible).] G2; ~.) MS;
indispensable). G1
112.34 as well as] G2; and
113.19 were] G2; are
113.29 by-gone] G1; bye-gone
113.36 procedure] G1; proceedure
114.6 itself. Our] P 474 offprint;
itself, our
114.28 it] G1; its
114.38 ¶ For] G2; ∧ ~
114.38 postulate? It] G2; ~? ¶ ~
*115.11 say,] E; ~ ∧

115.27 exclusively] G2; only
117.33–34 think some of it probably]
G2; probably think some of it
117n.1–2 Continuous . . . discussion.]
G2; not present
118.34–35 Examination of Hamilton]
E; rom.
119.21 Century Dictionary] E; rom.
*120.34 coördinates] E; coordinates
MS; co-ordinates G1 Also 120.41
122.19(1) be] G2; is
122.32 multitudinous] E; mulitudinous
122.42 how he would] G2; how would
MS, G1 not located
124.1 self-intelligible] G2; selﬁntelligible MS, G1 not located
124.39 develops] G1; developes
125.13 nature— ] G2; ~,
125.39 gained.] E; gained.
¶ C. S. PEIRCE

Rejected Substantives
112.9 was] MS; had been PP
112.21 all] MS; om. G1
112.29–30 indefensible] MS; indispensible G1
116.29 defended] MS; depended G1

119.23 could] MS; would G1
123.24 quantities] MS; not located G1,
qualities G2
124.30 baldly] MS; boldly G1 Also
124.35

Alterations
111.7 single] intl-c
111.14 possibly] intl-c
111.19 doctrine] doctrine,
111.21 thereby] therein
111.27 or] bef del efﬁcient
112.5 for example,] intl-c
112.9 swallow.] accept.
112.10 by] their
112.15 drawn mild.] drawn mild.] to
be of an easy kind.
112.18 Nevertheless] But still
112.20 But meantime there] Meantime,
however
112.21 blunders,] bef del namely,
112.23 doctrines;] ideas.
112.23 was evolved] arose
112.23(2) and] bef del the
112.24 became] was

112.27 in question] intl-c
112.29 future] a future
113.7 be] is
113.8–9 for yielding it any credence.]
for yielding it the slightest credence.]
for any credence.
113.9 as if a man] like a man who
113.12 assumptions of] the assumptions that
113.16 can] aft del principle
113.20 proposition] doctrine
113.26–27 this proposition . . .
postulated.] it is from being true that
this proposition is so postulated.
✧
113.29 bye-gone and] totally
113.34–35 they conclude] the conclusion asserts
114.9 acceptation of the term] sense
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114.13 indeed,] added
114.14 from] for
114.15 cause or causelessness] reason
114.19 assigned] deﬁnite
114.20 but] bef del we
114.20 if] bef del we go
114.21 of whatever nature, as fast] intl-c
114.23 will] with
114.26–27 in a manner to deprive the
ratio sought of all] so that the ratio
sought really has no] so that there is
114.30 ﬁnd that out, and] ﬁnd out,
114.30 variations] behavi[or]
114.32 them] intl-c
114.23 have] has
114.34 such] ul[timate]
115.2 we] it
115.3 never would] is never to
115.10 then] that
✧
115.11 that is to say postulates] (and
that is,
115.11–12 the numbers . . . drawn]
times of drawing of any two
115.13 for] for, ﬁrst
115.15 is] bef del nothing but
115.16 that] which
115.18 under] to
115.20 will] intl-c
115.24 induction] the induction
115.26 at bottom the same] identical
115.28 ratio] bef del of
115.37 ever employed] used
116.1 of] who to
116.3–4 objection worth mention]
intelligible objection
116.11 of grains of quality A] intl-c
116.14 the calculation given] this
116.23 how] whether
116.25 my present] our
116.26 I do not think a man] ♦When
[My experience has been that when]
I have had the good fortune to meet
one of those singular minds
116.29 universal] necess[ity]
116.34 continuous] intl-c
117.3 magnitudes] errors
117.5(2) that] this
117.13 for] at

117.20 ﬁfty] ten
117.33 some] bef del trac[e]
117.38 the element of chance or] intl-c
118.4 universal, or not.] universal.
118.11 such errors] these
118.11–13 Trace . . . chance.] added
118.11–13 their causes] them
118.16 pass unobserved] be
over[looked]
118.21 there] they
118.24 very] precise
118.25 phenomena] effects
118.27 manner.] way.
118.36 reason; so] reason. So
118.41 passionate,] predjudiced,
119.1 inconceivable] indisputable
119.1 on] intl-c
119.4 understanding] mind
119.5 a vigorous mind is] reasoning
minds are
119.9 There is some reason in this.]
This argument is not without foundation.
119.14 genetic products] products of
growth
119.21 six.] six, two having been struck
out by the editorial management.
119.21 talk like this] use this phrase,
119.22–23 mean that . . . be shown]
use the word: if they do, it ♦could
[would] easily be shown
119.24–25 the inconceivability . . .
which] it
119.27 disclose] open up
119.32–33 the supposition of] intl-c
119.37(1) not] bef del directly and
120.1 While you would] While if you
were to
120.2 remarks] dicta] remarks
120.7 and speciﬁcalness] added
120.8 attributable] due
120.12 speciﬁcalness,] intl-c
120.13 a case] an in[stance]
120.22 act just the same when] still act
w[hen]
120.23 cannot be] is not
120.35 of numbers,] intl-c
120.37 to be sure] it is true
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120.39 which] bef del they
122.1 doubtless] intl-c
122.8(2) the] and
122.13–14 the successions] the development
122.15 astronomer] astronomy
122.21 From these] These] From these
122.21 ubiquitous] omniprese[nt]]
universal
122.21–22 we may fairly infer] it
seems to warrant the inference
122.24 mechanical] intl-c
122.29 inﬁnite] the extremest
122.29 I] bef del thus
122.31 and new] , new,
122.32–34 the . . . variety] all the
divers variety
122.35 else] intl-c
122.40 is] fro[m]
123.2 no account is] there is no account
123.10 without] with
123.11 a personally experienced] an
123.12 cogitation] think[ing]
123.12 But] But it is different
123.14 it] that
123.18 logically] intl-c
123.20 if as . . . it] when it
123.24–25 reality . . . time] realities are
quantities of space, time, and mass
123.27 but] only
123.29 immutable forces] force
123.32 the states] all] the s
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123.32 all] intl-c
124.17 If] Suppose that
124.22 never can] can never
124.24 abruptly] bang
124.33 regularities.] laws.
124.34 unaccounted] unexplained
124.36 it is true,] intl-c
124.37 at any rate] intl-c
125.3 Secondly,] But
125.5 In reply,] aft del In reply, I point
to the phenomena of growth, of ♦the
[divers] variety of the universe, of
the regularity of the universe, and
125.7 though it] intl-c
125.7 perhaps,] bef del but which
125.8 all] ins
125.8 Then] In the second place
125.11 the necessitarian] my [opponent]
125.12 which] with
125.14 appeal] are
125.21 Pushed] If it be pushed
125.21 belief] the belief
125.25 does not antedate all time] has
been introduced in time, and
125.26 nowhere positively] not
125.26 to act] anywhere
125.32 universal] intl-c
125.33 whoever] anybody who
125.37 when . . . has] such a doubt,
having once
125.38 him,] bef del is gained.

Line-End Hyphenation
113.19 free-will
116.24 sample-character

119.19 commonplace
119.25 non-existent

25–27. The Law of Mind, 1892 (General Headnote)
The publication of “The Doctrine of Necessity Examined” in the 1 April
1892 issue of the Monist signaled the beginning of an intense phase of work on
Peirce’s Monist project—work that would result in what many consider to be
the two most signiﬁcant essays in this series, “The Law of Mind” and “Man’s
Glassy Essence.” On 3 April Peirce sent Carus a card requesting six copies of
“Doctrine” and announced that he would soon be sending him another article.
On the back of the card Carus directed his staff to send twelve copies to Peirce
at no charge. On 6 April he sent Peirce an enthusiastic reply:
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My dear sir: Your article will be welcome! Indeed I shall be exceedingly glad to have another article of your pen. I can not help admiring the vigor of your thought and my appreciation should
count the higher the more I disagree from your views. I have just ﬁnished an article in reply to your
onslought [sic] on the doctrine of necessity and shall send you advance proofs as soon as I can.
Another article on the same subject will follow in the Fall number.

From that point on, it would take Peirce seven weeks to write and ﬁnish the
promised article, seven weeks marred with interruptions of various kinds,
including what Peirce himself regarded as a mystical experience. A number of
false starts and inchoate texts survive among the manuscripts, many very
short; as a group, they indicate that Peirce, in tackling a vast and complex
topic, struggled hard to select and give shape to the many secondary themes he
wanted to address. None of these short texts are dated, but it can be surmised
that they were for the most part composed between mid-April and mid-May;
correspondence, and a dated notebook that developed out of these materials,
indicate that Peirce did not actually start working on “The Law of Mind” in
earnest before the ﬁrst week of May, and that most of the activity took place in
the second and third weeks of that month. Nearly all of the short texts bear the
title “The Law of Mind,” a title Peirce settled on immediately.
What appears to be the earliest start consists of two sheets (R 961B: 24–25)
presenting an all too brief consideration of the law of energy conservation in
connection to time reversibility. It is written on a paper different from the rest,
in a hand somewhat distinct from Peirce’s norm for this period. A second text
that appears to be Peirce’s ﬁrst sustained attempt to write a lengthy paper constitutes, with the appended title [Early Try], the ﬁrst of the three “Law of
Mind” selections published in this volume. Only the ﬁrst twelve unnumbered
pages of this document survive (R 961A:54–63, 48–49); they address a number of key ideas that were condensed and reorganized in the ﬁnal version,
including that of the ﬂow of time and its connection to both the association of
ideas and the distinction between physical and psychical laws. This was a difﬁcult but essential theme, and it is apparent from Peirce’s speculative discussion
that he felt compelled to concentrate upon it more thoroughly before proceeding with the paper.
Such a process would explain the existence of a series of ﬁve subsequent
documents, all written on ruled paper carrying a blind stamp of the “Aetna Life
Insurance Company” in the top left corner, in which Peirce grapples with that
theme almost exclusively. They are all titled “The Law of Mind,” as though
Peirce thought the question so signiﬁcant that it deserved to be treated head-on
without preamble. The ﬁrst two of these texts (R 961B:9–10 and 11–12), each
a page and a few lines long, open a discussion of the consciousness of time
such as that contained in the feeling of an instant and the sensation of the
advent of a new feeling. These two starts preview considerations that Peirce
would revisit as he wrote the ﬁnal published paper’s subsection on “Continuity
of Ideas.” The last three texts (R 961B:2–5; R 961B:6–7, R 35:5, R 961B:23;
and R 961B:8, R 35:2–3, R 961B:16–21), which share the same opening sentence “Events seem to ﬂow in time,” no longer discuss consciousness but pro-
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ceed more formally with an analysis of time as a process somewhat
indeterminate in its relations, and set out to deﬁne four properties of the time
relations of instants. Peirce’s analysis includes a presentation of the Fermatian
inference and its inapplicability to continuously inﬁnite multitudes. This presentation culminates, in the last and most developed of the three texts, with the
claim that time is a hyperbolic continuum. In view of the fact that this crucial
argument is not found in the Monist paper, but only evoked in the latter’s subsections “Inﬁnity and Continuity, in General” and “Analysis of Time,” it is
published in this volume (as selection 26) with the appended subtitle [Excursus on the Idea of Time].
These ﬁrst two stages of work on “The Law of Mind” produced at least two
related texts that are not in the direct line of transmission. The earlier of these
two, a three-page sequence on the Aetna-stamped paper common to this phase
of work, bears the title “Contrast between the Laws of Matter and of Mind, in
relation to time” (R 961B:13–15). It appears to develop another key idea
found at the end of the “Early Try,” having to do with the difference between
the physical and psychical laws and the possibility of accounting for any
action of mind upon matter. Peirce begins by describing the three principles of
the parallelogram of forces, of the conservation of energy, and of action and
reaction, and then makes the point that there is no proof that the actions of living organisms do not violate the laws of mechanics. Another manuscript also
closely connected to, but fully superseded by, the ﬁnal Monist version’s subsection “Inﬁnity and Continuity, in General” must here be mentioned: it is
titled “The Conception of Continuity” (R 819:2–6, published in NEM 4:77–
78), and it has been dated April–May 1892 in view of that connection.
All of these documents show that Peirce was busy preparing some of the
secondary themes of his ﬁnal paper, but the latter had yet to emerge in full
form. When it did, this phase of concentrated effort would form the basis for
another Monist article as well. On 8 May 1892, Peirce wrote promisingly to
Carus that “My next two articles for the Monist, upon which I am now
engaged, are to be, I think the most valuable things I have done.” Two days
later, on 10 May, Peirce opened a notebook and began jotting down “Notes for
Paper on the Law of Mind” (R 961A:2–15), which were subsequently followed in the second half of the notebook by another set of notes entitled “Second Paper” (selection 28). Peirce was boiling with ideas, both for “The Law of
Mind” and for what was to become “Man’s Glassy Essence,” and the notebook
shows clearly that he was trying hard to articulate the ideas to be set forth in
the two papers. But he had not yet reached a clear view of how he ought to distribute these ideas between the two evolving essays. On 14 May, Peirce wrote
to Francis C. Russell at the Monist ofﬁce: “I have two connected articles for
the Monist well under way, and the ﬁrst will be sent on in a very few days. I
hope it will be inserted in the July number.” The next day he again let Carus
know, “My parturition of the next two articles for Monist on the nature of mind
is not yet complete & I have been suffering torments with it.”
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Two sources of pressure were weighing on his mind: the fast approaching
deadline for sending the ﬁnished paper to Carus, and the commitment to give a
talk in late May to the Harvard Graduate Philosophical Club. The 17 April
invitation, penned by a Harvard graduate student named Justus Pearl Shefﬁeld,
provided an excellent opportunity to try out the new essay:
We have all been very anxious to hear you, on any topic that you might be pleased to select: all the
more anxious in that your paper would in all likelihood be to Harvard men “the other side.” We
have already some familiarity with your general position from the papers, unfortunately too few,
that you have contributed to the magazines, and from the reminiscences of former days told us by
Mr. Francis Peabody, Mr. Wm James, and Mr. John Fiske. (RL 403:2–4)

Peirce was glad to accept the invitation, and he traveled to Cambridge on
18 May. It was on Saturday, 21 May, that he addressed the Club and gave them
a reading of a nearly ﬁnished version of “The Law of Mind.” Apart from Shefﬁeld and other students, the audience counted Peirce’s brother Jem, Josiah
Royce, Francis E. Abbot, Dickinson S. Miller, and Charles Montague
Bakewell. Abbot wrote in his diary, “Headache all day. In P.M. a Mr. Miller
came to invite me to meet Charles S. Peirce tonight at 739 Camb. St. Peirce
was met by some 20 graduates and friends including his brother, Prof. J. M.
Peirce. He read an able paper on ‘Syechism,’ [sic] his new system of philosophy.” Bakewell reported the next day, in a letter to George H. Howison, that he
had “Heard Mr. Chas. Peirce read a paper last evening on ‘Continuity, the Law
of Mind, or Cynicism’ [sic]. It was a wonderfully able, clear and interesting
paper, though inconclusive. I wish I had time to tell you some interesting bits
from this meeting.” William James was unable to attend and expressed his
regrets a few days later:
Dear Charles,—
It has been a great chagrin to me to have you here all this time without meeting or hearing you. I
especially wanted to hear you on “Continuity,” and I hear of a godlike talk at Royce’s. But “Continuity” will appear in the Monist. Talks can never come again!! “Was man von der Minute ausgeschlagen, gibt keine Ewigkeit zurück.” [“That which is excluded from the moment, no eternity
will restore.” (Friedrich Schiller)] . . . Ever fondly thine, W.J.

It is clear that Peirce’s talk made a great impression, as Peirce acknowledged in the cover letter that accompanied his manuscript sent to Carus: “I
went on to Cambridge by invitation of the philosophical club there to read the
article I send. It created much interest, as well as I could judge.” Six years later,
at the beginning of the eighth Cambridge lecture, entitled “The Logic of Continuity,” Peirce reminisced on the occasion (R 948:4):
And I maintain that the only thoroughly satisfactory deﬁnition [of continuity] is that which I have
been gradually working out, and of which I presented a ﬁrst ébauche when I had the honor of reading a paper here in Cambridge in 1892, and of the ﬁnal form of which I have given you sufﬁcient
hints in these lectures.

It is likely that it was during his short stay in Cambridge, from 18 to 23
May, that Peirce ﬁnished rewriting “The Law of Mind.” He presented the bulk
of the argument in his talk and must have then spent the next two days readying it and polishing it before sending it to Carus. Apparently just before leav-
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ing New York, Peirce had received a letter (no longer extant) from Carus
urging him to send his manuscript without delay, otherwise the article might
not appear in the July issue of the journal; Carus also explained that he was
busy writing two replies to “The Doctrine of Necessity Examined,” the ﬁrst
one to appear in the July number. Feeling pressured, Peirce was incensed that
Carus would even think of publishing the July issue without the article, and he
replied angrily around 20 May. That letter has not survived, but Carus wrote
back a very long response on 23 May, from which we can deduce that Peirce
claimed, ﬁrst, that his understanding was that he “was to be allowed to go right
on in successive numbers, and state my philosophy,” that in publishing so soon
his reply to Peirce’s anti-necessitarianism Carus was “goose enough in risking
to run foul of me before discovering what my position is,” and that “few philosophers, if any, have gone to their task as well equipped as I, in the study of
other systems and of various branches of science.” On 23 May, Carus telegraphed to Peirce in New York: “Send manuscript at once. Intend to print next
week. Letter follows.” Peirce, who was still in Cambridge but about to board
the train back to New York, sent a night telegram to Carus in La Salle: “Manuscript will be mailed tomorrow.”
Carus had been shocked by Peirce’s intemperate letter, and in his long letter
of 23 May he took pains to explain why it was so important that the manuscript
be sent out immediately:
I shall do my best to let your article appear in the July number of the MONIST.
You might have known that I am willing to do whatever I can for you, and that I wish to bring
your ideas before the public as effectually as possible. So, for instance, I could have had my reply
to your ﬁrst article ready to let it appear in the same number with your article, but I thought it
would cause a greater stir if I kept back with it. Being disposed toward you as I am, I was surprised
to receive a letter from you which I do not know whether I shall take it as an insult or an unwarranted outbreak of temper. If you are displeased with somebody, don’t you think that the other
party has a right to be heard before you use angry words?
I am willing to publish articles of yours, and am glad to receive contributions as often as possible. But I must have the MSS in time. The MONIST of July 1st has to appear on that date in London, England. Therefore we must have ﬁnished printing June 10th. Binding takes several days, for
the sheets must dry.
[By] June 14th they ought to be on the ocean, so as to arrive a few days before the ﬁrst of July,
in order to leave the dealers time enough for distribution. One number consists of ten forms, and
every one takes about one day to print. There is always some delay somewhere either with the
binder or the printer, and I have learned to take this delay into account. So we must begin press
work about the 26th of May.

Carus continued his letter with responses to Peirce’s other complaints and
closed in a conciliatory manner: “Please wire me at once whether at all in the
next days, and when, I can expect your MS. I shall try to wait with the make-up
of the July number until I hear from you; but you must not let me wait long.”
Back in New York on 24 May, Peirce sent the ﬁnished manuscript at once. In
his cover letter he acknowledged receiving Carus’s telegram, but not the letter
yet. “I enclose one of the two articles on Mind in my series on my philosophy.
I have not counted the words; but there cannot be far from 8400; so, I shall be
much obliged if you will send me $200, on account.”
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After reading Carus’s patient explanations, Peirce wrote an apologetic letter to Carus on 27 May. Subsequent letters by Carus (31 May) and Peirce (3
June) reveal the rapid presswork schedule that followed: the manuscript had
been set into type as soon as it was received, galleys had been printed, corrected by Carus himself, reprinted, and sent back to Peirce for his own set of
corrections, which he entered and returned promptly. Not having received his
payment, Peirce reminded Carus on 4 June: “If you like, we [shall] call the
July article 8400 words, or you can have them counted & send check accordingly.” Had Peirce counted the words, he would have found that the article was
just about 9900 words long, and he could have asked for nearly ﬁfty dollars
more. By 9 June, Peirce had not received his money, so he wrote again on that
day: “Consequently, a few hundred dollars now will be worth to me many
thousand a little later. For this reason, I should take it as a very particular kindness if you would send me immediately the money for the article now in your
hands.” The Open Court sent Peirce a check for two hundred dollars the next
day. It was only in the middle of July that Peirce saw his article in print. Writing from Long Beach to Carus on 15 July, he mentioned, “I only saw the July
number a day or two ago on inquiring for it in a shop. I take the liberty of sending a list of persons to whom I would like to have it sent.”
The individual headnotes for selections 25–27 provide more detailed information on the copy-texts and their relation to other surviving forms that were
not selected for publication. The headnote and Textual Notes for selection 27
also describe the history of ﬁnal publication and Peirce’s prepublication revisions. The closely related evolution of “Man’s Glassy Essence” that begins in
this headnote carries on in the general headnote to selections 28 and 29.
25. Law of Mind. Early Try, 1892
Copy-text for Peirce’s earliest known sustained attempt at “The Law of
Mind” consists of twelve leaves (R 961A:54–63, 48–49) that represent the ﬁrst
distinct compositional plateau in the sequence of drafts leading up to ﬁnal publication in Monist. A distinct but related opening fragment (R 961B:24–25) and a
more closely related run of three pages (R 961A:51–53) predate this selection.
Leaves 48 (revised from leaf 139) and 49 pick up so closely from the end of the
initial ten pages that they are almost certain to be continuous, although there is
no clear continuity between the leaves. All leaves in the copy-text and its immediate three-page precursor are 8 in.  6L in. leaves of laid, medium-weight,
blue-lined, white paper cut down (horizontally) from 16 in.  12K in. sheets.
They are unwatermarked, but four leaves (including one from the pre-copy-text
run) bear a blind-stamped crown in what was the top right corner of the fullsized sheets; the remaining sheets appear to be the unstamped lower portions
found here and in later stages of work on this essay (see selection 27). The blue
rules run edge-to-edge at P in. intervals. Peirce’s text is composed in black ink
on the rectos. Context suggests that these leaves immediately predate the notebook of “Notes for Paper on the Law of Mind” (1892.64), which Peirce began on
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10 May 1892; both the notebook materials, as well as the ﬁve subsequent opening drafts that constitute the middle phase of work on the essay (1892.50–54),
develop from the discussions of the ﬂow of time found in the selection 25 copytext. The last of these is included as selection 26.
Peirce’s footnote symbol (*) has been replaced with a number in the present
edition. The general headnote to selections 25–27 (above) includes a full textual
history of this evolving essay.
Emendations
126.(title) The Law of Mind [Early
Try]] E; THE LAW OF MIND.
126.1 articles,1] E; ~*,
126.10 Christianity] E; christianity
126n.1–2 Examined] E; Eamined
126n.2 April] E; ~,
127.8 normal] E; nomal
127.12 between] E; been

127.28 ideas,] E; ~ ∧
127.28 past,] E; ~ ∧
127.29 future,] E; ~ ∧
127.31 an]E; any
127.34 But] E; By
127.35 compulsion?] E; ~ .
128.23 C,] E; C ∧

Alterations
126.3–4 by the study of the soul,] intl-c
126.4 my previous] the
126.8 puts] makes
126.10–12 As this result . . . reach it.]
added
126.11 , if conﬁrmed, will be] is
126.15 conclusion] result
126.17 will] intl-c
126.21 now] intl-c
127.18 mental uniformity] uniform[ity]
127.22 hold] be
127.26 So] So the
127.32 my] our
127.32 connect them.] collocate them
in

127.39 Thus] So
128.4 The] aft del But Ideas
128.6 which] bef del obey no
128.16–17 The same formula appears
again.] It is the same formula again.
128.24 C is] in L
128.25 if C] if in Q
128.32–33 not the least] absolutely no
128.34 disparity] difference
128.37 But] bef del a spe[cial]
129.16 an increasing] a
129.19–20 an effect] a variation
129.20(1) law] action
129.20–21 to spread, to widen] to
widen, to spread

26. Law of Mind. Excursus on Time, 1892
Copy-text for Peirce’s second sustained attempt at “The Law of Mind” consists of nine leaves recovered from two Harvard manuscripts (R 961B:8,
R 35:2–3, R 961B:16–21). All of these leaves are 12 K in.  8 in. sheets of
medium-weight, unwatermarked, white, wove paper, each containing a blindstamped device (AETNA), centered in the top left quadrant. Horizontal rules
begin 2 in. below the top margin and continue at P in. intervals to the bottom
margin. The leaves from R 961B are slightly torn and darkened around the
edges; similar browning and slight tears on the two recovered R 35 leaves
appear only along the lower edges. Peirce’s text is composed in black ink on
the rectos. The relatively few in-line cancellations and interlineations may
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indicate that Peirce worked directly from the fourteen leaves of draft openings
and false starts that also survive.
This selection represents the only complete version (the last of ﬁve known
openings, 1892.50–54) for Peirce’s second attempt to discuss the properties of
time in relation to continuity. In these pages he further developed the concept
of the ﬂow of time that he ﬁrst put forward in selection 25. This formal argument largely disappeared from the submitted version (selection 27), but it did
serve as the basis for Peirce’s discussion of the concepts of inﬁnity and continuity in two sections of the far longer ﬁnal submission. The general headnote
to selections 25–27 includes a full textual history of this evolving essay.
Textual Notes
130.21 Many] Peirce’s unindented continuation of the third temporal property opens a
new page in the copy-text. The actual property description ends midline at the bottom
of the previous page. These pages (R 961B:8 and R 35:5) were reunited from different MS groups; however, an earlier opening draft fragment (961B:6–7) conﬁrms the
continuity of content. In spite of signiﬁcant variation in wording, the earlier draft
includes a paragraph break at this point. Peirce’s apparent (but incomplete) intention
to offset the commentary as a distinct paragraph in the copy-text is completed by
emendation.
133.24 Hottentots’] Peirce apparently intended the possessive as a referent to the particular class of objects; the collective form of the noun is supplied by emendation.

Emendations
130.(title) The Law of Mind [Excursus
on the Idea of Time]] E; The Law of
Mind.
*130.21 ¶ Many] E; ∧ ~
130.24 1881] E; not present
131.4 B,”] E; B”,
131.4 A,”] E; A”,
131.6 (1)] E; (1). Also 131.31
131.7 (2)] E; (2). Also 131.33
131.11 (3)] E; (3).
131.11 anything, A,] E; ~ ∧ A ∧

132.1 known] E; know
132.24(1) x] E; rom. Also 132.24(2),
133.6
132.24(1) y] E; rom. Also 132.24(2),
133.7
133.6 etc.] E; etc ∧ Also 133.7, 133.8,
133.12
133.8 z] E; rom.
133.10–11 and of z] E; and z
*133.24 Hottentots’] E; Hottentot’s

Alterations
130.10 determinate] intl-c
130.10 any] intl-c
131.16 an S] something
131.22 objects] letters
131.29 of objects in the row A] of the
row] of the collection A is
131.33 any row] any object
131.33 just one object . . . B,] a greater
number than another, B, but only one
object object more

132.2 than] bef del a row of
132.7 put.] bef del All these give dif
133.2 multitude] num[ber]
133.5 Let them be] We p[ut]
133.6 .6234567356234]
.1234567890234
133.7 .1101001000100] ﬁrst 1 ov 0
134.1 collections] classes
134.9–10 tolerable] intl-c
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134.14 consideration . . . instants.]
subject of instants.
134.20 3, expanded.] 3, correct[ed]
134.25 only] intl-c
134.30–32 In fact, . . . inﬁnite.] In fact,
there would be an inﬁnite series of
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ﬁnite gaps, the sum of which ♦would
be [is] inﬁnitely greater than the time
occupied by the instants.
134.37 the] bef del instant
134.39 accords with our] is the
134.41 language.] gabble.

27. Law of Mind, 1892
Copy-text for Peirce’s ﬁnal version of “The Law of Mind” consists of his
submitted manuscript, which served as printer’s copy for Open Court typesetters as they composed the July 1892 issue of the Monist. This eighty-ﬁve-page
manuscript survives in the Open Court Publishing Company archives at Southern Illinois University’s Morris Library (Monist II: Folder 4) and consists of
8 in.  6L in. sheets of medium-weight, blue-lined, white paper. Most of the
sheets are cut down (horizontally) from “AL-A-PA-HA MILLS” watermarked
stock; a few are cut down from a similar blue-lined stock bearing a blindstamped crown in the upper-right corner of the original full sheet. Since the
sheets are cut down from 16 in.  12K in. stock, many pages lack the watermark or blind stamp. Horizontal rules span each sheet and continue at P in.
intervals to the bottom margin. Peirce’s text is composed in black ink (now
fading to brown) on the rectos; the leaves bear compositor’s ﬁngerprints and
occasional printer’s marks in blue, orange, red, and lead pencil, but these pages
are generally in good condition. The pages are numbered (top right) in lead
pencil (1–26) and in blue (27–85) by compositors. Peirce’s text has relatively
few in-line cancellations and interlineations, and was probably copied (or
pulled forward) from thirty-seven discarded draft pages that also survive
(1892.70). All are in the Harvard Peirce papers except SIU leaf 34, which is
actually a draft of leaf 35 erroneously sent forward by Peirce as part of the
printer’s copy. All but one of these pre-copy-text pages are sheets of the Alapaha Mills paper; one leaf is the same AETNA-stamped paper that Peirce used
in writing some of his earlier versions of the essay.
Potential sources of emendation include ﬁrst galleys (G1), corrected by
Monist editor Paul Carus and perhaps other staff editors, second galleys (G2),
revised by Peirce and lightly corrected by Monist editors, page proofs (PP),
with ﬁnal editorial corrections, and the publication itself (P 477). Only leaves
8–10 of the twelve sheets pulled for G1 survive at SIU; but the twelve sheets of
G2 and the twenty-seven pages of proofs are both complete. The copy-text, as
well as all surviving galleys and proof pages, were discovered when the SIU
Open Court archives were accessioned and stabilized in 1993. For the present
edition, Peirce’s revisions and corrections in G2 are emended into the copytext, as are necessary corrections made by his editors in all surviving stages of
presswork. Changes that are likely the result of compositorial error or house
styling are rejected. Necessary editorial corrections made here for the ﬁrst time
(E) are also recorded in the Emendations list. The source of emendation is
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identiﬁed, as usual, by a siglum indicating text of ﬁrst known occurrence.
Although G1 may be the original source for a number of the necessary editorial corrections already present in the typeset text of G2, G1 is only noted as
the source for emendations within the section that survives.
A total of nine nonauthorial substantive variants went uncorrected through
at least one stage of presswork. Seven were eliminated prior to publication; all
are recorded in this selection’s list of Rejected Substantives. Those ﬁrst
appearing in the unlocated sheets of G1 can be interpolated from the uncorrected (typeset) layer of G2; since authority is not an issue for this class of
variants, they are attributed to G1 on the basis of G2’s circumstantial evidence.
A full discussion of the history of this text and its place in the larger series
of Monist texts is described in the general headnote that prefaces the three
“Law of Mind” selection headnotes.
Textual Notes
136.11 WHAT . . . IS] For the ﬁve published Monist essays in this series, Peirce used
subheadings only here (marked for italic presentation) and in “Evolutionary Love”
(marked for small capitals). His inconsistent styling is regularized by emendation for
this edition to title-case small capitals for all section headings. These heading emendations also record the deletion of closing periods.
139.26 Balzac] This sentence begins page 17 ﬂush left, but it is clearly intended to
begin the third paragraph of the “Inﬁnity and Continuity” subsection. The ﬁrst two
paragraphs of this subsection (pages 14 and 15 of the copy-text) replaced an earlier
opening draft; most of that draft has not been recovered (R 961S: 2, R 278A:72,
R 961A:66). In his ﬁnal submission, Peirce replaced his original example of a “syllogism of transposed quantity” (the Hottentot syllogism pulled forward from selection
26) with an example from Balzac. The emended paragraph indent completes Peirce’s
process of rewriting and bridging text at this point in the essay.
139.29 Frenchwomen] Peirce’s overall preference for the closed or single word form is
apparent from his usage in R 819, a fragment closely related to “Law of Mind,”
which contains a more fully developed version of the same syllogism. This form is
emended here and at 139.30.
142.12 700] The correction from 600 to 700 in G2 appears to be in the hand of Peirce’s
editor, Paul Carus, who had marked what survives of G1 and made additional copyediting marks in the nearly complete set of G2 sent to Peirce for correction. The revision refers to the calculations of William Shanks, who had established a value for p to
707 places (Proceedings of the Royal Society of London, 21 [1872–73]:318–19). As a
published and lecturing scholar on mathematics, Peirce no doubt approved of this
correction even if he may not have marked the galleys himself.
142.16–17 has been . . . see that] In Peirce’s original MS reading, “no” was interlined
with a caret before “doubt”.
144.9–23 deﬁnition . . . included.] Two versions of this passage were accidentally set in
galleys. Peirce had erroneously included a superseded draft of page 35 in the printer’s
copy (subsequently numbered leaf 34). G1 for this portion of the essay is missing, but
Peirce deleted the superseded draft material when he corrected and revised G2. The
superseded page is considered pre-copy-text material.
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146.10 has] Syntax appears to have obscured the subject (“color” rather than “parts”),
leading Peirce into a subject-verb agreement error. Peirce’s parallel use of the singular in the next clause supports emendation of the verb rather than the subject.
149.40 hyperbola. Such] Peirce’s original placement of the illustration was adjusted
forward ten lines to accommodate layout in page proofs, prompting Monist editors to
insert a parenthetical reference to the illustration at the original point in Peirce’s running text. This editorial imposition is no longer required and has been relegated to the
Rejected Substantives list.
150.31 ﬁrst] The G1 compositor retained Peirce’s semicolon at the end of the hypothetical question (“together;”) but failed to set his comma after “ﬁrst.” Peirce himself
completed the process of minimizing the pause between the question and the ﬁrst part
of his response by replacing the semicolon with a comma. Since Peirce clearly
focused on the accidentals at this point in G2 (including the presentation of Greek
characters), the G1 reading is emended into the copy-text on the authority of his subsequent (and closely related) revision in G2.
151.2 wherever] Peirce did not elsewhere capitalize the ﬁrst word of a rhetorical question, deﬁnition, or classiﬁcation if it was embedded or framed within a longer sentence (such as 143.16, 148.31, and 151.3–4). Emendation also aligns this reading
with the parallel propositions in the two successive clauses.
153.12 insistency] The variant reading at this point (“inconsistency”) is the only G1
rejected substantive that falls within the two surviving G1 sheets.
154.38 fullness] G2’s handwritten alteration of “fullness” to “fulness” is not in Peirce’s
hand. It appears to reﬂect house-styling preference and is rejected as nonauthorial.
156.4 the peripheral] The deﬁnite article was probably dropped by the compositor in
G1. This section of G1 has not been located, but Peirce did not review ﬁrst galleys
and probably did not catch the omission in the running text of G2. The G1 reading is
almost certainly a corruption or house styling and is rejected in the present edition.
156.17 modes] Peirce’s partial revision of this sentence was never completed prior to
publication. His interlined insertion of “other” at 156.18 conﬁrms his intention to use
it as a compound preposition (other than) and to delete its original placement as an
adjective (other modes). This revision is completed by emendation.

Emendations
135.(title) The . . . Mind] E; THE
LAW OF MIND.
135.3 emphasized] E; emphacized
MS; emphasised G2
135.5 chance).] G2; ~.)
135.30 Monist-paper] G2; rom.
136.5–6 Journal of Speculative Philosophy] G2; rom.
136.6 II)] E; III.)
*136.11 WHAT . . . IS] E; What the Law
is. MS; WHAT THE LAW IS. G2
136.20 INDIVIDUALITY OF IDEAS] E;
Individuality of Ideas. MS; INDIVIDUALITY OF IDEAS. G2

137.5 CONTINUITY OF IDEAS] E; Continuity of ideas. MS; CONTINUITY
OF IDEAS. G2
138.6 further] G2; futher Also 157.7
138.37 INFINITY . . . GENERAL] E;
Inﬁnity and Continuity, in general.
MS; INFINITY AND CONTINUITY, IN GENERAL. G2
139.10 illumination of] G2; application
to
139.10 by] G2; of
139.11 shown me clearly and evidently] G2; fully demonstrated to me
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139.14 Mathematische Annalen and]
G2; Mathematische Annalen,
139.14 Borchardt’s Journal] G2; rom.
139.14–15 if not yet in] G2; and in
139.15 Acta Mathematica] G2; rom.
*139.26 ¶ Balzac] E; ∧ ~
*139.29 Frenchwomen] G2; French
women
139.30 Frenchwomen] E; French
women
139.39–40 The above . . . quantity.]
G2; not present
140.25–26 magnitude,] G2; ~ ∧
140.40 M] E; ital.
141.2–3 following] G2; folowing
141.4 [formula]] G2; ~.
q
q
141.8 y ] G2; y Also 141.9, 141.10,
141.11, 141.12, 141.14
p
p
141.9 x ] G2; x Also 141.11, 141.12,
141.14
141.13 coëfﬁcients] G2; coefﬁcients
141.30 F(1,2);] G2; F(1,2),
141.32 F(2,2,1);] G2; F(2,2,1),
*142.12 700] G2; 600
142.16–17 has been . . . see that] G2;
seems to admit of no doubt; since
142.24 more] G2; greater
143.12 is,] G2; ~ ∧
144.39 Kant’s] G2; Kants
145.1 may be roughly stated] G2; may
stated
145.24 quantity] E; ~,
145.31 books,] G2; ~ ∧
145.36 Aristotelical] G2; Aristotelian
146.10 point has] E; ~, have
146.17 ANALYSIS OF TIME] E; Analysis
of Time. MS; ANALYSIS OF TIME.
G1
147.9 THAT . . . CONTINUITY] E; That
feelings have intensive continuity.
MS; THAT FEELINGS HAVE
INTENSIVE CONTINUITY. G1
147.17 etc.,] G1; etc. ∧
147.22 feeling,] G2; ~ ∧
147.26 an] G1; a
147.28 THAT . . . EXTENSION] E; That
Feelings have Spatial Extension. MS;

THAT FEELINGS HAVE SPATIAL
EXTENSION. G1
147.32–33 protoplasm,] E; ~ ∧
148.3 it] G1; its
148.20 coördinated] E; coordinated
148.30 AFFECTIONS OF IDEAS] E; Affections of Ideas. MS; AFFECTIONS
OF IDEAS. G1
148.31 question,] E; ~ ∧
148.32 another?] E; ~.
149.7 hand,] G1; ~ ∧
149.10 know] G1; now
150.20 IDEAS . . . CONTINUITY] E;
Ideas cannot be connected except by
continuity. MS; IDEAS CANNOT
BE CONNECTED EXCEPT BY
CONTINUITY. G1
150.31 ajnavgkh] G2; ajnagkhv Also
150.35
150.31 together,] G2; ~ ;
*150.31 ﬁrst] G1; ~,
*151.2 wherever] G1; Wherever
151.6 MENTAL . . . LOGIC] E; Mental
Law follows the Forms of Logic. MS;
MENTAL LAW FOLLOWS THE
FORMS OF LOGIC. G1
151.31 which] G1; which to
152.1 mugwump.”] G1; ~”.
152.11 minister of a certain denomination] G2; presbyterian minister
152.14 hands] G1; hand
152.31 UNCERTAINTY . . . ACTION] E;
Uncertainty of Mental Action. MS;
UNCERTAINTY OF MENTAL
ACTION. G1
153.15 thus] G2; this
153.19 somewhat] G2; rather
153.19 to the great] G2; to great of the
153.29 RESTATEMENT . . . LAW] E; Restatement of the Law. MS; RESTATEMENT OF THE LAW. G1
153.35 another] G2; one another
154.17 uniﬁcation acts,] G2; uniﬁcation, or if I may be allowed to borrow
the word this atonement, acts,
154.20 minds] G2; ~.
154.22 PERSONALITY] E; Personality.
MS; PERSONALITY. G2
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154.34 at] G2; a
155.23 COMMUNICATION] E; Communication. MS; COMMUNICATION. G2
155.31 it is by] G2; it by
156.5 which,] G2; ~ ∧
156.6 simple,] G2; ~ ∧
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156.12 must] G2; must must
*156.17 modes] E; other modes
156.22 that second personality] G2;
that personality
156.31 slight] G2; ~,
157.3 CONCLUSION] E; Conclusion
MS; CONCLUSION. G2

Rejected Substantives
Other relevant readings not listed here
recorded in Emendations.
135.1 In . . . 1891] MS; In my ﬁrst article PP
135.3–4 In . . . 1892] MS; In my
second article PP
135.5 chance). A] E; ~. ¶ ~ PP
137.19 bounds] MS; bonds G2, PP
137.36 veracious] MS; voracious G1
149.38 effect] MS; affect G1, G2;
effect PP

agree with the accepted reading, unless
*149.40 hyperbola. Such] MS; hyperbola. [See the ﬁgure.] Such PP
*153.12 insistency] MS;
inconsistency G1
*156.4 of the peripheral] MS; of peripheral G2, PP, P477
156.11 any] MS; my G1

Alterations
135.1 endeavored] considered the
135.5 christen] christen as] name
135.8 feeling] and will feel that
135.11 in which] and to
135.11 regularities] laws
135.13 mere specialized] a mere specialized mind
135.18 they . . . Schelling,] Schelling
had garnered from many ﬁelds.
135.21 conscious] aware
135.26 training] long training
136.8 possibly] intl-c
136.12 shows] leads to
136.30 are both] are] have
136.35 utterly] totally
136.36 can attach] att[aches]
137.2 mere] pur[e]
137.22 cannot be] must be not
137.24–25 a series of] intl-c
137.28 the present] the immediately
present] a f[inite]
137.34 an interval of time] a ti[me]
137.35 and not] not
137.36 of it, but] but
137.37–38 inﬁnitesimal] intl-c
138.5 inﬁnitesimally] intl-c
138.5 direct] intl-c

138.6 its contents] itself
138.7 temporal] intl-c
138.12–13 its beginning . . . end,] the
second, third, and fourth points
138.16 represented] per[ceived]
138.17 subjectively] in its[elf]
138.17–18 completely embraced in]
conﬁned to
138.18 the second] every
138.18 observe] ple[ase] observe
138.24(1) in] as] in
138.27 objectively] an objective
138.33–34 recognized] known
138.35 or appearance of contradiction,]
intl-c
138.35 which] that
139.28 can only be seduced] is only
se[duced]
139.30 be] is
139.32 on the average] often
139.33 De Morgan] an insurance company
139.35 have] p[ay]
140.3 arithmetic.] bef del ¶ There is
another form of reasoning, the Fermatian inference, or “mathematical
induction” as it is sometimes improp-
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erly called, which serves to distinguish two kinds of inﬁnite collections.
140.12 For example, that] That
140.17 an] which is an
140.23(1) distinct] intl-c
140.40 n  M,] M,
140.40–141.1 then it must also] and let
us see
141.8 involving] in
141.19 if] bef del (x + y )
141.22–23 capable of being ranged]
which can be arranged
141.26 according to any] in a
142.1 numbered] intl-c
142.5 certainly] demonstrably
142.6 endless] an endless
142.7 are] is
✧
142.16 no] intl-c
142.17 some other] another
142.26 values of] intl-c
143.2–3 it would . . . if at all.] it would
not be possible to reason at all.
143.4 two] three
143.9 taken] related as the orde[r]
143.12 possible] intl-c
143.26 true] predi[cated]
143.36 between 0 and 1] intl-c
143.40 or] a[nd]] cose
144.1 turns upon] makes use of
144.2 distinction] difference
144.13 simple] intl-c
144.16 of points] intl-c
144.16 having] and having
144.22 cannot] does not
144.28 endless] i[nﬁnite]
144.29 each] all
144.30–31 of the continuous series]
intl-c
144.35 without end] endl[essly]
144.36 real numbers] values
144.39 completes] completely
145.1 property of] intl-c
145.2 end-point belonging to] limiting
point of
145.4 limits.] bef del Let us now ask
145.5 omits] does not contain
145.12 whether] intl-c
145.16(2) of] in

145.28 in] of
145.29 method] principle
145.32 forms] me[thod]
145.36 Let us] We
145.38 on] of
146.1 in the immediate] inf[initesimally]
146.7 at any ordinary instant,] in any
instant
146.7–8 a moment] the moment
146.13 instant] ordina[ry]
146.13 its mean velocity] the
velo[city]
146.23 no more] not the slightest
146.29 do] have
147.3 ﬁrst] oth[er]
147.6 propositions] statements
147.7–8 every state] any state
147.8 by every] by any
147.11 cannot exist] would be nothing
at all
147.16 sporadic kinds,] kinds scattered here and there
147.18 feelings.] feeling qualities.
147.21 essentially involves] consists in
147.22 dimensions of feeling] feelings
148.4 at] in
148.17 not instructed by special experiment] whose attention has not been
called to the matter,
148.20 in attention] by attention
148.21–23 But we . . . externality.]
added
148.27 ever to] to
148.28 action of the] intl-c
148.37 sensation] prese[nce]
148.38 the tendency of an idea] its tendency
149.2 nearly] intl-c
149.5–7 Thus, . . . of it.] intl
149.18 The] But the
149.21–22 a vague] there is felt
s[ome]
149.30 consider] as to
149.33 Here] Now
150.15 affecting] affected
150.16 a feeling emerges] an idea im
150.16 always] is
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150.16 as a] as attached to a
150.18 relation. The] relation: the
150.19 suggested by, or rather is inﬂuenced by] suggested or rather is
inﬂuenced, by
150.21 nowise] in no
150.29 will produce] causes
150.33 associated] mentally associated
150.35 or necessity] , ananc[hê]
150.35 In the] In its
150.36 Absolute] aft del But if that
uniformity is not absolute
150.38 the coincidence] it
151.2 can only] must
151.8 three chief] the three know[n]
151.18 becomes] bef del thereby
151.21 exciting] suggesting
151.22 attain] have
151.23 sensations] sensation
151.23 That] Now that
151.28 great] inﬂ
151.29–30 the dealings . . . constituency.] American politics.
151.30 thinks] pla
151.31–32 the distribution . . . made
to] ofﬁces are made to] ofﬁces are
secured for the
151.34 found] intl-c
151.35 questions] aft del public
151.38 casually] intl-c
151.38 on] in
151.39 holds] holds of
152.1 sort;] sort:
152.2 a number] of a number
152.3 being selected,] intl-c
152.12 every time] bef del that a general idea ♦or emotion [intl-c] gets
attached to a new sensation. For instance, most persons
152.14–15 and in opposite directions]
intl-c
152.17 actions] rea[ctions]
152.21 thereupon] theref[ore]
152.37 were this, however,] but were
this
152.39 being] would be
153.3 the mind . . . “law,”] there
153.3 same] sense

593

153.4 experiences] has
153.4 merely] only
153.5–6 There always . . . amount of]
But there is a certain
153.9 necessary causation] necessity
153.11 of the] of a
153.16 on] in
153.17 is] constitutes
153.18 doubt] dispu[te]
153.19–20 principle] law
153.23 it be distinct,] that be granted,
153.25 ought to] can
153.30 Let me now try] Let us now
seek
153.35 that one state of mind should so
much as] intl-c
153.36 , from that standpoint,] intl-c
154.2 resemblance] resemblance,
154.3 suggestion] suggestion,
154.8 mental phenomena] mind] general ideas
154.10 idea, . . .feeling,] idea, a conscious feeling] idea whi[ch]
154.12 this] these
✧
154.20 the phenomena of human
minds.] mental phenomena
154.33 connection] coördination
154.39 though] yet
154.39 feelings] contents
155.5 more than] not
155.7 it is] and] deter
155.8 future] bef del not
155.15 the principle of growth a] evolution a
155.18–19 a pseudo-evolutionism] the
pseudo-evolutionism of Spencer,
155.22 God.] the God.
155.24 Consistently with the] According to the
156.1 the other feelings] other ideas
156.5 has] is
156.5 in] for
156.7 The] aft del From
✧
156.12 must must] must remain
156.13 hypothesis] fact
156.15 whether my] what my
156.18 other] intl-c
156.19 recognition] kn[owledge]
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156.19 by] of
156.19–20 takes place by means] is
156.23 as immediately] directly
156.24 ego, though less strongly.] ego.
156.27 two] diff[erent]
156.31 from] upon almost inﬁnitesimally
156.31 ascertain] deter[mine]

156.33 philosophy] theory
156.37 indeed be in personal] be in
157.6 gives room for] gives from] carries along
157.8 logical] intl-c
157.9 objective] an objective
157.10 thoroughgoing] intl-c
157.11 spiritual] religious

Line-End Hyphenation
155.19 pseudo-evolutionism

28–29. Man’s Glassy Essence, 1892 (General Headnote)
Peirce’s interest in neurophysiology can be traced back to at least the fall of
1879, his ﬁrst year at the Johns Hopkins University. Selections 7 and 8 in
W4:38–46 both bear the title “Of Thinking as Cerebration,” and were intended
as variations of an opening chapter for a logic textbook. In these two texts,
Peirce began his speculations on the connection between neural processes and
the emergence of a feeling and thinking consciousness, and there is evidence
that he shared some of his burgeoning ideas in class with his students. Part of
his interest had been spurred by his reading of Joseph John Murphy’s 1869
Habit and Intelligence (see W4:39 and W6:448, 450). He corresponded with
the author in 1880–81 and sought unsuccessfully to invite him to lecture at
Johns Hopkins in 1881. A few years later, Peirce began to extend his three-categorial scheme from logic to speciﬁc phenomena of thought and nature (see
W6:xlvii–li, 595), and conceived in 1886 the plan of a book, “One, Two,
Three,” whose fourth chapter would have concentrated on matters of physiology (W5:294). About a year later, Peirce began the work in full earnest, and
though he was unable to complete it, he managed to give it solid shape in the
form of “A Guess at the Riddle.” Chapter 5 of this work, “The Triad in Physiology” (W6:188–98, winter 1888), is the clearest forerunner to the central argument of “Man’s Glassy Essence.” The Monist metaphysical project gave Peirce
the chance to reexplore and expand on his physiological hypothesis, and this
led him to delve more deeply into molecular physics and cellular physiology.
A ﬁrst inchoate attempt to revisit this hypothesis survives in an incomplete
three-page document entitled “A Molecular Theory of Protoplasm” (R 962:2–
4), which was almost certainly composed in April or early May 1892. It may
have prepared Peirce to write the ﬁrst half of the subsection “That Feelings
Have Spatial Extension” in “The Law of Mind,” but it is inextricably linked to
the almost simultaneous development of “Man’s Glassy Essence” as well. In
three messages sent to Carus and Francis Russell between 8 and 15 May 1892,
Peirce indicated that he was engaged with two connected articles on the nature
of mind, the “most valuable things” he had done, but their parturition was giving him torments. Part of the difﬁculty involved Peirce’s need to reach a clear
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articulation and distribution of ideas between the two papers. To that end he
began on 10 May consigning and developing in a notebook topics that should
be treated in “The Law of Mind,” and others that should go into what he provisionally called “Second Paper” (R 961A:16). His notes for the “second paper”
grew to twenty-one pages and are published as selection 28 under the title
[Notes for “Man’s Glassy Essence”] (see descriptive headnote below). As part
of his project to elucidate the relation between the physical and the psychical,
Peirce there set out to “frame a molecular theory of protoplasm,” thus continuing the speculation begun more than a decade earlier. Although the notes are
clearly preliminary to “Man’s Glassy Essence,” they constitute a fascinating
exercise in the construction of a complex hypothesis, and the more free-ﬂowing language found in this preliminary work effectively supplements and clariﬁes intricate parts of the published article that followed.
In his 24 May 1892 letter to Carus accompanying “The Law of Mind,”
Peirce announced conﬁdently, “The next article, which will be fully as interesting, will be ready before the ﬁrst of July.” Carus answered one week later,
on 31 May: “I shall be pleased to have your article for the Fall number of the
Monist.” Peirce may have worked on the article off and on during June while
he was also engaged in other ventures, notably his chemical experiments to
improve a process for bleaching paper pulp, which he dearly hoped would be
very proﬁtable. He was ﬁnancially in dire straits, and on 9 June he wrote
Carus, begging him to send payment for “Man’s Glassy Essence” as soon as
possible after submission: “I should also like to have the money for the article I
am now engaged in writing as soon after the copy reaches you as may be.
Please understand that I only ask this on the presumption that the early payments will put you to no personal inconvenience; for, otherwise, I should far
prefer to submit to the disadvantages of my situation and await your convenience.” Carus instructed that a check of one hundred dollars be made out to
Peirce immediately. This was sent on 16 June, and Peirce acknowledged the
advance with gratitude.
This advance may have allowed Peirce to spend much of the ﬁrst few
weeks of summer in the New York Public Library, studying the latest works of
nineteenth-century physicists in order to get acquainted with more recent theories about the constitution of matter. Textual evidence also suggests that
Peirce’s culminating research occurred in June, for only the ﬁnal version of
“Man’s Glassy Essence” is grounded in the latest scholarship of the day. He
was unable to complete the article before the ﬁrst of July, but sent it out to
Carus two weeks later, on 15 July, with the following note (in part):
It was most kind in you to send the hundred dollars for the article I now forward. It was particularly handy. . . . The article I now send has been delayed somewhat by unusually pressing business
and by the phenomenal heat, to which my brain succumbed. I have counted the words on every
seventh page and found 111 . 89 . 105 . 112 . 111 . 111 . 123 . 106 . 101 . 104 . According to this
there are a little over 8000 words or $200 of which I have already received $100. The article is not
so good as it ought to have been, owing to preoccupations and anxieties; but still, I think it has
some value.
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Peirce’s word count was close to the actual 8115 words or so of the manuscript before galley corrections. Carus was out of the country, and his associate
Thomas J. McCormack, whom Peirce was helping translate Ernst Mach’s Science of Mechanics, acknowledged receipt of the manuscript on 20 July: “Your
MS for the next Monist received today. It will be set up as soon as possible and
the proofs sent you.” The two draft title pages and the manuscript’s ﬁrst page
all bore the title “Our Glassy Essence” (regarding this title, see the related editorial annotation pp. 406–407). Galleys were set in short order and corrected
by an Open Court editor before a second set of galleys was pulled and sent to
Peirce. Working rapidly, Peirce changed the title into “Man’s Glassy Essence,”
added two footnotes, entered a few more corrections, and sent the galleys back
on 5 August to McCormack. The next day he posted this note: “I yesterday
returned proofs of my ‘Glassy Essence,’ but I have my doubts of the ﬁdelity of
him to whom the attaching of the postage stamps was entrusted. If you don’t
get them please send others, as the corrections were important.” McCormack
acknowledged receipt of the galleys on 13 August: “The proof-sheets of the
Monist article safely arrived. We shall send you the corrected page-proofs
today, which you may keep.” After reading the proof pages, Peirce sent a card
on 17 August with one additional correction.
In ensuing years Peirce would regularly come back to the main “protoplasmic” theme of “Man’s Glassy Essence,” as for instance in his “How to Reason” of 1894 (R 405; see CP 6.278–84), in his “Minute Logic” of 1902
(R 427; see CP 1.261), and in “The Basis of Pragmaticism” of 1905 (R 284;
see CP 1.350–51).
28. Notes for “Man’s Glassy Essence,” 1892
Copy-text for this early form of Peirce’s fourth Monist series essay is
R 961A:16–36, the second part of a handwritten notebook in the Harvard
Peirce papers. The L in. thick notebook and its leaves measure 6M in.  8\ in.;
it has a ﬂexible dark-brown cover and a dark-green cloth binding that has deteriorated over the spine. This notebook is dated “1892 May 10” and is one of a pair
that Peirce used that year (an identical notebook [R 1287] contains a draft of
the ﬁrst of his Lowell lectures on the history of science penned in the summer
of 1892). The Monist notebook contains forty-eight sheets of laid, white,
medium-weight paper with vertical chain lines M in. apart, no watermark, and
twenty-one horizontal rules P in. apart running edge-to-edge across both sides
of each leaf.
The ﬁrst thirty-six sheets are inscribed on the recto side (four are also
inscribed on the verso), while the remaining twelve are blank. Peirce inscribed
odd page numbers in the upper-right corner of the ﬁrst ﬁfteen rectos, from 1 to
29; after microﬁlming in the 1970s, Max H. Fisch penciled the remaining odd
numbers between brackets, from 31 to 71 in the upper-right corner of the next
twenty-one rectos. The text of the “Second Paper” begins on page [33] and
ends on page [71], including a paragraph on the verso of [35]. The document
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was holographed in black ink fading to brown with a fast hand, but remains
very legible and bears relatively few alterations. Given that the ﬁrst page of the
notebook bears the date “1892 May 10,” which was a Tuesday, the “Second
Paper” was likely composed within one to three days afterward during the
same week.
These forty-eight leaves actually contain advanced narrative notes for
Peirce’s third and fourth Monist essays. “Notes for Paper on the Law of Mind”
(ISP 2–15) is followed immediately by what Peirce provisionally titled “Second Paper” (ISP 16–36) to show the close relationship of these developing
essays within the larger Monist series; these would evolve respectively into the
third and fourth published papers in the series. Peirce had not decided how he
would title the fourth paper at the time he jotted down his notes, and his main
concern was to organize the thematic ﬂow between the two connected papers
he was working on in parallel sections of the notebook. The emended title,
[Notes for “Man’s Glassy Essence”], in the present edition clearly situates the
second half of the notebook in its proper place within the Monist canon.
Textual Notes
162.20 Consequently,] The entire paragraph to this point was expanded from a far briefer
false start (R 961A:28). The emendations recover a reading from Peirce’s more carefully spelled and punctuated false start that he clearly intended to duplicate here.
162.20–21 an almost inﬁnitesimal] Here and at 162.31 and 163.24, emendations complete partial revisions started by Peirce as he worked rapidly to get his essential ideas
down on paper in a very compressed and abbreviated style.
163.6 be that] Peirce used a similar shorthand phrase, “it must be that,” to show causation in the third sentence following this passage. The minimal emendation at this
point eliminates a nonsense reading and brings the sentence in line with the abbreviated style Peirce used throughout this draft.

Emendations
158.(title) [Notes . . . Essence]] E;
Second Paper
158.19 nerve-cells] E; nervecells
159.6 it is sometimes] E; it sometimes
159.33 about,] E; ~ ∧
161.9 matter] E; matter to
161.11 matter] E; ~,
161.33 gravitation,] E; ~ ∧
161.37–38 coefﬁcient of expansion] E;
coefﬁcient expansion
161.40 to somewhat] E; to a some what
162.4 attraction] E; attratraction
162.18 distribution] E; distrubition

*162.20 Consequently,] E;
Conquently ∧
*✧162.20–21 an almost inﬁnitesimal] E;
a very an almost inﬁnitesimal small
proportion
162.25 molecules.] E; ~ ∧
162.31 heated, that is,] E; ~ ∧ ~ ~ ∧
162.35 neighbors] E; neigbors
*163.6 be that] E; be due that
163.7 satisﬁed.] E; ~ ∧
163.24 work] E; work done
163.29 off] E; of
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Alterations
158.4–5 must ﬁrst be catalogued.] are
ﬁrst to be enumerated] are as follows.
158.6 disturbed] deran[ged]
158.9 All this] This
✧
158.18–19 in nervecells] intl-c
158.26 follows] ta[kes]
158.27 than otherwise] intl-c
158.28 most] intl ab del comm[enced]
158.28 on recent occasions] recently
158.30 the slime] prot[oplasm]
159.3 minute] subtle
159.11–12 intersaturating]
satur[ating]
159.13 unite the] hold t[he]
159.16 atoms] the atoms
159.21 whirling] whizzing
159.25 therefore] intl-c
159.32 great] vas[t]] all
159.36 motion] energy to be
159.39 as] and
159.41 if their attractions] intl ab del
as the square
161.2 It is amazing] I am amaze[d]
161.5 in the usual way] intl-c
161.6 matter. This] matter; and this
161.9 continuous matter] metal
161.11 (it will be] intl-c
161.19 gravitation] attraction
161.23 remove] dilute] rem[ove]
161.28 doubtless] intl-c
161.35–37 But be this . . . they are.] ¶
But in any case, be this as it may, it
will certainly be true in general that
the attraction is greater the nearer the
molecules.
161.37 the coefﬁcient] intl-c
161.40 motions] motion
162.3 chieﬂy] intl-c
162.4 state] bef del and consequently

162.8 solids] bodies
162.12–14 In a solid . . . pressure.] ¶ A
solid or liquid is a body in which the
work of compression bring the molecules togeth[er]] A solid is a body in
which the attractions between the
molecules ♦are equivalent [amount]
to ♦an enormous [a gr[eat]] pressure.
162.12 have] bef del compressed them
to a degree
✧
162.19 many] som[e]
162.20–21 an almost inﬁnitesimal] intl
ab a very ♦small [slight]
162.26 allowed to increase] not constant
162.28–29 (not to speak of other reasons)] intl-c and not to speak of]
among
162.31 that is] and
162.34 get to be so great as to] intl-c
163.10 the particles] some of
163.17 must] bef del in the absence of
any special
163.21 nature of the] intl-c
163.30 in] with
163.33–34 situations] their places
164.1 Adjustments among the motions
of the atoms] Certain adjustments
among the molecules] It
164.4 the body . . . occupy] the molecules occupied
164.7 be apt] tend
164.15 discover . . . theory of] discover the true molecular theory of]
form a molecular hypothesis
164.16–17 what is the molecular constitution] which is the physical property

Line-End Hyphenation
159.11–12 inter-saturating

162.5 surface-tension
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29. Man’s Glassy Essence, 1892
Peirce’s seventy-six-page holograph manuscript (MS) used by Open Court
compositors as setting copy for the fourth publication in his Monist metaphysical series serves as copy-text. All leaves are half-sheets cut down to approximately 8 in.  6L in. from two distinct stocks. Leaves 1–31 and 52–76 are
medium-weight, white sheets of laid paper with eight vertical chain lines,
watermarked “Old Berkshire Mills | 1891.” Blue horizontal ruled lines appear
at P in. intervals down each sheet. Leaves 32–51 are cut down from a similar
blue-lined stock bearing a blind-stamped liberty head in the upper-left corner
of the original full sheet. Since all the sheets are cut down from 16 in.  12K
in. stock, many pages lack the watermark or blind stamp. Peirce composed the
text on the rectos using black ink and numbered each recto in the upper-right
corner; he also noted the word count of every seventh page in the lower-right
corner in black ink, skipping only pages 35 and 70. These numbers were
apparently used to estimate the total word count for payment. Printer’s markings in pencil, as well as ink smears from presswork handling, are also present
in the manuscript. There are few internal revisions, but a total of forty-ﬁve
rejected or draft pages for sections of this ﬁnal version survive at Harvard in
R 961A (see item 1892.101 in this volume’s Chronological Catalog for a page
census). Six of these discarded leaves originally followed page 31 of the copytext. Peirce’s restart at this point continues on through page 51 with no known
discards, and his sustained progress through the middle sections of the essay
may explain the change in paper stock described above.
Potential sources of emendation include complete ﬁrst galleys in seven
sheets (G1), corrected by Monist editor Paul Carus and perhaps other staff editors; complete second galleys in seven sheets (G2), revised and annotated in
black ink by Peirce and lightly corrected in pencil by Monist editors; two complete twenty-one-page sets of page proofs (PP1 and PP2), each bearing successive layers of ﬁnal editorial corrections; the October 1892 issue of the Monist
(P 480); and an offprint lightly revised by Peirce (P 480 offprint). The copytext, as well as the galleys and page proofs, were discovered when the Southern Illinois University’s Open Court archives were accessioned and stabilized
in 1993; these materials are located in SIU’s Morris Library (Monist III: Folder
1). Peirce’s own corrected offprint is bound into an octavo volume of his published articles dated 1890–1903 (Harvard R 1600). Correspondence, which
includes a requested revision, indicates that Peirce read the second set of page
proofs (PP2) as well as G2.
For the present edition, Peirce’s revisions and corrections in G2, PP2, and
P 480 offprint are emended into the copy-text, as are necessary corrections
made by his editors in all surviving stages of presswork. Changes that are
likely the result of compositorial error or house styling are rejected. Necessary
editorial corrections made here for the ﬁrst time in the present edition (E) are
also recorded in the Emendations list. The source of emendation is identiﬁed,
as usual, by a siglum indicating text of ﬁrst known occurrence. Peirce’s signiﬁ-
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cant extratextual notations in G2 are transcribed in annotations and referenced
as necessary in the Textual Notes to this selection.
Peirce’s footnote symbols have been silently replaced with a numbered
sequence. The general headnote to selections 28 and 29 includes a full discussion of the evolution of this essay and its place in the larger Monist metaphysical project.
Textual Notes
167.34 space] Peirce’s G2 insertion of parentheses around the subsequent phrase made
the original offsetting comma after “space” redundant. Although he often retained the
redundancy of the comma-dash, he generally exhibited no consistency in retaining or
rejecting the comma-parenthesis doubling. Furthermore, retention of the comma at
this point disrupts the subordination of the parenthetical; it is therefore deleted by
emendation to complete what appears to be Peirce’s intended revision for this passage.
174.8 it takes] Evidence for this emendation survives on a penny postcard that Peirce
sent to an OC editor on 17 August 1892. Peirce had just read a set of corrected page
proofs (PP2), and a second set in the Open Court publishing archives contains
Peirce’s revision in the hand of an OC editor. It appears in the actual publication and
is emended in the copy-text of the present edition on the authority of the editorial
mark-up in PP2.
178.32 Century Dictionary] Peirce’s direction to italicize this title in G2 was canceled
and styled in double quotes for publication. The thick pencil marks are clearly those
of an editor or printer, and Peirce’s black-ink revision is restored by emendation.

Emendations
165.(title) Man’s . . . Essence] E; OUR
GLASSY ESSENCE. MS; MAN’S
GLASSY ESSENCE. G2
165.1 the Monist] E; the Monist MS;
The Monist G1
165.5 elucidate,] G2; ~ ∧
165.6 chosen,] G2; ~ ∧
165.17 Even Sir William] G2; Even
William
165n.1–3 I . . . opinion.] G2; not present
165n.3 Delbœuf] PP2; not present MS;
Deboeuf G2
167.3 remembered that] G1; remembered the
167.5 uniformly] G1; uniforming
167.25 impenetrability,] G2; ~ ∧
167.26 space,] G2; ~ ∧
*167.34 space (this] G2; ~, ~ MS; ~, (~
G2
167.34 (this] G2; ∧ ~
167.35 rigid),] E; ~, MS; ~,) G2

168.18 Clausius’s] G1; Clausius’
168.23 quasi-orbital] G1; quasiorbital
168.28 force actually operating] P 480
offprint; force which actually operates
168.31 et seq. R] G1; rom. All uppercase variables rom.
168n.1 Wiedemann] G1; ital.
168n.1 Annalen] G1; rom.
168n.2 Maxwell] G1; ital.
168n.2 Electricity and Magnetism] G1;
rom.
168n.3 (A)] E; (A.) MS; (A.) G1
168n.6 (B)] E; (B.) MS; (B.) G1
168n.8 (C)] E; (C.) MS; (C.) G1
169.1 velocity,] G1; ~ ∧
169.11  273] G2;  272
169.32 approximative] G2; approximate
2

2

2

2

169n.3 d P/(dV) ] G1; d P/(dV)
170.34–35 forcibly to] G2; to forcibly

Textual Apparatus
170.37 before,] G2; ~ ∧
170.37 condensed,] G2; ~ ∧
171.9 ethylene] G2; Ethylene
171.10 carbonic] G2; Carbonic
p
P
171.17 ------ ] E; -----

171.19 quite] G2; abolutely
171.26 Amagat’s] G1; Amagats
171.29 coëfﬁcient] G1; coefﬁcient
Also 172.9
171.32 carbonic] G1; cabonic
172.4 submolecules] E; sub-molecules
Also 172.37
172.13 Arrhenius] G2; Avenarius
172.24 or] G1; Or
172n.1 Anticipated . . . 1851.] G2; not
present
173.7 the chief subject] G2; the subject
Also 173.8
173.8 the silicates] G2; other substances
*174.8 it takes] PP2; it seems to take
174.25 surface-tension] G1; ~ ∧ ~
174.37 food is] G2; foods were MS;
food were G1
175.7 all . . . breeds] G2; each variety
of breed
175.29 some kinds feel] G2; some feel
175.29 feel] G1; feels
175.29 others] G2; other kinds
175.30 there] G2; it
175.31 but exercises] G2; but it exercises
175.33 this compound] G2; protoplasm
176.12 orbits,] G2; ~ ∧
177.1 dissociated;] G2; ~,
177.1 food,] G2; ~ ∧
177.5 resumed,] G2; ~ ∧
177.15 triﬂing,] G2; ~ ∧
177.19 do,] G2; ~ ∧
177.27 etc.,] G1; etc. ∧
177.29 He] G2; A man
177.37 composition,] G2; ~ ∧
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178.5 will, each time, be] G2; will be
178.15 or] G1; or or
*178.22 Century Dictionary] E; rom.
MS; “Century Dictionary” G2
178.32–33 But the] G2; But according
to the
178.33 proposed involves] G2; proposed, there are
178.34 the law] G1; the law the law
178.39 in that case] G2; here
178.41 in] G1; is
179.13 mechanically,] G2; ~ ∧
179.14 habit,] G2; ~ ∧
179.17 neighborhood;] G2; ~,
180.1 ultra-puerile] G2; ultrapuerile
MS; ultra puerile G1
180n.2 Baldwin] G1; ital.
180n.2 Psychology] G1; rom.
180n.2 i,] E; i.,
181.4 So,] G2; ~ ∧
181.5 nothing,] G2; ~ ∧
181.16 that,] G2; ~ ∧
182.4 is,] G1; ~ ∧
182.4 protoplasm?] G1; ~.
182.10 recurs,] G2; ~ ∧
182.13 other . . . way] G2; other manner than in the way
182.24 (Vol. II, p. 156),] E; not
present MS; (Vol III, p. 156), G2
183.1 which,] G2; ~ ∧
183.2 experiments,] G2; ~ ∧
183.8 Endeavor] G1; endeavor
183.10 is capable of being] G2; is to be
183.10 made out anywhere,] G2; made
out,
183.11 Christians] G1; christians
183.14 militant here in earth,”] G2;
militant,”
183.20 clouds,] G2; ~ ∧
183.21 personality,] G2; ~ ∧
183.22 which,] G2; ~ ∧
183.22 phenomenon?] E; phenomenon? ¶ C. S. PEIRCE

Alterations
165.11 make] be carried
165.12 of] bef del future
165.14 agreed] agreed that

165.18 explode] abolish
165.27 substance.] material substance.
167.1 proved] showed
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167.5 molecules] co
167.6 The same . . . law,] At the same
time, the same hypothesis accounted
for Avogadro’s law.
167.7–8 exposed to the same pressure
and temperature] intl-c
167.8 molecules.] molecules, at th
167.9 Shortly after,] Then,
167.19 kinetical energy] energy of
motion
167.20 must] bef del always
167.20 supposed] bef del due
167.22 ﬁnite] intl-c
167.23 which we can] of which we can
have any
167.25–26 or the exclusive] and the
occ[upancy]
167.26 is] bef del not
167.31 exists to] can
167.31 principle] doctrine
168.1 conceivably] intl-c
168.1 centre;] centre:
168.10 and distribution] intl-c
168.12 in many cases] often
168.15 cannot] must not
168.15–16 magazine] j[ournal]
168.26 independently] independent
168.28 half] intl-c
168n.3 mathematics] astronomy
168n.5 much] very much
168n.8–9 simultaneously] together
169.1 Here] There
169.3 values] bef del for all
169.7 space] bef del in the sy[stem]
169.10 strong] bef del reason
169.10–11 temperature] absolute temperature
169.25 certain] th[e]
170.2 possibility of] existence of the
170.3 varies] is
170.7 is proportionate] are proportionately
170.19 each] the central
170.19 be] bef del inversely
170.22–23 so taken] taken at that
di[stance]
170.25 assumption] intl-c

170.28 The equation . . . can] Such an
equation as th[at]] Such an equation
can only
170.29 therefore only] intl-c
170.29 In] aft del As soon as a condition
170.34–35 forcibly . . . substance,]
apply a sudden pressure to ♦such a
[that] substance
170.36 which it could withstand] intl-c
171.5 contemporaneous] contemporarily
171.11 an ounce] a few millimetres
¯ ] ∂SSRr
¯
171.17 ∂SRr
171.32 we ﬁnd] turns out
171.33 satisfying] intl-c
171.34 equation.] theory.
171.34 for] aft del at least
171.36 considerably] greatly
171.37 indicate] signify
171.38 given . . . gas] molecule
171.40 moving particle] molecule] gas
172.1 constant] the same
172.2 given] intl-c
172.3 In] bef del The idea that disso[ciation]
172.9 unusual] uncon
172.10 when multiplied by the volume] intl-c
172.13 molecular] intl-c
172.17 by] bef del high
172.18 The] aft del Several
172.27 the laws] chemical laws
172.29 that is, of] or
172.30–31 I am . . . is] we must suppose to be
172.37 molecules] they
173.2 planet,] planet will
173.9–10 Let us begin by cataloguing]
First, let us see what
173.10 slimes.] slimes are.
173.17 demonstrate] show
173.20 so] an[d]
173.23 in small proportions] intl-c
173.24 likely] probable
173.24 composition] compositions
173.27–28 whose molecules contain
20 atoms or fewer,] intl-c
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173.31–32 estimate . . . moderate.]
estimate of trillions (English trillions) in] estimate here made seems
immoderately moderate.
173.34 the] their own
173.39 between] of
174.2 way] manner
174.4 have] co
174.9 mass] matter
174.9 a little] intl-c
174.22 slimes] pro[toplasm]
174.22 we seem to] it seems necessary to
174.25 slime] slime is
174.26 no doubt] apparently
174.34 To suppose] Were
174.35 would be to] it would
174.36 in copious supplies] intl-c
174.39 formed] pro
175.2 that] bef del the
175.5 with wonderful truth] to a wonderful degree
175.14 its] the
175.17 there is, will be, or has been]
there is
175.22 course] path
175.22 spread] current
175.22 in the past] intl-c
175.23 in the future] again
175.24 the same path] it
175.26 the] that
175.33 hypothesis] mechanical
hypothesis
175.33 molecular] intl-c
175.35 are obvious results of the]
result obviously enough
175.36–37 substances] molecules
175.38 in many ways] intl-c
175.38 each of] intl-c
176.5 even if . . . thrown out] even if
it] and thrown out
176.8 velocities] a velocity
176.13 freely.] freely; an[d]
176.17 still more] also
176.22 But] bef del this condition
176.25 must] are, no do[ubt]
176.26–27 otherwise] or] in order to
preserve
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176.28 must] are] , are also
176.28 between] within
176.36 at] in
176.39 forming] making
177.2 separated and] intl-c
177.11 series] oper[ation]
177.12–13 and even of muscle-slime,]
intl-c
177.13 unsteady or vibratory] vibratory or tetanic
177.18 traced out.] explained.
177.19 be] is
177.24 labor] work
177.26 heated] hot
177.33 When] If
177.33 are] ge[t]
178.7 way,] bef del as they were drawn
178.12 the law of] intl-c
178.14 aside] apart
178.16 examples of actions] action
178.18 It] This
178.21 reaches] is carried
178.24 into] bef del a
179.2 has but a moderate] only has a
very slight
179.7 systems of] intl-c
179.10 urged] said
179.13–14 which concerns not only]
not only in
179.23 entirely] purely
179.28–29 toward habit-taking] intl-c
179.41 characters] aft del pro[toplasm]
180.2 element of the] intl-c
180.5 peculiarity] arrangement
180.9–10 physical events] material
phenomena
180.10 once grant] let it be granted
180.11 sensibly] intl-c
180.11–12 it only remains] then we
have only
180.12 why] bef del it is that
180.13 so that] and
180.16 usually] ge[nerally]
180.18 Accordingly] Hen[ce]
180.18 ways of behaviour] re[actions]
180.19 with the] with a
180.23 fortuitous] chance
180.24 these will] which
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180.29 and the] and these
180.29 fortuitous] chance
180.34 matter] proto[plasm]
180.37 fully] properly
180.38 adjunct.] bef del That spontaneity which viewed from the ♦without [exterior] appears as
181.7 struggling] wiggling
181.8 an] intl-c
181.10 some] certain] the
181.12 strengthened] affecte[d]
181.17 a] intl-c
181.24 diversity] diversiﬁcation
181.24–25 On the other hand] Other
181.25 uniformity] uniformation
181.31 that if] that, upon the idealistic
theory, that

181.32 follows] must be admitted
181.35 Hence,] Accordingly,
182.7 all] intl-c
182.9 an inward sense] a sense
182.14 if habit be] habit seems to be] it
182.14 it must be equally so] and
therefore
182.19 actions] motio[ns]
182.25 symbol] gen[eral]
182.26 every] a
182.38 de] du
183.3 ﬁrst] intl-c
✧
183.10 is to] can
183.11 been ready] made the greatest
point

Line-End Hyphenation
172.24 pentachloride
173.3 submolecule
175.5 nerve-slime

175.6 muscle-slime
181.23 chance-spontaneity

30. Evolutionary Love, 1892
The copy-text for “Evolutionary Love” is a sixty-six-page fair-copy holograph manuscript that Peirce sent to the Open Court editors with a brief note of
transmittal, dated 7 October 1892. The manuscript (identiﬁed in the apparatus
by the siglum MS) served as printer’s copy for publication in the January 1893
issue of the Monist (P 521), and survives in the Open Court Publishing Company’s archives at Southern Illinois University (Morris Library Special Collections, Box 65 Monist III:2). Only page 57 is lacking; it was sent back to Peirce
with proof copy for clariﬁcation of a passage during November 1892 and was
never returned. This page is of the same stock as the main manuscript and survives in Peirce’s Harvard Papers (R 957:61). All copy-text leaves are sheets of
cream-colored 7T in.  9M in. wove paper, strong, of medium-weight, and
without watermark. Peirce wrote on the rectos in black ink, fading to brown
over time; his page numbers appear in the upper-right corners, offset from the
text by an oblique descending line (\). The corner containing the page number
has been torn off of the recently located page 57. On the versos, only stray inkblots from adjacent pages can be found; the verso of the ﬁnal leaf (page 66)
includes a portion of Peirce’s signature in reverse created from contact with his
letter of transmittal soon after signing. The leaves are in good condition, showing no tears or uneven edges. However, the entire manuscript is soiled by many
ﬁngerprints from the Open Court’s typesetters.
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The printer’s copy was prepared from earlier drafts and contains few revisions. Fragments of the earlier drafts survive primarily in R 957 and total 111
sheets. These include 19 sheets of discarded false starts from the submitted
printer’s copy, as well as a series of earlier draft sequences (all are identiﬁed in
the appendix to the Chronological Catalog).
Only one set of galleys (G1) has survived in the Open Court archives.
These bear editorial corrections in blue and red pencil, but no marks by Peirce
(usually a second, corrected set would be sent to Peirce). Substantive variations in the ﬁnal stages of presswork appear to be authorial and indicate that
Peirce did indeed correct the unlocated second galleys. A subsequent set of
page proofs (PP), also lightly corrected by the editors, is the only other known
prepublication form of the essay. But there is a major thirty-nine-line deletion
on page 196 of these proofs, where a major discussion in the third and ﬁnal
section of both the printer’s copy manuscript and ﬁrst galleys has been
removed and the surrounding text closed up. With no second galleys extant, it
is difﬁcult to determine the source of the cut. The editors sent Peirce the nowlost galleys on 1 November 1892, along with page 57 of the printer’s copy and
a request to clarify what appeared to be an “omission” on that page a few lines
below the passage that would soon disappear. Peirce may have simply scrutinized the entire section while repairing the original point of error and decided
to cut the longer passage nearby. The fact that no written exchange concerning
this cut survives within the extensive Peirce-Open Court correspondence supports this possibility on the surface, but other factors lead to a different conclusion.
Peirce retained page 57 of the printer’s copy and the Open Court’s letter of
transmittal, but the lack of second galleys at either end of an otherwise well
preserved archive may be a sign that documented communications could have
disappeared along with the galleys. Furthermore, the content of the deleted
passage suggests that the cut was not necessarily authorial. The passage represents (in a very simple and clear form) the main point of the entire essay, but
this encapsulated discussion was built around assumptions made explicitly at
the expense of Peirce’s editor, Paul Carus. His reference to Carus’s earlier
Monist writings set the table for the summary passage, but it also bluntly criticized Carus’s position on logical machines. The criticism was not hostile, and
Carus generally engaged in a degree of give-and-take with his fellow philosophers; but this passage was out of step with the rest of the essay and may very
well have been cut under editorial pressure. Peirce, with little income and a
need to extend his Monist series into a long-term association with the Open
Court publishers, was certainly vulnerable to pressure. Correspondence indicates that Peirce was most anxious to keep this article in the January 1893
issue of the quarterly Monist—during October he frantically wrote twice and
telegraphed once to insure that the editors had received his 7 October mailing
of “Evolutionary Love.” He was clearly intent on keeping his place in the January issue, even though the lead article position was already promised to
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another author. On 14 November, Carus noted that both the January and April
issues were “overcrowded” and asked if it mattered which issue Peirce’s paper
appeared in. Carus’s subtext clearly favored a move to the April issue—he
offered Peirce the lead position and noted that the April issue would coincide
with the opening of the Chicago World’s Fair, no doubt hoping that Peirce
would appreciate the proximity of the Open Court Company and its publications to the Fair venues. Peirce’s response has not survived, but he obviously
turned down Carus and remained in the January issue, thus insuring that his
series of papers (and the associated income) would continue without delay. In
order to do this he may have had to cut text for this “overcrowded” issue, and
the ill-advised reference to Carus’s own philosophical shortcomings may have
seemed the best place to cut.
Since there is no evidence that Peirce freely cut the passage, and in light of
circumstantial evidence suggesting that he could have been pressured to do so,
the full copy-text reading is retained at this point. This strategy also restores
continuity to the entire essay, for the cut passage ends with an observation
about the development of logical thought over time. This passage’s ending
includes a long-lost transition into the discussion of the evolution of history
and human achievement that closes “Evolutionary Love.” Peirce intended to
write a capstone essay for this series, but published responses by Carus and
others to this and earlier essays in the series led him to focus on his own rejoinder (“Reply to the Necessitarians,” July 1893), and the capstone essay was
never written.
Even without the second set of galleys, the lesser points of variation within
the several surviving forms of “Evolutionary Love” are less problematic. Substantives that appear to be authorial revisions to the lost galleys are emended
from the Monist page proofs. Emendations that simply correct obvious
mechanical errors (spelling or punctuation) are made on the authority of the
present editors, but the text where the correction ﬁrst appears (G1, PP, or
P 521) is cited for historical interest. Editorial impositions of styled spelling
and punctuation are rejected as nonauthorial. Emendations made for the ﬁrst
time in the present edition are identiﬁed by the siglum “E.” The style of
Peirce’s subheadings has been regularized by emendation throughout the
essay.
Without Peirce’s corrected set of second galleys, it is not possible to identify any changes in accidentals as authorial. Variations in the accidentals of the
surviving two press stages (G1 and PP) or in the ﬁnal publication (P 521) are
generally rejected, unless they correct obvious errors or clarify confusing readings; any further emendations to accidentals are explained in textual notes.
Textual Notes
184.1 AT . . . COUNTER-GOSPELS] For the ﬁve published Monist essays in this series,
Peirce used subheadings only here (marked for small capitals) and in “The Law of
Mind” (marked for italic presentation). His small capitals are retained, and his subheading titles are regularized by emendation to title case for this edition. Internal
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punctuation is retained within the subheads for clarity, but closing punctuation is
deleted and noted in the Emendations list.
185.1 defective.] After completing this page, but prior to completing the submitted version of the essay, Peirce wrote an additional page of text to be inserted at this point.
He marked both the point of insertion and the new passage with an asterisk. Peirce
eventually incorporated the substance of this passage into the ﬁnal half of the essay
(198.30–41,“But . . . composition”), and discarded the leaf prior to submission; it
survives at Harvard (R 957:47) and is reproduced in Annotations. Peirce failed to
delete the asterisk in the running text; it was set in galleys, but deleted prior to page
proofs, the next surviving prepublication form of the text.
185.41 Gospel] Peirce’s inconsistent capitalization of reference to the Gospels is regularized by emendation here and at subsequent points in the text.
186.4 Mind”] Peirce’s original comma, which carried through to publication, is distracting and may simply represent a false start superseded by his quick conclusion to
this sentence. In revision, he altered “my ‘Law of Mind,’” to “my essay ‘The Law of
Mind,’” but refrained from using the comma to anchor additional punctuation for the
new appositive construction. The original comma was not incorporated into either
version of this passage and is removed by emendation.
187.22 love ( . . . page),] In MS, Peirce interlined the parenthetical in apparent haste,
for the revision runs up the right margin of the page. His placement of this interlineation beyond the comma after “love” appears unintentional, and creates a confusing
subordination error in punctuation. The Monist editors added a comma before the
closing parenthesis in page proofs to form a comma-parenthesis pause, but Peirce
never established a preference for this form. For the present edition, the original
comma is moved to the end of the inserted parenthetical to complete what appears to
be Peirce’s intended revision.
187n.3 generalizations] This footnote ﬁrst appears in page proof and was almost certainly added by Peirce in the missing second galleys. The anglicized spelling at this
point ﬁts the styling pattern imposed on all of Peirce’s Monist and Open Court publications; although Peirce occasionally used anglicized forms of various words, this
emendation almost certainly restores Peirce’s lost reading at this point.
188.10 godam] Peirce’s spelling is acceptable and indeed follows one of the most celebrated contemporary observations on this point: “It was the fashion in France, on the
stage . . . to represent the Englishman as habitually saying, ‘Godam’” (St. James
Magazine IV [1869]:226). Capitalization varies with context in the Oxford English
Dictionary examples, and Peirce’s lowercase presentation is retained.
188.17 candle-litten] The MS form (“candle-lighted”) ﬁrst appears in the page proof
typesetting. Even without Peirce’s corrected galleys, the degree of affectation in this
variation is far more likely to be authorial than editorial; it is therefore emended into
the present edition on that basis.
189.41 behoves] Peirce employed an archaic style and syntax in closing the ﬁrst section
of the essay; the archaic spelling at this point occurs at the peak of his antiquarian
rhetoric and is retained as an integral element of this apparent intention.
196.26–27 follows. First,] In MS, Peirce initially began his varieties of mental continuity as a sequence of complete sentences, but almost immediately overwrote the period
with a colon and lowercased his opening ordinals. By the time he got to the second
and third varieties, he had reverted to a sentence sequence, but failed to restore that
structure to the ﬁrst variety. The Monist editors restored this consistency in stages, an
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effort made difﬁcult by the near illegibility of Peirce’s layered revision. The present
edition completes Peirce’s settled intention for the entire passage by making the same
emendation.
198.12–13 reconnoissance] Peirce’s MS spelling (“reconnoisance”) and the Monist
imposition (“reconnaisance”) both fall between the Century Dictionary’s preferred
(reconnaissance) and variant (reconnoissance) spellings. Peirce’s close association
with the Century Dictionary, and his self-acknowledged tendency to drop letters in
the composition of these very essays, suggests that Peirce had the Century Dictionary
variant spelling in mind as he wrote.
198.34 in a brimstone] The missing article is present in Peirce’s discarded draft of this
passage (R 957:47). The omission was no doubt unintentional and is corrected by
emendation.
199.32 cataclasmine] This unfamiliar adjectival form can be veriﬁed as Peirce’s
intended spelling from the surviving discards at Harvard. In the earlier draft reading
(R 957:44), Peirce ﬁrst wrote “cataclasmal” and then altered it to form what would
become the copy-text reading. This reading is retained.
201.9–202.8 No . . . alone.] The deletion of this passage from page proof and the ﬁnal
publication (P 521), as well as the rationale for restoring it in the present edition, is
fully discussed in this selection’s headnote.
202.9–24 One . . . in] Leaf 57 of the MS was returned to Peirce, apparently for clariﬁcation of the opening sentence, where a compositor’s misreading had compounded
two points of confusion. Peirce never returned the page and it was later found in his
Harvard Papers (R 957:61). It is reinserted here.
204.14 Kinetical Theory] Since Peirce deliberately overwrote the lowercase letters to
capitalize kinetical theory, the capitalization is retained.
204.29 surprising] The styled spelling introduced here in the galleys coincides with
Peirce’s usual form found in the writings of this period and is emended here on that
basis.
205.13 ought properly] A compositorial misreading of a pen slip led Open Court compositors to place a comma after “ought.” A second comma was added (presumably in
the missing second galley) after “properly” to complete the offsetting pause. Neither
comma appears authorial, and they are rejected as error compounded by styling.

Emendations
184.(title) Evolutionary Love] E;
EVOLUTIONARY LOVE.
*184.1 GOSPELS] E; GOSPELS. MS;
GOSPELS. G1
184.19 Nay,”] PP; ~, ∧
184.20 “we] PP; ∧ ~
184.25 ajgaqovn] PP; a[gaqon
184.29 already. . . . ] E; ~ ∧ . . .
*185.1 defective.] PP; ~.*
185.4 an Anteros] PP; not present
185.4 hatred] G1; hadred
185.8 Swedenborgian,] G1; ~ ∧

185.13 Substance . . . Creation.] E;
“Substance and Shadow: an Essay
on the Physics of Creation.”
*185.41 Gospel] E; gospel Also
189.24, 198.38
*186.4 Mind”] E; ~,”
186.19 false,] PP; ~;
186.29 Christian] PP; christian Also
194.39
186.39 persons,”] E; ~”,
187.6 supposed. . . .] E; ~ ∧ . . .
187.12 (Ahem!)] G1; ∧ ahem! ∧
187.15 public-spirit] E; public ∧ spirit
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*187.22 love (I . . . page),] E; love, (I
am skipping to another page) ∧ MS;
love, (I am skipping to another page,)
PP
187.28 writer,] E; ~ ∧
187n.1–3 How . . . this?] PP; not present
*187n.3 generalizations] E; generalisations PP
*188.17 candle-litten] PP; candle-lighted
188.37 enterprises] G1; enterprizes
190.1 IRENICA] E; ~.
190.16 system”),] E; ~,”)
190.33 explained,] G1; ~ ∧
190.36 the same] PP; same
191.7 Mansel’s] E; Mansell’s
191.16 preceded] PP; preceeded
191.25 ago; but the] PP; ago. The
192.2 that] G1; than
192.9 the chief] E; chief
192.24 endeavor] G1; endeavour
193.16 connivance.] G1; ~:
193.27 commissured] G1; commisured
193.30–31 commissures] G1; commisures
193.33 Lamarckian] G1; Lamarkian
193.35–36 “Man’s . . . Essence,”] G1;
∧ Man’s Glassy Essence, ∧
193.36 Monist,] G1; MONIST,
193.38–39 of molecules] PP; a molecule
194.14 anancasm] PP; ananchasm
194.15 agapasm] PP; anancasm
194.21 Agapasm] PP; Agapism
194.22 brought] G1; bought
194.25 anancasm] PP; ananchasm
Also 194.33–34, 196.23, 199.30–31
194.35 Christianity] G1; christianity
Also 198.16, 198.20
194.39 Christian] G1; christian
195.35 THIRD ASPECT] E; THIRD
ASPECT MS; THIRD ASPECT. G1
195.35 DISCRIMINATION] E; ~. MS;
DISCRIMINATION. G1
196.15 tend to ﬁx] G1; tend ﬁx
*196.26–27 follows. First] PP; ~: ﬁrst
197.15(1) in.] E; in., MS; inches G1
197.16(1) ft.] E; ft ∧ MS; " G1 Also
197.16(2), 197.17(1,2), 197.18(1)
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197.16(1) in.] E; in, MS; " G1 Also
197.17(1), 197.18(1)
197.17(2) in.] E; in ∧ MS; " G1
197.24 native-born] G1; ~ ∧ ~
197.29 men’s] G1; mens’
*198.12–13 reconnoissance] E; reconnoisance MS; reconnaisance G1
198.21 extent] G1; extend
*198.34 in a brimstone] E; in brimstone
198.41 Christians] G1; christians
199.4 wills,] PP; ~ ∧
199.8–9 History] E; rom.
199.16 spirituality),] E; ~,)
199n.1 History . . . Development] G1;
rom.
200.4 developments, undoubtedly the]
PP; developments, the
200.5 powerful] PP; indisputably powerful
200.5 The] PP; Unquestionably, the
200.9 slap-dash] G1; slapdash
200.19–20 anancasm, . . . be] PP;
ananchasm. It is
200.21 Western] E; western
201.11 Monist,] E; ~. MS; om. PP
201.11 93).] E; 93.) MS; om. PP
201.37 known,] E; ~ ∧
202.9 is in] PP; is to in MS; is to an G1
202.11 men;] PP; ~,
202.12 which man] G1; which has man
202.18 Rome.] G1; ~ ∧
202.21 Empire.] G1; ~ ∧ Also 202.22
202.24 history] G1; History
202.29 585] E; 585. MS; 585, G1
202.29 Philosophy] E; philosophy
202.30 cruciﬁxion.] G1; ~ ∧
202.35 De revolutionibus] E; De Revolutionibus MS; “De Revolutionibus” G1
202.37 418] E; 418,
202.38 following:] G1; ~ ∧
203.1 Aristotle.] G1; ~ ∧
203.2 Aquinas.] G1; ~ ∧
203.3 Kant.] G1; ~ ∧
203.15 “Law of Mind”] G1; ∧ Law of
Mind ∧
203.16 the Monist] E; the MONIST MS;
The Monist G1
203.17 themselves,] G1; ~ ∧
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203.25 am,] G1; ~ ∧
203.25 believe,] G1; ~ ∧
203.33 Gothic] PP; gothic
204.8 Uranus] PP; Neptune
✧
204.22 method of spectrum] PP; method
spectrum
204.23 Kirchhoff] PP; Kirchhof
204.24 The authorship of the Periodical] PP; The Periodical

204.25 disputed between] PP; claimed
by
*204.29 surprising] G1; surprizing
204.34 pharmacopœias] PP; pharmacopeias
204n.1 “Heat”] E; ∧ ~ ∧ MS; Heat G1
204n.1 Encyclopædia Britannica] G1;
rom.
205.16 agapasticism,] E; ~ ∧

Rejected Substantive
*201.9–202.8 No . . . alone.] MS; om. PP

Alterations
*184.1 BLUSH.] ASPECT.
184.10 One] one
184.20 trusted] believed
184.27 Son] son
184.28 through him be saved.] be
saved through him.
185.3 it] intl-c
185.20 and the same] intl-c
185.21 drawing] bringing
185.25–26 your neighbor.] others.
185.26–27 Benthamite,] Benthamite
motto
185.32 ¶ Everybody] Everybody
185.32 statement of St. John] Golden
Rule
185.34 I will not say] not
185.41 cosmos,] material cosmos,
186.4 careful student] reader
186.4 essay “The Law] “Law
186.12 Intelligence] Intelligent
186.14–15 leads . . . comfort.] tends
toward the highest good, which is,
sufﬁcient food and comfort.
186.15–16 master] commander
186.18 will] may
186.20 say, then,] say
186.21 that] bef del atten[tion]
186.21 paid] intl-c
186.22 induced] led to
186.23 sentiment,] love,
186.31 surveyed] examined
186.39 you have] it is
187.2 that is] intl-c
187.3 perhaps . . . ﬁdget] the business

187.5 says he,] he says,
187.5 but using . . . word,] but not, of
course, using that name,
187.8 remarks] says
✧
187.12 ahem!] aft del Cant,—
187.16 suggest putting] prompt the
187.22 (I am . . . page)] intl-c
✧
187.25 beneﬁcent.” . . . highest]
beneﬁcent,” and whose “sole object”
is the “sustenance and enjoyment” of
the individual man.
187.29 holds] looks upon] th
187.30 for] to
187.36 Mammon] mammon
188.18 sometimes] was sometimes a
little
188.38 worthless] fraudulent
189.5 concerning] about
189.8 go] tend
189.11 animal . . . life] mind
189.12 our] living
189.13 true] intl-c
189.14 which] bef del as children
189.29 accurately] fairly
189.34 agapastic] agapistic
189.37 agapasm] agapism, and
189.40 on my part] intl-c
189.41 severally] intl-c
190.2 afﬁnities] afﬁnity
190.11 had been] made
190.12–13 considering,] speaking
190.13 entire] whole
190.17 had] intl-c
190.19 minds] scientiﬁc minds

Textual Apparatus
190.20 had drawn] drew
190.22 had] ins
190.27 excited] had excited
190.28 very] intl-c
190.35–36 whose teaching] which
191.4 known] felt
191.17 ruthless theory] theory like
191.25 looks] seems
191.25 now] today
✧
191.25 The] But the
191.31 all] all the
191.32 Many] aft del It has
191.35–36 one . . . order,] in the same
order,
191.36 latter] intl-c
191.37 former.] other.
191.41 after] when
192.3 heredity] inﬂuence
192.6 think] wish to
192.13 his] this
192.14 hypertrophies] alterations
192.21 admitting] admit
192.22 some of the] the
192.26 since it is] as bein[g]
193.1 heredity] heredity,
193.3 bring] modi[fy]
193.9 remembering,] bearing in mind
193.10 let us ask] how
193.10 aspect] bef del does
193.21 the] a
193.37 at least,] intl-c
194.2 the most . . . is] it is most perfectly illustrated in
194.4 as unitary] as a unit
194.5 make a] complete
194.15 which] that
194.29 twice] once
195.23 fate] fate,
195.29 Or say, it] It
195.33 that] a
195.34 at which . . . aiming.] which
Hegel was aiming at.
196.2 radically] intl-c
196.4 whatever] the
196.8 formulate] make
196.13 quite purposeless] without purpose
196.14 new] intl-c
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196.15 unforeseen] intl-c
196.16(2) of] in
196.17–18 character] deter
196.23 an immediate] a direct
196.25 the power of] intl-c
196.25 virtue] me[ans]
✧
196.26–27 follows: ﬁrst, it may affect]
follows. First,
196.28 such individuals as] individuals
who
196.29 powerfully sympathetic] powerful sympathic
196.32 a private person] private persons
196.32 he is] they are
196.34 inﬂuence] bef del either
196.38 comprehended] apprehended
196.41 Most High] Highes[t]
197.5–6 and sympathetic] intl-c
197.6 the] a
197.8 So far as] If
197.11 assume] say
197.13 8] 6
197.27 we shall . . . anancasm] it negatives, as we shall see, anancasm
197.30 highest] higher
197.36 cannot] have not
198.8 education] course of in[struction]
198.8 individual minds] the individual
mind
198.9 exclusively] only
198.16 example of tychasm] movement of history
198.18 an era or eon] a period
198.19 at ﬁrst] intl-c
198.21 unmitigated] unadul[terated]
198.22 into] intl-c
198.22 seduced] taught to
198.40 at any rate,] in any case,
199.4(1) a] bef del merr[y]
199.4 every slip serving] and every
slip served
199.5 feeling] spirit
199.6 grew] in[creased]
199.6 about A.D. 330] the time Eusebius came to write
199.8 (the Jared . . . day),] intl-c
199.11 worse,] even worse,
199.16 is] ar[e]
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199.20 Another] Someth[ing]
199.21 swifter,] bef del and which may
be
199.24 a habit of thought] one idea
199.25 supplanted] repl[aced]
199.27–28 It reminds . . . vice-president.] intl
199.36 by] in
200.3(2) the] its
✧
200.5 indisputably] without d[ispute]
200.7 steps in] discoveries
200.10 make . . . beginning] begin
200.13 rule] discipline
200.15 quite] intl-c
✧
200.19 ananchasm.] bef del Perhaps,
the recent Japanese
200.24 it is] we might say it w
200.25–26 thing in modern learning.] element in the history of modern science.
200.31 line] path
200.31 it is to be carried nor] its road
will bend n] it is
200.32 rule] regular
200.40 perhaps] intl-c
201.2 train] piece
201.17 half] intl-c
201.20 draw] tell
201.26 than a] than any
201.29 any] every
201.32 the] their
201.35 hold] st
201.36 but a] relatively
202.14 movement] period
202.14 likely to be supplanted]
suppl[anted]
202.22 962] 967
202.24 signiﬁcant] importan[t]
202.25 486] 491

202.25 491] 486
202.28 thought.] philosophy.
202.33 1125] 1100
202.33 Rise] Establishment
203.12 or sympathetic] intl-c
203.13 and recognition of it] of it
203.13 I] bef del ass[ume]
203.20 could] can
203.21 directly] intl-c
203.27 that] bef del in[dividual]
203.27 mind] mind, individual
203.28 apart from] besides
203.39 cathedral] intl-c
204.3 such] so
204.4–5 Such . . . examination.] As far
as I can make out from my readings
they were not at all so.
204.4 ﬁrst] slightest
204.10–11 may . . . as the] was probably the
204.13 there are eminent men] the
admirers of Thomson
*204.14 Kinetical Theory] kinetical theory
204.17 diffusion and] intl-c
204.18–19 doctrine] theor[y]
204.19 presented] set forth
204.22 method] intl-c
204.30 was] is
204.31 made out before.] established.
204.31 not so] so
204.35 property] properties
204.36 it was] they were
204.36 had] was
205.4 desire for gain] g[ain]
205.4 About] In
205.14 altogether] intl-c
205.17 be persuaded to] intl-c

Line-End Hyphenation
191.33 embryological

31–35. Studies on the Algebra of the Copula, 1891 (General Headnote)
Many times throughout his life, Peirce tried to work out a presentation of
rules for the algebra of the copula of inclusion that would be rigorous, economical, and notationally innovative. This interest grew particularly strong in
the early 1880s, during his Johns Hopkins period, when Peirce began to elabo-
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rate an adequate formal notation in his papers on the algebra of logic. Peirce’s
motivation was largely pedagogical. Each of his attempts to teach logic, notably through the 1887–88 correspondence course and its unsuccessful revival in
the early 1890s, was accompanied by efforts to compose textbook-like documents. In this way he would experiment with several strategies for deriving,
formulating, and ordering logical-algebraical rules. One such nest of documents was composed in the ﬁrst half of 1891. The bulk of this material is found
in two distinct sets of manuscripts, R 577–579 and R 73–74.
The ﬁrst series (R 577–579, plus a few pages from other MSS, notably R 839)
consists of a good hundred sheets of mostly white, unruled, 7[ in.  9M in.
paper, unpaginated and undated. These pages contain many false starts and
restarts, opening with a dozen different titles. “Algebra of the Copula” is the
most common form of the title, but others are “Examination of the Copula of
Inclusion,” “Formulae of Copula Examined,” and “On the formal laws of the
copula of inclusion.” His work in this ﬁrst series has been redistributed into
seven folders, cataloged as items 1891.11–17, including four documents that
are distinct and signiﬁcant enough to merit publication as selections 31–34.
All these documents are short, and the chronological sequence has been
determined on the basis of internal comparisons. Dating is largely based on
circumstantial evidence involving selection 31, an untitled document which
we have named, on the basis of content, [Deductions from a Deﬁnition of the
Copula]. In this document, Peirce uses the term “scriptible” to indicate that we
have a right to write something; the concept of having a right to write appears
in the same context in the 24 February 1891 entry of Peirce’s “Logic Notebook” (R 339:263), and again a few pages later as he develops several socalled “new principles” relating to the copula (R 339:265). These principles
serve as preamble to those found in selection 31. The R 339 notes are clearly
fragmentary and tentative, and it is reasonable to assume they mark the beginning of Peirce’s 1891 work on the algebra of the copula, for which they constitute an acceptable terminus a quo. Peirce’s handwriting is uniform throughout
and matches that found in dated documents of the period.
The second series of manuscripts, consisting chieﬂy of R 73 and R 74,
comprises two documents, each of which comes with its own run of false
starts, working sheets, and draft pages, all on paper similar to that of the ﬁrst
series. The main text in the ﬁrst document set is titled “A problem of trees,”
and is itself preparatory to the main document of the second series, “On the
Number of Dichotomous Divisions: a problem in permutations” (selection
35). There is little doubt that the discussion in the second MS series derives
from that of the ﬁrst series; in addition to internal textual evidence, initial starts
of “A problem of trees” are titled “Algebra of the Copula.” Since the second
series makes a direct reference to “Cayley’s trees,” a topic Peirce discussed at
length in a 10 June 1891 letter to Allan Risteen (RL 376:31–32), it is likely
that Peirce was working on this subject by the end of the spring of 1891, making the latter a plausible terminus ad quem for the entire nest of manuscripts,

614

W r i t i n g s o f C . S. P e i rc e 1 8 9 0 – 1 8 9 2

therefore dated spring 1891. A full recapitulation of related pages and reconstructed documents in this second series appears in the Chronological Catalog
(1891.17–18).
31. Deductions from Definition of Copula, 1891
The three-page copy-text has been reconstructed from two leaves of the
R 577–579 Harvard run of papers on algebraic notation (R 579:73, 72) and a
ﬁnal leaf recovered from the more general R 1573 nest of fragments
(R 1573:249  R 1573x:63). All three are sheets of the 7[ in.  9M in. unwatermarked, medium-weight, white paper common to the entire set of related
pages. Each one is inscribed on the recto by Peirce in black ink, which has
slightly faded over time. The text is untitled, with closely spaced lines in places,
but the deductions forming most of the text are continuous and contain only one
interlined revision. This brief but carefully developed document evolved from a
shorter two-page draft (R 579:74; R 278b:229  R 1573x:62  R 1573x:248)
and another draft, for which the second leaf (R 1573x:64  R 839:102) is the
only surviving fragment. An even earlier transitional fragment titled “Algebra of
the Copula” (R 579:75, 76, 71; R 1573x:65) is an attempt to develop the subject
of notation via Peirce’s earlier work on the logic of relatives (W5:372–378).
Though undated, the copy-text completes the ﬁrst stage of work on the algebra
of the copula during the spring of 1891; the general headnote for selections 31–
35 includes a discussion of the dating rationale.
Peirce did not consistently mark variables in logic formulae for italicization. These variables, lowercase and uppercase, have been italicized and
recorded as a class in the Emendations list. Peirce composed this text rapidly
and did not take time to place a comma between the antecedent and consequent of each proposition. This process is completed for clarity of presentation, following the pattern of punctuation Peirce established in his opening
propositions and (sporadically) through the remainder of the paper. Peirce’s
numeric references to his opening or deﬁning propositions (I, II, and III) are
also offset by comma for clarity. Both of these classes of intervention are
clearly necessary for fair-copy presentation of such a technical piece, and are
recorded as emendations below.
Emendations
208.(title) [Deductions . . . Copula]]
E; not present
208.3 et seq. B] E; rom. All uppercase
variables rom.
208.6 DEDUCTIONS . . . DEFINITION] E;
Deductions from this deﬁnition.
208.7 (1)] E; (1.)
208.10 (2)] E; (2).

208.12 scriptible,] E; ~ ∧ Also 208.15,
208.17, 208.18, 208.21, 208.22,
208.23, 208.25, 209.3
208.12 likewise] E; like-wise
208.16 indeﬁnitely.] E; ~ ∧
208.18 III,] E; III ∧ Also 208.23,
208.25, 209.4, 209.8

Textual Apparatus
208.19 II,] E; II ∧ Also 208.22,
208.24, 209.3, 209.6, 209.9
208.26 I,] E; I ∧ Also 209.2, 209.7
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209.3 by] E; By
209.7 B,] E; B ∧

Alteration
208.22 I and] intl-c

32. Algebra of Copula. Version 1, 1891
Copy-text consists of three holograph pages representing, along with selection 33, intermediate work on algebraic notation bearing this title within the
larger nest of Peirce’s spring 1891 work on this subject (1891.11–17). These
three pages (R 577:2–4) are all 7[ in.  9M in. leaves of the unwatermarked, medium-weight, white paper Peirce used in composing the entire
series. The leaves are in good condition, with Peirce’s text inscribed in faded
black ink on the rectos. The composition is continuous and includes only two
in-line cancellations in the running text and a single interlined revision. It is no
doubt the product of earlier drafts, and three discernible starts for the piece
have been recovered: a four-page ﬁrst start, carrying the variant title “Algebraic Rules for the Copula” (R 579:20, 52, 64, 19); a two-page sequenced
draft (R 577:7; R 579: 33); and a draft consisting of an opening page overview
followed by four attempts to derive algebraic rules (R 577:6; R 579:37, 35, 36,
21). All of these preliminary working pages are considered pre-copy-text;
there is also a surviving discard from the copy-text itself (R 579:22, a draft of
the last page) containing a version of Rule 5 before Peirce corrected and condensed it to the form found on the ﬁnal page of the copy-text. The general
headnote for the “Algebra of the Copula” selections includes a full discussion
of the dating rationale.
Peirce did not consistently mark variables in logic formulae for italicization. These variables, lowercase and uppercase, have been italicized and
recorded as a class in the Emendations list.
Emendations
210.(title) [Version 1]] E; not present
210.3 et seq. b] E; rom. All
lowercase variables rom. except a at
210.17

210.7(4)  ] E; R
210.19 ALGEBRAIC RULES] E; Algebraic Rules.

Alterations
210.14 immediate parts,] intl-c
210.14 clauses,] bef del not enclosed
211.4 Thus] bef del if we have

211.17 an antecedent clause] a clause
211.21 original] intl-c
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33. Algebra of Copula. Version 2, 1891

Copy-text consists of nine holograph pages from the second version of the
spring 1891 series bearing the title “Algebra of the Copula.” Like selection 32,
it represents the intermediate stage of development within this nest of pages
(1891.11–17), and, along with selection 32, appears to contain rules that are
closer to the correspondence course materials of 1887–91 than to the 1894
book-length manuscript “How to Reason” (posthumously called “Grand
Logic”). The nine copy-text pages (R 579:60, 26–30, 23–24, 55) are all
7[ in.  9M in. leaves of the unwatermarked, medium-weight, white paper
used throughout the series. They are in good condition with occasional soiled
corners, but Peirce’s text is not obscured by soiling. The text is inscribed in
faded black ink on the rectos, but his own notes-in-progress appear on leaf 26
(verso) and leaf 27 (in pencil, across the text of the recto). Peirce’s text contains very few corrections or revisions and appears to be directly developed
from a preliminary three-page draft (R 579:25, 59, 44), to which R 579:65 is a
precursor, and a more mature but fragmentary seven-page draft (R 579:57–58,
56, 54; R 577:8; R 579:34, 31), all bearing the same title found here and in
selection 32. Eventually Peirce would repudiate the notation he uses here, as
he moved toward the rules established for “How to Reason” (R 411:32–33).
The general headnote for the “Algebra of the Copula” series includes a discussion of the dating rationale.
Peirce did not consistently mark variables in logic formulae for italicization. These variables, lowercase and uppercase, have been italicized and
recorded as a class in the Emendations list.
Textual Notes
212.6 proposition . . . another] This seven-word passage is supplied by emendation to
complete the deﬁnition of Peirce’s convention for parenthetical notation. The earliest
form of this deﬁnition, “A proposition which is the antecedent of another is to be
written in parentheses” (R 579:65), appears in Peirce’s second start of the draft
sequence bearing this title. This leaf predates both selections 32 and 33, but was miscopied into the preliminary draft for selection 33 (R 579:25). Peirce appears to have
dropped an entire line in copying the deﬁnition into preliminary draft, focusing
instead on revisions to the predicate and more complex revisions to the next sentence.
He apparently carried this corruption forward to the copy-text, which is emended
based on the circumstantial evidence in the pre-copy-text readings.
212.6–7 parenthesis] Since this term can refer to both marks of enclosure in a pair, the
present text retains Peirce’s consistent use of the singular form in referring to a single
pair. His plural references to more than a pair are consistent, and are allowed to stand
as well.
212.17 132] Peirce’s copy-text reading for this calculation (139) represents a misreading from his worksheets. Calculations on both R 579:14 and R 1573x:51 show 132
forms for displaying six copulas and 429 for displaying seven copulas. Since these
lines of calculation are closely packed on the calculation sheets, it is clear that Peirce
simply misread these two lines as he transferred the calculation into the copy-text.
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212.24 I] Peirce failed to revise his working designations here (“Proposition A”) and at
213.1 (“Proposition B”). On subsequent passages, Peirce generally refers to these
propositions as I and II respectively, probably in an effort to avoid confusion with the
propositions A, B, C, and D deﬁned in the opening lines of the copy-text. These
emendations eliminate confusion and complete Peirce’s settled intention for identifying both propositions by roman numerals.

Emendations
212.(title) [Version 2]] E; not present
212.2 b] E; rom. All lowercase and
uppercase variables rom. except
213.30(1), 213.31(1), 214.26(3),
214.27(1)
*212.6 proposition . . . another] E; not
present
212.17 forms;] E; ~,
*212.17 132] E; 139
*212.24 I] E; A Also 213.31, 214.6
213.1 II] E; B Also 214.3
213.15 prop.] E; prop ∧ Also 213.18,
213.26
214.1 [formula].] E; ~ ∧ Also 214.12,
214.15, 214.29, 214.32, 215.16,
215.33, 216.7, 216.9

214.2 3] E; III Also 214.10, 214.30
214.19 rule] E; rul
214.23 3.] E; III ∧
214.30 Rule] E; rule
215.5 ¶ Rule 5: principle] E; ∧ ~ 5 ∧
Principle
215.9 repeat] E; Repeat
215.9 from] E; the from
215.19 ¶ Rule] ∧ ~
215.22 ¶ Rule 7: principle] E; ∧ ~ 7 ∧
Principle
215.27 g.] E; g ∧
215.28 rules:] E; ~.
215.29 [formula];] E; ~ ∧ Also 215.32

Alterations
✧

212.3 Either a or] If a is
212.18 consequent] an[tecedent]
212.19 under] c[onsequent]
212.26 and] bef del since
213.8 the ﬁrst] two an[tecedents]
213.16 Thus] Hence
213.24 supposed] is
✧
213.25(2) A] a
✧
213.31 A] B
213.33 antecedent] bef del intl-c or
twice as consequent
213.35 antecedent] con[sequent]
213.36 the latter] one
213.37(2) the] this
213.37(2) other] latter

214.13 Now] For
214.18–19 of the kind deﬁned by the
rul] intl-c
214.21 Take] The
214.25 For] bef del either a holds true
or (a R b ) R a, by b. Now if
215.2 But] aft del But either (a R b )
R c or (a R b ) is true by b, and
215.9–10 from the beginning of the]
out to the beg] out to the
215.11(1) to] in
215.13 Thus, from] bel del ¶ Within an
odd number of
216.1 consequents] ante[cedents]

✧

34. Examination of Copula, 1891
Copy-text consists of seven pages (R 579:15, 18, 3, 16, 17, 5–6) recovered
from the Harvard R 577–579 concentration of work on the algebra of the copula. This selection represents the most mature and fully developed stage of
Peirce’s initial work on the copula, composed during the spring of 1891.
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Within this grouping two preparatory compositions have been identiﬁed. A
ﬁve-page composition, “Formula of Copula Examined” (1891.14), evolved
from a shorter three-page draft and some twenty-ﬁve pages of working materials. A transitional six-page run of formulae notes (1891.15) forms a bridge
with the previous three selections. The copy-text itself evolved more directly
from its own distinct sets of working papers (R 579:4, 7–8, 14; R 1573x:51,
67, 69; R 839:165) and two abortive drafts, one titled “Study. On the formal
laws of the copula of inclusion” (R 579:9, 11), the other titled “Examination of
formulae of the Copula of Inclusion” (R 579:10; R 1573x:68).
The copy-text pages are all 7[ in.  9M in. leaves of the unwatermarked,
medium-weight, white paper used throughout the 1891.11–17 series. The text
is inscribed in faded black ink on the rectos with very few corrections or revisions in the running text or formulae—no doubt a result of all the preparatory
work evident in the fragments and drafts surviving throughout the different
stages of composition. Peirce subsequently shifted his interest to ﬁnding an
algorithm to determine the number of formulae for any number of copulas,
with 1891.17—again titled “Algebra of the Copula”—being intermediary to
1891.18 and 1891.19 (selection 35). The general headnote for selections 31–
35 includes a discussion of the rationale attributing this work to the spring of
1891.
Unlike the other algebra of the copula selections, Peirce has taken care here
to present subheadings consistently offset from previous sections by centered
rules (except for the last section which begins at the start of a new page). He
also makes a point to lowercase the subheadings, perhaps to minimize the
sense of a formal break between sections of this largely iterative selection.
Although Peirce generally exhibited a preference for title-case subheadings,
his specialized presentation practices for headings in this selection are
retained. Peirce also took care to center the general forms of propositions that
open each subsection, and this aspect of presentation is also retained. But his
inconsistent indentation of internal points does not affect meaning and is
silently regularized throughout. Furthermore, Peirce did not consistently mark
variables in logic formulae for italicization. These variables, lowercase and
uppercase, have been italicized and recorded as a class in the Emendations list.
Textual Notes
217.23–218.1 Or . . . [formula].] Due to space limitations in the manuscript, Peirce’s
interlined addition of the alternate proof (3) was penned as a run-on revision to the
second special case (3) here and at 219.1–2. The (3) formula has been offset as a display for consistency in layout.
219.27 Not quite self-evident,] Peirce’s addenda to this proof source, “but follows at
once from (3),” is cupped within an open parenthesis to ensure that it would be
attached only to this formula within a densely-written sequence of formulae. Since
this mark functions as an insertion guide rather than a mark of punctuation, the single
opening parenthesis is emended to a comma.
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220.7–8 To . . . U R V.] A pair of lines forming an opening brace attach this particular
proof to the second formula deduced from Form V. The lines are clearly extratextual
directions for fair-copy transcription or typesetting, and are not included in the copytext.

Emendations
217.2 et seq. X R Y] E; rom. All
uppercase variables rom.
217.8 [formula]] E; ~. Also 218.6,
218.18
217.11 Proof.] E; ~ ∧
217.16 cases:] E; ~ ∧
218.1 [formula].] E; ~ ∧ Also 218.30,
220.22
218.2 II] E; III
218.2 formula.] E; ~ ∧ Also 220.15,
220.19, 220.34, 220.35
218.3 three copulas] E; 3 copulas.
218.4 [formula]] E; ﬁnal bracket not
present
218.5 II.] E; II ∧ Also all subsequent
roman numerals in vertical lists,
except 221.5, 221.6, 221.27, 221.28

218.11 (3)] E; ∧ 3 ∧ Also 218.12,
219.25, 219.28, 220.10, 220.11,
220.12, 220.28
218.13 (3).] E; (3) ∧
219.2 (3).] E; (3) ∧
219.26 case] E; Case Also 219.30
219.26 (3)] E; ∧ 3 ∧ Also 220.1
*✧219.27 self-evident, but] E; self
∧ evident ∧ (but
219.30 (2)] E; ∧ 2 ∧ Also 219.37
219.37 from] E; From Also 220.1
220.12 (6)] E; ∧ 6 ∧ Also 220.13
220.28 reduced] E; Reduced
220.32 by] E; By
220.33 contradiction] E; contrad.
221.1 ﬁve] E; 5

Alterations
✧

217.2 X R Y] A R B
217.4 A. We . . . true.] added
217.4 obliged to take] justiﬁed in
assuming
✧
217.8 X R Y] A R B
✧
217.10 X R X] A R A
217.23 formula] form
✧
217.23–218.1 Or (3) . . . Z )] added
217.23 follows from] may
✧
218.1 X R [Y R (Z R W )] A R [B
R (C R D )

218.19 we] X
218.31 For] aft del For, assume X is
true
218.32 show] as[sume]
219.1–2 Or this follows at once from
(3)] added
219.13 {[ ] [(
✧
219.14 {U] {[U
✧
219.14 U] {
219.27 self] intl-c
✧
220.21 X} R X] Y} R Y

35. Dichotomous Divisions, 1891
Copy-text consists of eleven pages recovered from the R 73–74 run of
pages on the algebra of the copula and from the R 278 nest of unidentiﬁed
fragments. These pages (R 74:4–7, 19, 8–9; R 278:264; R 74:10–12) are all
7[ in.  9M in. sheets of the unwatermarked, medium-weight, white paper
used in all of Peirce’s spring 1891 work on the copula. The leaves are generally
in good condition, although the upper-left corner of the ﬁrst page is torn away
and all are yellowed and slightly torn along the edges. The text is inscribed in
slightly faded black ink on the rectos with very few corrections or revisions.
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Peirce’s holograph page numbering appears in the upper-right margin of ten
pages in an unbroken sequence from 1 to 10. However, a page not numbered
by Peirce (R 74:19) that clearly belongs between pages 4 and 5 has been
restored to complete the text. This page may have been accidentally shufﬂed in
with preliminary leaves before he paginated the rest of the document; the
numeral 6 is written near the upper-right corner by an unknown hand, most
likely after the manuscript arrived at Harvard, merging it into the numbering
sequence (by the same hand) found on the preliminary version of this manuscript, entitled “A problem of trees” (1891.18). However, a careful examination of the content shows that this sheet never belonged there; in fact, the sheet
numbered 7 in this preliminary draft follows seamlessly after the sheet numbered 5.
The copy-text itself also contains notes by latter-day researchers. A comment by the CP editors appears at the foot of the page on R 74:9 (Peirce’s page
6), referring to a missing page 7 (subsequently recovered as R 278:264). The
Robin number for portions of this manuscript (“Ms. 74”) was penciled in at the
upper-left corner of the opening leaf. This selection was subsequently published in NEM 4:301–5, but the two misplaced pages (R 74:19 and
R 278:264) were not included.
This selection’s pre-copy-text materials illuminate the way that Peirce
advanced from the approach he developed in selections 31–34. In his ﬁrst
attempt beyond selection 34 (a two-page draft bearing the “Algebra of the
Copula” title common to the earlier series [1891.17]), Peirce shifts from an
examination of formulae with a ﬁxed set of copula to establishing an algorithm
that gives the number of formulae for any number of copula. Peirce carried this
work forward into an eleven-page document entitled “A problem of trees”
(1891.18). This document (R 73:2–3; R 74:16–18, 20–25) is preceded by two
preliminary starts, both called “Algebra of the Copula” (R 577s:2 and
R 577:5; R 74:27), and a four-page untitled draft (R 74:13–15; R 73:4). In
these documents, Peirce began using standard punctuation marks as separators, a technique that continues in selection 35. The general headnote for selections 31–35 includes a discussion of the rationale attributing this work to the
spring of 1891.
As in the preceding four selections, Peirce did not consistently mark variables in logic formulae for italicization. These variables, lowercase and uppercase, have been italicized and recorded as a class in the Emendations list.
Peirce also used varying numbers of ellipsis points in mathematical formulae.
These have been silently regularized to three points.
Textual Notes
227.28 exact] As he began this table, Peirce placed two short rules in the ﬁrst row after
“exact” to deﬁne the spacing he wanted for the rest of this three column table. These
rules are clearly extratextual template guidelines, and have been silently removed
from the present edition.
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Emendations
222.(title) A . . . Permutations] E; a
problem in permutations. By C. S.
Peirce.
222.2 et seq. A] E; rom. All A’s, B’s,
C’s D’s, E’s, F’s in punctuated rows
or separated by R rom.
222.9 etc.,] E; etc. ∧
222.17 ABC-separations] E; ABC
∧ separations Also 222.20, 222.21,
222.22, 227.22
223.5 1 1] E; 1 1
223.6 F 2] E; F 2.
223.9 2 1  5 1] E; 2 1 5 1
223.28 [formula denominator]] E; [~].
224.4 ABC-separation] E; ABC
∧ separation Also 224.19, 224.20,
224.27, 226.8–9, 226.10, 226.17–
18, 226.21
224.8 E : F] E; E . : F

224.23 or] E; of
224.23 ABC-separation] E; ABC
∧ sepation
226.3 t t j j t t j t j j j] E; rom.
226.7 t j t t j j t j t j j] E; rom.
226.17 js] E; j’s Also 226.23,
227.7(1,2), 227.11
226.24 tjtjtjtjj] E; rom.
226.28 has] E; have
227.2 ts] E; t’s Also 227.7(1,2),
227.11
227.12 js] E; js,
227.15 number),] E; ~,)
227.19 recur] E; recurr
227.21 telltale] E; tell tale
227.26 p] E; rom.
227.27(1, 2) n] E; rom.
228.18 factor] E; ~.

Alterations
222.5 presents itself] arises
222.20 right] left
223.22 true] intl-c
223.25 as] intl-c
224.4 insert] set
✧
226.3 t t j j t t j t j j j] t t j j t t j t j t t t
226.12(1) the] that

226.34 between the ﬁrst pairs] in pairs
226.36 ts] j[s]
227.2 js] bef del comma
227.4 properties] property
227.6 place] point
227.18 the] must
227.30 Makes] Giv[es]

Line-End Hyphenation
224.24 telltale

36. Investigating the Constant of Space, 1891
Copy-text (R 1028:2–4) consists of three sequential leaves; all are
8U in.  10 \ in. sheets of lightweight, wove, unwatermarked, light-blue
paper. They are in good condition and inscribed on the rectos by Peirce in
black ink that has slightly faded over time. Composition is continuous with
only a few interlinear revisions. The penciled annotation “Ms. 1029” appearing in the upper-left corner of the ﬁrst leaf is a superseded working note from
the 1960s reorganization of the Harvard Peirce Papers; Peirce’s later exposition of the Michelson–Morley (and earlier) experiments included in R 1029
addresses stellar motion only in the context of the velocity of light, and has no
direct connection with his investigation of the constant of space, which was
eventually cataloged as R 1028.
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Three handwritten narrative outlines of Peirce’s evolving methodology for
investigating the constant of space survive from this period. The ﬁnal revised
draft (the copy-text) bears the date “1891 March 24.” A longer, undated draft
(R 1028:5–7) and an earlier preliminary draft (RL 376:14–15) bearing the
same date as the copy-text indicate that these outlines capped a rapid methodological investigation of the subject. The preliminary draft is contained in an
unﬁnished letter to Allan Risteen, who had served as a computer for Peirce’s
Coast Survey reports and was about to work with Peirce again on his Century
Dictionary deﬁnitions. Peirce’s continuing correspondence with the young
mathematician turned to the subject of the constant of space in early March,
apparently triggered by Risteen’s 20 June 1890 article in Science on using
spectroscopy in measurements of stellar motion.
During the late winter of 1891 Peirce outlined a speciﬁc application of Risteen’s spectroscopic research in the context of Peirce’s own investigations of
the constant of space. Peirce’s letter containing this application has not been
located, but is inferred from Risteen’s enthusiastic response of 3 March 1891;
the following day Risteen forwarded a list of binary and multiple star systems
“to which the spectroscopic method might perhaps be applied” (RL 376:5–7).
On 24 March Peirce began an incomplete (and apparently unsent) general outline for Risteen of the various methods for gathering evidence of the curvature
of space; this unﬁnished letter seems to be the ﬁrst draft of the “Methods of
Investigating the Constant of Space” that he would complete later that day.
Peirce and Risteen continued to discuss the curvature of space off and on for
another year, but most of their exchanges focused principally on an arithmetic
textbook and on mathematical deﬁnitions for the Century Dictionary.
The methods that Peirce ﬁrst listed in the letter fragment involve ﬁnding
evidence for the curvature of space from proper motions alone, or from stellar
magnitudes alone. The next undated version (R 1028:5–7) includes these
methods and continued further in some detail with nineteen methods altogether. The extended methodology includes the assumption that “the mean
absolute linear motions of the stars is the same as that of the solar system”
(method 15, R 1028:7). The dated outline (R 1028:2–4) contains only ﬁfteen
methods, but it is clearly the more mature of the two, for here Peirce dispenses
with the simplifying assumption of a uniform motion for both stars and solar
system. In this version, Peirce also brought some of his recent work with the
spectroscopic “application” to bear. As he worked beyond the methodologies
recorded in the longer list, Peirce was also condensing and even eliminating
other methods. His closing note in the copy-text that there are more complicated methods probably refers to the points in RL 376:14–15 and in
R 1028:5–7 that he condensed in the successive drafts. R 1028:2–4 is thus the
most fully developed surviving form of Peirce’s methodological outline and is
selected as copy-text on that basis. Peirce’s date heading, which is right justiﬁed in the top margin of the opening leaf, has been emended out and placed
into the title box that opens the selection.
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Peirce would develop these observational methods more fully in the coming months and years. He presented a paper no doubt developed from these
outlines, titled “Astronomical Methods of Determining the Curvature of
Space,” at the National Academy of Sciences meeting of 10–12 November
1891. The text has never been found, but an abstract published in the Bulletin
of the New York Mathematical Society (1:80) notes that “Professor Peirce presented astronomical evidence tending to show that space possesses a negative
curvature, and called attention to various methods of conducting an investigation of this property of space.” Peirce’s December 1891 correspondence with
Simon Newcomb outlines Peirce’s reservations about ever ﬁnding measurable
evidence for these determinations (R. M. Martin, ed., Studies in the Scientiﬁc
and Mathematical Philosophy of Charles S. Peirce: Essays by Carolyn Eisele,
Mouton, 1979, pages 52–93). Nevertheless, two years later, when the
renowned German physicist H. von Helmholtz visited New York City, Peirce
took the opportunity to inform him of his continuing interest in the topic.
According to a letter from the physicist Ogden Rood to his wife, Peirce told
Helmholtz that he “intended to prove by ordinary astronomical investigations,
that space itself is spherical” (Rood Papers, 8 October 1893; in Columbia University’s Butler Library). Furthermore, on 24 November 1894, Peirce presented “Rough Notes on Geometry, Constitution of Real Space” to a meeting
of the American Mathematical Society. Again the delivered text has not been
located, but a manuscript fragment believed to be part of the 1894 paper contains Peirce’s summary of his earlier methodological progression through
observations of stellar parallax, proper motion, spectroscopic determinations
of motion, and magnitude (R 121:8; published in NEM 3/1:707–709,
CP 8.93fn). Peirce’s 1891 outline represents the most fully documented listing
of these methods as they evolved, and serves as the basis for the cautious and
provisional conclusions Peirce would develop three years later in R 121.
Textual Notes
229.11 many such] Peirce uses “such” as a demonstrative pronoun in reference to “the
second part of the proper motion” as determined for a number of stars in Method 2; it
serves the same purpose as “this” (229.4) in Method 1, which refers to the ﬁrst proper
motion as determined for a number of stars. Peirce’s reading is retained, as it is not
likely that readers will mistake “right triangle” or “hypotheneuse” for the true referent.
229.29–30 quadratic means] Throughout the text Peirce uses the word “mean” in the
singular, but here he uses “means” in the same context to assert that the quadratic
“means” should be equal to “that”—not “those”—of motions in any given perpendicular direction. Since the sentence lends itself at once to both a collective and a distributive reading, the plural is allowed to stand.

Emendations
229.(title) Methods . . . Space] E;
1891 March 24 | Methods of investigating the constant of space.

229.18 galactic] E; gallactic Also
230.14
230.11–12 star magnitude] E; ~-~
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230.13 considering] E; considing
230.14 separately.] E; ~ ∧
230.15 modiﬁed.] E; ~ ∧ Also 230.16

230.16 15.] E; 15 ∧
230.16 12] E; 12.

Alterations
229.3 part] component
229.7 great circle] line
229.11 parallactic] intl-c
229.11 mean] intl-c
229.13 depend] should depend
229.23 absolute] intl-c

229.30 should] shall
230.1 determinate] intl-c
230.3 absolute] intl-c
230.4 absolute] intl-c
230.5 the law . . . numbers] this
230.7 mean] intl-c

37. James’s Psychology, 1891
Two titled but unsigned reviews serve as copy-text. The ﬁrst (P 447) was
published in the Nation under the title “James’s Psychology.—I” on 2 July
1891 and reprinted in the New York Evening Post on 3 July 1891. The second
(P 448), titled “James’s Psychology.—II,” was published on 9 July 1891 in the
Nation and reprinted on 11 July 1891 in the Evening Post. The Post printings
contain column breaks at different points and are surrounded by different
reviews than the Nation printings, but all are printed from the same typesetting. Both articles are unattributed in Nation’s index, but are included in the
same index’s “Leading Reviews.” Peirce’s authorship is attributed in Haskell
2:392, and Peirce notes both in R 1365, a list of contributions to the Nation’s
volumes 50 through 57 (see also Burks, “Bibliography,” p. 304 and
CN 1:104–107).
No manuscript material survives to indicate how integrally Peirce viewed
the two installments. But content suggests that these publications are in
essence a single review article, and the artiﬁcial divisions between the two
installments, necessitated by the Nation’s need to present the overall title and
the bibliographical citation before each one, has been minimized by emendation. The second installment’s duplicate title and opening citation have been
emended out, and roman numerals supplied to both as a minimal way to distinguish the installments. As a leading review in the Nation, this selection merited
a title in addition to the standard bibliographical citation that served to separate
the lesser reviews in each issue. Here, as in other cases where Peirce authored
a leading review, the title is retained. Peirce’s frequent quotations from
James’s work contain a number of accidental and substantive errors; these are
identiﬁed and listed in a textual note. Cross-references to the original source of
Peirce’s quotations are found in Annotations.
There is no evidence that William James ever knew that Peirce authored
this lengthy review. James noted in family correspondence that it “was a simply eccentric production, probably read by no one. The second installment was
utterly unintelligible” (to Henry James, 20 August 1891). In the same letter,
James indicated that he cared little about it, “not even enough to ﬁnd out who
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wrote it.” By the end of the year, James had produced an abridged edition of
Principles of Psychology that received a minor notice in the Nation, again by
Peirce (P 494, 17 March 1892). Several years later, Peirce returned to James’s
text and wrote out more than forty questions and reﬂective observations, many
expressed in great detail, titled “Questions on William James’s The Principles
of Psychology” (R 1099). Dating of these questions was given as 1891 in CP 8
(p. 64n) on the assumption that they were prepared close to the time that Peirce
published his Nation review. But terminology related to R 1099 found in the
Peirce-James correspondence of early 1894, along with similarities to Peirce’s
handwriting of the mid- and late-1890s, indicate that R 1099 was written at
least several years later than the Nation review.
Textual Notes
231.23–24 “A . . . absurd.”] Peirce’s quotations from James’s text contain a number of
corruptions, both substantive and accidental. The present edition retains Peirce’s presentation of James unless there is a nonsensical reading. The following list provides
James’s actual reading for all points of corruption in Peirce’s review. In each case,
Peirce’s misreading (or Nation styling) appears to the left of a closed bracket, which
is then followed by James’s actual text:
231.23 A statement] a statement
231.27 we] I
231.29 They] Besides, they
232.5 If] if
232.6 space relations] any ~-~
232.39 its] its own
233.2 metaphysics,] ~ ∧
233.3 exist,] ~ ∧
233.3 the vehicles] vehicles
233.4 Psychology,] psychology ∧
233.5 and] or

233.6 farther,] ~ ∧
234.30 preëxisting] pre-existing
236.19 If] ~,
236.20 inference,] ~ ∧
236.20 reason,] ~;
236.33 above board] ~-~
238.4 ad inﬁnitum] in inﬁnitum
238.23 reasoning,] ~ ∧
238.24 coördinate] co-ordinate
239.1–2 To . . . things.] ital.
239.2 metaphor] ~,

232.36–233.13 I . . . originality.] This extended quotation has been offset and the
superﬂuous quotation marks removed by emendation. The single quotation marks
around terms within the passage are James’s, and are retained in that form.
236.19 A sequence of quoted passages from James begins here and continues to the end
of the review. All were offset from Peirce’s running text—even those too brief to
merit being offset. This practice appears to be authorial, for it suggests that Peirce’s
strategy of presentation involved highlighting the quotations in this way to illustrate
or set up his arguments. The offset form is retained for the entire sequence. The quotation marks around each offset quotation appear to be a redundant element of house
styling, and have been removed by emendation throughout.

Emendations
231.(title) James’s Psychology] E;
JAMES’S PSYCHOLOGY.—I.
231.5 I] E; not present
232.19 core,—] E; ~ ∧ —

*232.36–233.13 I . . . originality.] E;
“~ . . . ~.”
233.14 put,—] E; ~ ∧ —
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234.33 II] E; JAMES’S PSYCHOLOGY. —II. | The Principles of Psychology. By William James, Professor
of Psychology in Harvard University.
[American Science Series, Advanced
Course.] Henry Holt & Co. 1890. 2
vols., 8vo, pp.xii + 689, and vi + 704.
235.22–23 association,—] E; ~ ∧ —
235.25 or of any] E; or any
236.19–21 If . . . reasoning.] E;
“~ . . . ~ .”

236.28 assent,—] E; ~ ∧ —
236.32–34 Only . . . required.] E;
“~ . . . ~.”
237.24–31 Most . . . A.] E; “~ . . . ~ .”
238.1–4 Now . . . inﬁnitum.] E;
“~ . . . ~ .”
238.23–25 So . . . and—] E;
“~ . . . ~—”
239.1–3 —physiologically . . .
things.] E; ¶ “—~ . . . ~ .”

Line-End Hyphenation
231.21 households

38. Morality and Church Creed, 1891
Copy-text for this unpublished rejoinder to an anonymous Nation editorial
consists of four leaves located in the Harvard folder containing Peirce’s correspondence with Nation editor Wendell Phillips Garrison (RL 159a:10–13).
The principal contents of this folder consist of letters from Garrison, but it also
contains drafts of letters by Peirce. Each leaf is an 8U in.  11 in. sheet of
lightweight and rough-grained light-blue, unwatermarked, laid paper. The
leaves have frayed edges and are uniformly well-worn; Peirce’s black ink has
faded to brown. His text is written across the recto sides with occasional inline and interlinear revisions. The ﬁrst page has a pencil annotation “c. 7/9/91”
in the upper-right corner, a dating reference to the original editorial provided
by later researchers. A posthumous typescript of this letter (RL 172:2–4) prepared for the editors of the Collected Papers is also located at Harvard.
Peirce almost certainly penned his response upon reading “A Plain Moral
Question” in the 9 July 1891 issue of the Nation (reproduced pp. 435–36). It
may have been authored by Garrison, founding Nation editor E. L. Godkin, or
others connected with the Nation’s parent New York Evening Post consortium.
It generated four published responses between 23 July and 27 August 1891,
but Peirce’s editorial never appeared and there is no evidence that this particular letter was ever sent out, in any form. The window of related publications, as
well as the fact that Peirce only used this stock of paper in the 1891–92 period,
provides evidence for dating his unpublished editorial rejoinder to July 1891.
The title supplied by the editors of the present edition reﬂects speciﬁcs of
content rather than the topicless title of the editorial it rebuts.
Textual Note
240.12 have] Peirce’s use of the ﬁrst person is retained to avoid confusion with the
third-person appositive ‘layman.’
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Emendations
240.(title) [Morality and Church
Creed]] E; not present
240.1 Nation] E; rom.
240.9 odium theologicum] E; rom.
240.21 ecclesiastical] E; ecclesiatical

241.5 “denominations”;] E; “~;”
241.14 Church] E; church
241.19 Episcopalians] E; episcopalians

Alterations
240.12 he generally must] it is generally in
240.13 visible] active
240.22 seek to hinder] frown upon
241.1 party] bef del which is founded
on a platform,
241.4 the creed] a creed

241.10 the] their
241.12 to this must be attached] this
must be understood in
241.13 meaning] sense
241.16–17 a clergyman discovers] he
ﬁnds
241.18 does not.] keeps silent.

39. Spencer’s Essays, 1891
Copy-text is P 450, an untitled and unsigned review published in the 8
October 1891 issue of the Nation and reprinted in the New York Evening Post
on 13 October 1891. The Nation’s volume index does not attribute the article
to Peirce, nor does Haskell, but Peirce includes this review in his manuscript
list of his contributions to volumes 50–57 of the Nation (R 1365). This signiﬁcant review represented Peirce’s ﬁrst major contribution to the Nation since his
two-part review of William James’s Principles of Psychology appeared in July.
With the Spencer review, Peirce began a sustained period of work for the
Nation that continued through 1894.
Both publications of the review were printed from the same standing type;
the daily Evening Post owned the Nation during this period. The Post reprint
appears within a different grouping of reviews, but contains no variations.
Emendations
242.(title) Review of Spencer’s Essays]
E; not present
242.23 a priori] E; ~-~
243.15 on “The] E; “On the
243.40 energy,—] E; ~ ∧ —

243.40 of] E; or
244.5 fulﬁll] E; fulﬁl
244.7 actions,—] E; ~ ∧ —
244.8 examples,—] E; ~ ∧ —

40. Abbot against Royce, 1891
Copy-text is P 454, a signed letter to the editor of the Nation, published 12
November 1891 and titled “Abbot Against Royce.” Peirce’s letter addresses the
dispute between Dr. Francis E. Abbot and Professor Josiah Royce over
Royce’s scathing review of Abbot’s Way Out of Agnosticism in the October
1890 inaugural issue of the International Journal of Ethics. The situation was
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complicated by the fact that Royce was one of the principal editors of the new
journal.
Abbot wrote a harsh reply, which Royce and his editorial partner, Dr. Felix
Adler, agreed to print, along with a rejoinder from Royce, but allowing Abbot
a ﬁnal reply. Since Royce and Adler wanted to be done with the debate in a single issue, Royce did not contemplate a second rejoinder; consequently, they
insisted that Abbot’s ﬁnal reply could not be longer than Royce’s rejoinder,
raise new issues, or contain assaults on Royce’s character.
Rejecting these requirements, Abbot published a pamphlet, Professor
Royce’s Libel: A Public Appeal for Redress to the Corporation and Overseers
of Harvard University (Geo. H. Ellis: Boston, 1891), which he then distributed
throughout the Harvard community. On 3 November Peirce chanced across
Abbot’s pamphlet in the ofﬁce of New York lawyer James H. Fay, a mutual
friend, and immediately wrote Abbot asking for a copy of his book, Royce’s
review, and any other related papers. He promised to read the materials and
then send his opinion of the controversy to a publication with signiﬁcant readership (Harvard, Abbot Papers, 1101.10). Peirce kept his promise and the
resulting letter to the Nation is presented here.
A discarded manuscript opening page of Peirce’s letter survives at Harvard
(RL 385:2). It contains a preliminary draft of Peirce’s summary of Abbot’s
charges before breaking off near the bottom of the page. Peirce addressed three
of Abbot’s four charges in the draft opening; in the published letter, he narrowed his focus to two (numbers 1 and 3 of those listed on pp. 47–48 of
Abbot’s pamphlet). Peirce’s opening became more forceful and direct in the
published version of 12 November; it was greatly appreciated by Abbot, who
sent Peirce a warm letter of thanks on the ﬁfteenth.
The Nation published three more letters on this debate. The ﬁrst two were
from William James (19 November) and Joseph B. Warner (26 November).
Both came to Royce’s defense and expressed regret that Peirce had brought the
incident before a wider public. But Peirce was aware of the new letters even
before they reached print; on 17 November, he expressed displeasure in a letter
to James: “I went to the Nation ofﬁce and asked to see any reply to my letter &
they showed me yours. I am sorry you should see ﬁt to sneer at my impartiality. That is more of the sort of thing I think reprehensible.”
James’s editorial apparently prompted Peirce to write a second letter to the
Nation. It has not survived, but Nation editor W. P. Garrison sent “as much of it
as dealt strictly with the proper temper of philosophical discussion & criticism” to the printer before Peirce asked for its return. Peirce’s request is also
unlocated, but Garrison’s surviving 25 November response (RL 159) suggests
that Peirce’s reading of Warner’s letter (which Garrison had sent in galley form
prior to publication) led Peirce to request a chance to revise his own rejoinder
to James. Garrison returned Peirce’s second editorial letter, which apparently
contended that Warner’s response was foolish, along with a caution that
Peirce’s ﬁrst draft was clearly wide of the mark.
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Peirce apparently never resubmitted his second letter. Warner’s 26 November editorial fully reveals the options offered to Abbot by Royce and Adler; in
spite of his expressed opinion to Garrison, Peirce may have realized in reading
Warner’s galleys that his own defense of Abbot was not based on a full knowledge of the facts. He may also have been persuaded to abandon his second editorial by Royce himself, who sent Peirce a long account of events in a letter of
18 November (R 385). In any event, there is no evidence that Peirce ever
rewrote his second editorial letter.
The third and ﬁnal published letter was from Abbot (3 December), refuting
Warner’s earlier reply. After Abbot’s signature, Garrison cut off the debate by
noting, “We cannot print any more letters respecting this controversy.”
In the present edition, Peirce’s bylines (often intended as a temporary formality of submission) are generally removed. Here Peirce’s closing byline is
retained, for he intended to display attributable authorship in this category of
writing.
Textual Note
245.1–2 To . . . Sir:] Although Peirce’s submitted manuscript has not been located, the
Nation’s styling of the two-line salutation can be discerned by comparing this published letter to Peirce’s surviving manuscript for selection 38, a similar letter to the
editors of the Nation. The Nation’s styling of the salutation here has been emended on
the basis of selection 38’s manuscript evidence.

Emendations
245.(title) Abbot against Royce] E;
ABBOT AGAINST ROYCE.
*245.1 Nation] E; NATION:

245.5 (1)] E; (1.) Also 245.11
245.6 (2)] E; (2.) Also 245.13

41. Chambers’s Pictorial Astronomy, 1891
Copy-text is P 458, an unsigned and untitled review for the Nation published on 26 November 1891 and reprinted in the New York Evening Post on 1
December. The Evening Post reprint appeared within a different sequence of
reviews but was published from the same typesetting. The article is unattributed in the Nation’s index, as well as in Haskell; however, Peirce’s own list of
contributions to the Nation conﬁrms his authorship (R 1365).
Peirce may have completed this review at the beginning of November, just
before he became embroiled in the Abbot–Royce controversy that would
occupy him off and on through the middle of the month (selection 40). On 4
November, Nation editor W. P. Garrison wrote Peirce to say “I have your two
notices & Note,” which in all likelihood refers to Peirce’s next two published
reviews (both of which were notices of astronomy texts) and his editorial Note
on the “vis viva” dispute. This Note, which closed out Peirce’s anonymous editorial duel with L. M. Hoskins over terminology in Peirce’s 18 October review
of Spencer’s Essays (selection 39), appeared on 12 November, but it was over-
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shadowed in that issue by Peirce’s signed letter initiating the Nation’s phase of
the Abbot–Royce controversy.
His review of Chambers appeared at the height of that controversy, which
may explain why Garrison’s subsequent letters (RL 159a) fail to make any further mention of the two astronomy notices. Peirce’s 26 November review takes
Chambers to task on a number of historical points in the author’s account of
Kepler and the development of his three laws of motion. Peirce’s second
astronomy review (P 460), on Greene’s Introduction to Spherical and Practical Astronomy, appeared in the 17 December issue, but it is a far less substantial review and has not been selected for publication in this volume (1891.43–
45). Sources of collation copies examined in editing the Chambers review are
identiﬁed in the Editorial Essay’s general discussion of the Nation selections.
Emendations
248.(title) Review of Chambers’s Pictorial Astronomy] E; not present
248.16–249.2 In . . . law.] E; “~ . . . ~.”
249.3 (1)] E; (1.)
249.6 (2)] E; (2.)
249.9 (3)] E; (3.)
249.13 (4)] E; (4.)
249.18 (5)] E; (5.)

249.19 (6)] E; (6.)
249.22 (7)] E; (7.)
249.31 (8)] E; (8.)
249.33 (9)] E; (9.)
249.34 (10)] E; (10.)
249.36 (11)] E; (11.)
250.6–10 His . . . year.] E; “~ . . . ~.”

42. Lesson in Necessary Reasoning, c. 1891
Copy-text for this two-part logic lesson consists of a run of twelve pages
recovered from several Harvard manuscripts. The ﬁrst part of the lesson,
which is based on expressions of equivalence using the claw sign (R), consists
of six leaves from R 757 (ISP 1–2, 4, 3, 7–8). This run is continuous, complete, and written in Peirce’s hand. The leaves are all 9O in.  11M in. sheets
of unwatermarked, wove, white graph paper; the vertical rules (at W in. intervals) and the horizontal rules (at P in. intervals) form tall, narrow rectangles
across the leaves. The vertical rules extend to the margins; the horizontal rules
begin 1^ in. from the top margin and end M in. from the bottom of each page.
The leaves appear to have been torn from a tablet, and are attached in pairs at
the left margin (1 over 2, 3 over 4, and 8 over 7). The text is inscribed on the
rectos in black ink; the leaves are browning and are frayed along the right margins.
For this ﬁrst part of the lesson, the copy-text is emended from two sources.
The ﬁrst source consists of three surviving pages of a four-page typescript
(TS) prepared with at least one carbon copy on one of Peirce’s Hammond
machines, either by Peirce himself or under his close supervision (R 757:[15–
17]). The ﬁrst page is the uncorrected ribbon copy. The third and fourth pages
of the typescript are carbons containing Peirce’s autograph revisions and claw
symbols in black ink. Ribbon copy and carbon copy for the second page have
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not been found. Peirce made signiﬁcant modiﬁcations to this four-page typescript, replacing the now-lost second page with the corresponding page from
the original manuscript (R 757:3) and a handwritten insert (R 790:2); together,
these two holograph leaves apparently represent Peirce’s revised concept of
the now-lost second page of typescript. Physical evidence within the typescript
supports this conclusion—the ﬁrst four lines of what was originally the third
typescript page are crossed out by Peirce, since they already appear at the bottom of the inserted page R 757:3. The typescript pages probably were not
typed by Peirce, but the overall composite represents a valuable source of
emendation: Peirce’s inserted page (R 790:2), as well as isolated revisions
throughout the surviving leaves of the typescript, are emended into the manuscript copy-text.
The second source of emendation for the ﬁrst part of the lesson is an
incomplete amanuensis copy (AMN) prepared from this typescript-manuscript
conﬂation; collation suggests that it was made from an unlocated but corrected
carbon copy of the surviving (but uncorrected) ribbon copy of the ﬁrst typescript page and most of the R 790:2/R 757:3 revision bridge; only the ﬁrst two
pages (R 757:[18–19]) have been located, although it is evident from the ﬂow
of text at the end of the second page that the amanuensis continued on, perhaps
through the exercises on the third and fourth typescript pages. Nevertheless,
the amanuensis form is signiﬁcant. Revisions incorporated in the opening
paragraphs of the amanuensis copy were probably ﬁrst entered on the now-lost
carbon copy of the typescript page, and these are emended into the copy-text.
Since the part of the amanuensis copy that corresponds with the R 790:2/
R 757:3 revision bridge reveals several substantial corrections that are not
found on these manuscript pages, we may assume that Peirce was present
when the amanuensis copy was written, giving instructions to the amanuensis.
These corrections are emended into the copy-text as well.
The manuscript, the earliest surviving form of the ﬁrst part of the lesson,
nevertheless represents the best choice for copy-text. It is a complete component, well developed, and represents Peirce’s unmediated hand. Peirce no
doubt closely supervised preparation of the typescript and the subsequent
amanuensis form, but both are mediated stages that, in the context of Peirce’s
home-grown correspondence course, are equivalent to the printer’s stages of
publication. Both of these stages contain corruptions to accidentals and substantives and cannot stand as copy-text. But together they reveal a recoverable
record of Peirce’s post-copy-text revisions and represent a composite source of
emendation.
Copy-text for the second part of the logic lesson, which teaches an alternate
approach based on equality formulations () instead of the more complex
claw equivalence expressions, consists of six leaves recovered from two other
Harvard manuscript groups (R 1573:98, R 702:9, 2, 3, 4, and 7). The ﬁrst leaf
(R 1573:98) is an 8U in.  10X in. sheet of light-blue, wove paper with no
watermark and no printed rules; the remaining leaves are sheets of the same
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ruled paper used in the ﬁrst part of the lesson (described above). Peirce’s text is
composed in black ink on the rectos. All of these sheets are torn and badly
frayed along the right edges; R 702:9 has been severely torn across the bottom
margin and is beginning to decompose. No typescript pages have been located,
but a complete amanuensis copy (AMN) survives in the form of a two-sided
hectograph run (RS 39:5, 6), resembling the mailings developed for Peirce’s
1887–88 correspondence course in “The Art of Reasoning” (W6, selections 2–
13). The purple-ink hectograph contains transcription errors as well as some
black-ink corrections and comments in Peirce’s hand. A second two-sided hectograph run survives (R 757:[22–23]), but this copy is not corrected.
Collation against Peirce’s manuscript reveals that the amanuensis-mastered
hectographs contain some corrections to the formulae in the running text as
well as occasional corruptions. This suggests that there may have been an
intermediate stage, perhaps a continuation of the typescript found for the ﬁrst
section of the lesson; but there is no doubt that Peirce closely supervised this
project at all stages, and those amanuensis variants judged to be authorial revisions and corrections to the manuscript are emended into the copy-text of the
concluding part of the logic lesson.
Typist (ﬁrst part) and amanuensis (both parts) corrections to spelling and
punctuation are not authoritative, but if emendation is required at these points,
the list records the siglum of the text (TS or AMN) where the reading ﬁrst
occurs. Since Peirce took some care in preparing this lesson for distribution to
students, the present edition retains the variation in format that Peirce established between his ﬁrst and second sets of enumerated exercises. His purely
visual elements of layout, such as spacing between sections of the lessons and
the exercise sets, have been silently regularized.
Four discarded leaves survive from the ﬁrst part of the lesson, but there is
no further evidence that Peirce continued on with either the equality or the
equivalence approaches to reasoning in this form. Dating is based on two reliable threads of circumstantial evidence. The equalities approach to the lesson
includes a deleted reference to Schröder’s 1890 two-volume logic text, Vorlesungen über die Algebra der Logik; surviving correspondence indicates that
Schröder directed his publisher to send Peirce volume 1 in the spring of 1890.
This volume contains the examples of the distributive principle used in the
exercise section of Peirce’s lesson.
The second thread of evidence suggests that the lesson itself evolved more
than a year later. Peirce tried to revive his correspondence course at the close
of 1891 through a series of advertisements in the Open Court, beginning with
the 10 December issue and continuing until the 1 September 1892 issue:
Mr. C. S. Peirce has resumed his lessons by correspondence in the Art of Reasoning, taught in progressive exercises. A special course in logic has been prepared for correspondents interested in
philosophy. Terms, $30 for twenty-four lessons. Address: Mr. C. S. Peirce “Avisbe,” Milford. Pa.

The misspelling of Arisbe was not corrected in subsequent issues. The
known materials for this revived course, which consist of these two sets of les-
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sons and the hectograph copies reproduced for mail distribution, are therefore
dated circa September 1891. There is no record of student enrollment.
The lack of public interest in the revived course may have led Peirce to
refocus his work on this topic, for he soon published a series of articles in the
Open Court on the art of reasoning called “The Critic of Arguments” (forthcoming in W9). In fact the last printing of the correspondence course advertisement is preceded by an announcement of this series (Open Court
6 [1892]:3374).
Textual Notes
251.9–10 former fact] The rejected post-copy-text reading at this point, “former from
the later. ¶ That fact,” may represent a single authorial revision, but more likely is part
of a larger pattern of carelessness introduced by the second-party typist throughout
the typescript and carried on into the amanuensis copy.
251.11–12 The fact . . . conclusion.] Peirce fails to state that these results are “from
another belief,” but since this is implied in the parallel structure formed between this
sentence and the previous one, Peirce’s original reading is retained.
252.22 We may write] Peirce revised and expanded this sentence without adjusting
capitalization and punctuation. Emendations at these points complete his clear intentions for revision.
253.3 only] Peirce’s typist substituted “solely,” but at this point the MS source reading
appears within a densely packed six-line revision inserted in the top margin of
R 757:3. The reading difﬁculty of the source and the similarities (in both form and
meaning) between the two words casts doubt on the authority of the typescript variant, which is relegated to the list of Rejected Substantives.
253.5–17 This . . . learned.] This passage represents Peirce’s only major revision to the
structure of the lesson as initially presented in the MS copy-text. At some point during his revisions to the TS and before preparation of the amanuensis form used to
hectograph the lesson, Peirce discarded the second page of the TS. He replaced it
with an inserted holograph leaf (R 790:2) bearing the new passage, followed by a leaf
pulled forward from the original MS (R 753:3). This mix of old and new material was
then bridged into the beginning of the third TS leaf. The subsequent amanuensis
form, which Peirce used as the hectograph master, incorporated this major revision.
253.18 P R C] This variant ﬁrst appears in the amanuensis version, but it is almost certainly authorial. The large block of new text inserted just above this point led Peirce
to replace the relative pronoun, now quite a distance from its antecedent, with a
restatement of the formula.
253.30 pays.] The amanuensis text for the ﬁrst part of the lesson ends here, prior to
Peirce’s ﬁnal comments on the propositions and the student exercises. It ﬁlls two
holograph pages, but does not bring the lesson to any discernible breaking point.
254.1–3 These three lines of formulae begin the third page of the TS (R 757:[16]), but
were canceled by Peirce when he pulled the third MS leaf (R 757:3) forward in place
of the discarded second page of the TS. These lines had originally carried over onto
the third TS leaf during preparation of the TS; when the source of that text was
brought forward into the TS, the redundant lines were canceled. Since R 757:3, in
effect, does double duty in the evolution of the text, the canceled lines in the TS represent a bridge rather than a textual variant.
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254.12 false only] This transposition is the result of the typist’s omission of “false,” and
the subsequent modiﬁed restoration, interlined in Peirce’s hand.
254.18 pay.] Peirce canceled a further variation on this formula in his TS revisions to
this lesson. His deletion completed the process of moving this particular formula
variation, without its proof, into exercise 9. The deleted lines, recorded in the Emendations, contain three alterations: the second occurrence of J R (P R C ) was
changed from C R (J R C ) and interlined above the incompletely deleted words “the
ﬁrst”; the ﬁrst occurrence of “true” was interlined above the deleted word “false”; the
second occurrence of “only if” preceded a deleted opening parenthesis.
256.19 (u  v ) . . . uwy  vxz] Here and in ﬁve subsequent distribution formulae,
Peirce did not carry out the operation through all terms. The full presentation or summary of terms appears in annotations.
256.19–20 (u  v ) . . . (t  u )] Peirce’s amanuensis missed his place and resumed
copying the ﬁrst formula at an identical point in the second, thus inadvertently conﬂating these two formulae. The result is recorded in the list of Rejected Substantives.
256.22–23 (s  t ) . . . suwy  tvxz] In Peirce’s annotated copy of the amanuensis hectograph, Peirce wrote “wrong” in the margin to the left of this distribution formula.
256.31 (s  v )] Peirce’s marginal comment, “8 corners of a cube but wrong,” is discussed in the Annotations.

Emendations
251.(title) [Lesson . . . Reasoning]] E;
not present
251.13 kinds,] TS; ~ ∧
251.23 to] TS; too
251.27 their application] TS; the application of these
252.4 Moon] TS; moon
252.9 eight,] TS; ~ ∧
252.19 et seq. a¯ ] E; rom. All lowercase and uppercase variables rom.
252.20 phrase] TS; phase
✧
* 252.22 We may write] TS; we may
write.
252.31 et seq. acceptor] AMN;
endorser All occurrences until
253.30
254.6 et seq. acceptor] TS; endorser
All occurrences until 254.18
252.39 consequent.] TS; ~ ∧
252.40 false,] TS; ~ ∧
253.1 true,] TS; ~ ∧
253.1 not.] TS; ~ ∧
*253.5–17 This . . . learned.] handwritten insert in TS; not present
*253.18 P R C] AMN; this
253.19 pay.”] AMN; ~. ∧

253.23 pays.] AMN; ~ ∧
253.33 [formula].] E; ~ ∧
254.6 justice] E; Justice
*254.12 false only] TS; only false
*254.18 pay.] TS; pay. ¶ But J R (P
R C ) has just the same meaning as ¶
(J ¯ R ¯P ) R C ¶ For J R (P R C ) is
false only if J is true and P R C false
¶ that is only J is true and P is true
and C false ¶ while (J ¯ R ¯P ) R C is
false ¶ only if J ¯ R ¯P is true and C
false ¶ that is, only if J is true and ¯P
false and C false ¶ that is only if J is
true and P true and C false.
254.19 EXERCISE] E; Exercise MS
Also 256.8
254.25 4.] E; 4 ∧
254.27 5.] E; 5 ∧
254.28 6.] E; 6 ∧
254.32 8.] TS; 8 ∧
254.32 false?] E; ~ ∧
254.33 [formula].] E; ~ ∧
255.1 9.] TS; 9 ∧
255.7 signs of logical] E; signs logical
255.16 sun,”] E; ~”,
255.26 above,] E; ~ ∧
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255.30 EXERCISE ¶] E; Exercise. ∧
255.33 X  X] AMN; A  A
255.33 If . . . Y  X] AMN; If A  B,
then B  A
255.34 If . . . Z  X] AMN; If A  B
and B  C then C  A.
255.35 X  Y] E; X  Y.
256.2–3 multiplication.]] E; ~. ∧ Also
256.5–6
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256.7 X  (YZ )] E; X  (YZ ).
256.12 [formula]] E; ~. Also 256.23,
256.25
256.13 [These . . . formulae.]] E;
∧ These formulae are called distribution formulae. ∧
256.27 vwxy] AMN; v xw y
256.33 (stwx )] E; (xtwx )
257.20  ] AMN;  

Rejected Substantives
251.6 a direct] MS; an direct AMN
*251.9–10 former fact] MS; former TS
251.10 The] MS; ¶ That TS
251.23–24 others. ¶ Besides,] MS;
~. ∧ ~ AMN
251.29 for the] MS; the the AMN
252.5–6 that . . . Earth is a planet,]
MS; om. AMN
252.23 a¯ ] MS; a¯ TS
252.35 than all] MS; om. AMN
253.2 antecedent] MS; the antecedent
TS

*253.3 only] MS; solely TS
253.4 propositions] MS; proposition
AMN
*256.19–20 (uv ) . . . (tu )] MS; om.
AMN
256.28 (uwx )] MS; om. AMN
257.13 (pq )] MS; (qq ) AMN
257.23 (ceakr )] MS; (ceq
kr ) AMN
257.31 abdefghijl] MS; abcdefghijl
AMN

Alterations
251.1 What . . . asked.] What is reasoning? If you seek an answer to a
given question and
251.1 If it] Now if this
251.6 cannot] bef del be
251.6 a direct answer] an ans[wer]
251.6 from] in
251.14 more] most
251.14 and] bef del in some respects
251.14 important.] important, but it is
necessary
251.24 my present purpose is not] it is
not my purpose
251.24 metaphysics] bef del now at
this time,
251.25 elementary ideas] the elementary con[ception]
251.27 mean] intend
✧
251.27 the application] the use
251.28 getting] using
252.3 supposed to be known by]
known to

252.6 that . . . while the] that the Sun
was discovered not to be a planet,
while the
252.7 planet,] bef del and
252.10 c] d
252.12 earth] sun
252.12 denotes] m[eans]
252.15 single letters] letters
252.21 The contradictory of the contradictory] The denial of the denial
✧
252.22–23 we may . . . a.] Or, we may
write a¯  a.
252.28 restricting] stating
252.29 in case] when] if
252.30 the drawer . . . fails] the drawer
of a certain note fails to pay it] the
sun is hot
✧
252.31 endorser pays the note]
endorser pays it] moon is cold
✧
252.31–32 drawer fails, the endorser
pays] drawer fails to pay the endorser
pays] sun is hot the moon is cold
252.32 in case] if
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252.32 drawer fails] drawer fails to pay]
sun is hot
✧
252.33 endorser does not pay.] moon
not cold.
252.33–34 drawer does not fail] sun is
not hot
✧
252.34–35 endorser pays] moon is cold
252.36 drawer will not fail] sun is not hot
✧
252.36 endorser will pay.] moon is cold.
252.39–253.4 This . . . propositions.]
ins in top margin
252.39–40 in case] when
253.19–20 We . . . consequence.] ins
253.19–20 denying line] line
253.20 sign of consequence] illative sign
253.22 propositions] statements
253.24 pays.] does not
253.27 yet] and yet
253.31 We notice that] ¶ Now as to the
relations of these forms. The last
four are respectively the contradictories of the ﬁrst four.
254.6 fails] pays
254.16 false] true
254.16 not done] done
254.19 EXERCISE] aft del ¶ Suppose, I
ask you not to ♦prove [say] whether
or not | J R (P R C ) is the same as
P R (J R C ) | Also whether (J R P )
R C is the same as (J R C ) R P.
254.20 proposition] eight propositions
betw
254.22 Do the] The
254.24 equivalent] the [same]
255.1 9 . . . following] 9. In what circumstances will both the following
be true or both
255.6 The] As the
255.8 two propositions] two assertio[ns]] the assertions a and b
255.10 If] Thus if
255.10 their] then the
255.20 true.] bef del If A and B
255.27–29 The . . . false.] ins
255.32 special] intl-c
✧
255.33–34 (1) . . . C  A.] ins
255.34 (4)] (1)
255.35 (5)] (2)

255.35 (6)] (3)
256.1 (7)] (4)
256.1 (8)] (5)
256.4 (9)] (6)
256.4 (10)] (7)
256.7 (11)] (8)
✧
256.13 [formulae.]] bef del The following ♦are mostly borrowed from
Schröder. [are given by Schö] | (x [x]
ov c]  y z ) y  (x  z ) y [space]
x (x y  y z )  x y [  x y] bef del |
(x y  x z  ] | (x y  y z  z x ) x y z
 x y z [space] (x  y z )(z  w )
 x z y z  y w | x  y(z  w ) (x
 yu )z  x  y(z  w ) [(z  w )]
bef del | (x  y )(y  and false start
of x | (x  y )(y  x z )  y  x z |
(x  y (y  x )  x  y] | (x  y )
(y  z )(z  x )  x y  y z  z x |
(x  y )(y  z )(z  w )(w  x )  x
z  y w | (x  y )(y  z )(z  u )
(u  v )(v  x )  x y u [u] ov ]
 y z v  z u x  u v y  v x z | [large
space] (x  y )(y  z )(z  u )(u 
*256.31 (s  v )] aft del (s  v )(s  t )
(s  x )(v  u )(v  y )
256.32  suwy  tvxz] bef del
|  sztvx  szuwy |  stvxz
 tuswy  uvtzx  vysuw  wxt
zv  xyswu |  yzvxt | suwy
256.36–37 (w  x ) . . .  x y z] bel del
(u  v )(u  x )(u  y )(w  y )(y 
z )(w  z )  u z  v y  w x
257.5 z w] bef del (u  v )(v  w )
(w  u )(x  and false start | (u  v
 w )(w  x  y )(y  z  w ) 
uw  wy  yu  vx  xz  zv
257.7  ux  vy  wz] bef del | (u
 v )(v  w )(w  u )(x  y )(y  z )
(z  x )  ( | (u  v  w  x )
(v  w  x  y )(w  x  y  z )(x
 y  z  u )(y  z  u  v )(z  u
 v  w ) |  u x [x] ov w]  v y
 wz  uw  vx  wy  xz  yu
 zv
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43. Great Men of History, 1892
Copy-text consists of fourteen leaves (R 1120a:102–15) that were recovered from more than 250 pages of notes, questionnaires, and listings representing Peirce’s comparative biographical studies of great men. The leaves are
7T in.  10 in. sheets of faded, white, medium-weight, wove paper bearing a
“FAIRFIELD SUPERFINE” watermark. Twenty-four light-blue horizontal
rules are printed on the rectos only; they occur at P in. intervals beginning
1 in. from the top margin and continuing down each recto. Each rule is inset
M in. from the left page margins. The sheets are in good condition, with the
exception of a small burn along the upper-left edge of the last sheet. Peirce
composed the list in black ink (now faded to brown), without pagination, on
the rectos only. The list itself was derived from Peirce’s major period of work
on comparative biography at the Johns Hopkins University in the mid-1880s,
but it varies slightly from his original “Materials for an Impressionist List of
300 Great Men” (W5, selection 2) of that earlier period.
In December 1891, Peirce outlined a lecture series on “Comparative Biography of Great Men” for Augustus Lowell, who had invited Peirce to give the
1892 Lowell lectures (Peirce to Lowell, 6 December 1891). Peirce eventually
lectured on the history of science instead, but it is likely that his newer listings
of great men either prompted the proposal or resulted from it. The R 1120 nest
of related papers includes three recoverable documents of the 1891–92 period.
The ﬁrst is a ten-page list of 500 names “Carefully considered & Rejected,”
apparently expanded from Peirce’s older 300-name list; many of the more
prominent are preceded by a dash. The second is an eight-page draft of the new
300-name list, and the third is the copy-text document containing 321 names
in alphabetical order. Twenty-one of these, enclosed in brackets, were added
directly from those on the “Rejected” list that he had highlighted with a dash;
Peirce’s headnote to the copy-text states that these bracketed names beyond
the list of 300 were added from the slightly lesser category of “extraordinary.”
The ﬁnal list was further revised by Peirce with no noticeable break in composition—dates and inscriptions were added, some ﬁrst names were inserted,
some dates were corrected, and some corrections were made in the alphabetical order.
Peirce’s ﬁnal layer of revision, including his correction to the alphabetical
order, serves as copy-text. Since Peirce himself provided a formal headnote
stating that the list “has been drawn up with great care,” presumably in a format suitable for presentation or publication, the few remaining adjustments to
his alphabetical order are completed by emendation. His clear preference to
end each section of every entry with a period (Name. Date. Profession.) is
completed by emendation at points where he has failed to add the period.
Missing dates (there are very few) have been supplied by emendation to complete Peirce’s settled intention for the document; these emendations are consistent with biographical references of the period and include death dates for
individuals who died prior to the year of composition. Peirce’s acceptable vari-
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ations in spelling are retained; obvious errors of spelling are corrected and
recorded in the list of Emendations.
In many instances, his biographical dates vary from twentieth-century references, often by a single year but sometimes much more signiﬁcantly. Overall, the entire run of biographical dates reﬂects the range of sources consulted
by Peirce, and to some degree, his own recall from references of his time.
These dates are retained to preserve his awareness of historical chronology at
the time of composition. In six instances (Buddha, Canova, Henry V, Julian,
Solomon, and Tintoretto), Peirce’s dating errors can be discerned and
emended; these are described in Textual Notes. All other corrected dates,
based on the most recent standard references, appear only in the volume’s
Annotations.
Peirce used this ﬁnal revised draft of his new listing to prepare reviews for
the Nation on Harrison’s edition of the Comtist Calendar (selection 44, 21 January 1892) and Lombroso’s Man of Genius (selection 47, 25 February 1892).
The copy-text document was in fact used as a worksheet in his preparation of
these reviews during the winter of 1891–92. His overlaid markings on the
copy-text fall into three categories: (1) the marginal ink insertions T, M, and S
relate to Peirce’s discussion of Lombroso’s distinction between tall, medium,
and short men; (2) the o’s, which were added in pencil subsequent to the Lombroso layer of annotation, identify the names on Peirce’s list that were not
included in Comte’s Calendar; and (3) a penciled pointing ﬁnger symbol in
the left margin appears before ﬁve of the names. The meaning of the pointing
ﬁngers, which occur only in the C-E range of names, remains unclear.
The copy-text, insofar as it is Peirce’s carefully prepared and revised listing
of great men, existed as a complete document in a wider context before he
began to make notes on it for his Nation reviews—the information in his shorthand symbols is too marginal to suggest otherwise. In his original 1880s listing
(W5, selection 2), annotations that were integral to the developing database
were preserved as elements of the copy-text; in the present case, Peirce’s notations are clearly not part of the project at hand, and are not included in the
copy-text. However, they are fully described in a textual note so that the reader
can reconstruct Peirce’s use of the list as a comparative reference source while
he composed his reviews.
Peirce’s December 1891 correspondence with Lowell, as well as the working annotations which connect the new list to his documented work on the two
Nation reviews, provide the rationale for dating. His paper stock, which was
used in the early 1890s and again at the turn of the century, is consistent with
the textual evidence for this date. The handwriting is also closer to dated examples of Peirce’s hand of this period than it is to the Johns Hopkins period of the
previous decade.
Textual Notes
258.(title) The Great Men of History] Peirce penciled the following note above the title
to explain one category of his extratextual markings: “o Not in Comte”. Peirce’s enig-
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matic pointing ﬁnger symbols (☞), as well as his other extratextual marginal notations indicating absence from Comte’s calendar (o) and identifying Lombroso’s
height classiﬁcations (T, M, S), appear at the following points in Peirce’s list:
o
oT
S
S?
o
o
oM
o
o
oT
S
o
o
o
o
o
oT
o
T
oS
T
oM
M
o
oT
o
o
☞o
o
T
T
☞o
o
o
o
o
o
oT
T
oS
T
o
o
o
T
o
M
M
o
S
o
o
o
o

Abelard
Alcibiades
Alexander
Archimedes
[Aretino]
van Artevelde
Attila
Bach
von Baer
Balzac
Beethoven
Belisarius
Bellini
Bentham
Bentley
Berkeley
Bismarck
Bopp
Boyle
Browning
Caesar
Calvin
Camoens
Canova
Carlyle
[Casanova]
[Catherine II]
Cauchy
Cavour
Champollion
Charlemagne
Charles XII
Chasles
[Chatterton]
Chopin
Claude Lorraine
[Cleopatra]
Clive
Columbus
Comte
Constantine
[Corday]
Cortez
[Crichton]
Cromwell
Cuvier
Dante
Jeanne Darc
Darwin
Descartes
[Deschappelles]
Dickens
Diez
Dryden

o
S
o
o
o
So
o
o
oT
oT
T
o
So
o
S
oS
oT
o
oT
o
o
S
oS
o
o
To
oM
o
o
o
o
o
o
o
o
S
o
S
S
o
M
o
T
T
T
To
M
S
S
o
Mo
M
o
Mo

Faraday
Frederick
Fresnel
Froissart
Garibaldi
Garrick
Garrison
Gauss
Gilbert
Gladstone
Goethe
[Gordon]
Grimm
Hamilton
Harvey
Hastings
Hawthorne
Haydn
Helmholtz
Henry V
Herschel
Horace
Howard
Huber
Hugo
von Humboldt
Hunter
Huss
Jacobi
Jenghiz Khan
Jenner
Jesus
[Dr. Johnson]
Jones
Julian
Kant
Keats
Thomas à Kempis
Kepler
Knox
Lagrange
[Lavater]
Lavoisier
Leonardo da Vinci
Lessing
Lincoln
Linnaeus
Locke
Louis XIV
Luther
Machiavelli
Mahomet
Marlborough
Maxwell

T
To
S
o
S
o
So
o
o
o
o
o
o
o
o
To
T
o
Mo
o
o
o
o
oT
o
o
o
T
So
o
T
o
To
M
M
o
o
o
o
To
o
o
T
o
o
T
So
T
To
To
o
o
o
T

Molière
Moltke
Montaigne
[Morphy]
Mozart
Müller
Bonaparte
Nelson
Niebuhr
[de l’Enclos]
Ockham
Omar I
[Paganini]
[Paracelsus]
Pasteur
Peter the Great
Petrarch
Pitt
Rachel
Ricardo
Richter
Rienzi
Rousseau
Rumford
SaaJdi
Savonarola
Saxe
Schiller
Schopenhauer
Duns Scotus
Shelley
Sherman
Mrs. Siddons
Smith
Spinoza
[Stanley]
Steiner
Stephenson
Sully
Tennyson
Timour
Tintoretto
Titian
Turenne
Vesalius
Voltaire
Wagner
Washington
Webster
Wellington
Wesley
Wiclif
William
William of Orange
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☞To Dürer
oT Dumas
oS Eliot
☞oT Queen Elizabeth
oT Emerson
☞oS Epicurus
M Erasmus

o
oS
oM
oT
o
S
oT

de Medici
Mendelssohn
James Mill
J. S. Mill
Millet
Milton
Mirabeau

o
S
o
o
o
o

Wordsworth
Xavier
Brigham Young
Dr. Young
Zeno
[Zenobia]

258c1.8 World] Here and in the entries for Frederick the Great, Julian, and Sobieski,
Peirce’s capitalization of secondary words for royal entries indicates his sense of title
and is retained.
260c1.34 literateur] Peirce’s preference in this selection is to anglicize the term, which
includes dropping the second ‘t’ of the root ‘lettre’ (all eight instances) as well as the
acute accent from the ﬁrst ‘e’ (ﬁve of the eight instances). His discernible preference
to anglicize is completed by emendation.
260c1.43 B.C. 607–542] The years for Gautama Buddha have always been in great dispute; Peirce’s dates are retained, along with other variant dates in the listing, to preserve his own undetermined source or recollection.
260c2.13 1757–1822] Peirce’s birth date for Canova (1775) is almost certainly a transposition of the correct date and is emended based on the probability that the correct
date appeared in Peirce’s source.
261c1.9 Claude Lorraine] Although Lombroso listed Lorraine by his surname, Peirce
has consciously anchored the painter under his ﬁrst name. Critics occasionally follow
this practice, and Peirce’s similar usage here is retained.
262c2.21 Henry V] Peirce has here listed Henry V with the dates of his father Bollingbrook, Henry IV. His earlier Impressionist list (W5, sel. 2) conﬁrms inclusion of
Henry V; since Peirce’s intentions are clear, in this case the dates are emended to
match the identity of the entry.
263c1.24 331–363] Peirce appears to have entered only a placeholder for Julian’s
dates—a death date that is off by more than half a century. The correct dates (widely
available in Peirce’s time) have been emended to complete the entry as Peirce apparently intended.
265c2.13 1033–975] Although Solomon’s dates vary from source to source, his reign
is closely tied to Jerusalem’s brief golden age in all sources. Peirce’s death date of
775 is probably a slip for 975, a commonly accepted terminus within that age.
th
266c1.7 16 Century] Peirce had an excellent command of Renaissance art history,
and certainly knew that Tintoretto was Titian’s most celebrated disciple. Given the
th
correct dates for Titian in the next line, Peirce’s designation of Tintoretto as a 15
century painter is almost certainly a slip of the pen caused by careless conversion of
Tintoretto’s dates (1518–1594) to a century counter.
266c2.29 Zoroaster] Although Peirce left a space for dates here, he knew that there has
never been any reliable dating for Zoroaster’s life—even the century remains uncertain. Peirce’s open dating is retained.

Emendations
*258.(title) History] E; ~.
258c1.2 Logician.] E; ~ ∧ Also all subsequent entries lacking punctuation

after the names of [Aretino], St.
Augustine,
Caesar,
[Chevalier
Bayard], [Bruno], [Casanova], [Cor-
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day], [Crichton], [Deschappelles],
[Gordon], Gregory the Great,
Grimm, Hannibal, Henry IV,
Horace, Jesus, Julian the Apostate,
Thomas à Kempis, [Paganini], Peter
the Hermit, Phillip of Macedon, Pitt,
Praxiteles, Rembrandt, SaaJdi, Scipio
Africanus, Sophocles, [H. M. Stanley], Swift, Watt, Wordsworth,
[Brigham Young], [Zenobia]; After
the dates for Gladstone, Gregory the
Great, Grotius, Händel, Helmholtz,
Hipparchus, [Paganini], Pasteur,
Praxiteles, Raphael, Sherman, Mrs.
Siddons, Tennyson, Wordsworth,
[Brigham Young], Zeno; And after
the professions of Aeschylus, Alcibiades, Apelles, [Aretino], Marcus
Aurelius, Bach, [Chevalier Bayard],
Beethoven, Bellini, Bentham, Jacob
Bernoulli, John Bernoulli, Berzelius, Bismarck, Bossuet, Calvin,
Canova, Charles Martel, Charles V,
Constantine,
Cuvier,
Darwin,
[Deschappelles], Dickens, Diderot,
Erasmus, Euler, Franklin, Frederick
the Great, Fresnel, Froissart, Gregory the Great, Grimm, Grotius,
Gustavus Adolphus, Händel, Haller,
Hegel,
Helmholtz,
Herodotus,
Homer, Horace, Howard, Huber,
Jacquard, Jenghiz Khan, Jenner,
Keats, Thomas à Kempis, [Lavater],
Lavoisier, [Morphy], Newton, Niebuhr, Origen, Peter the Hermit, Phillip of Macedon, Priestley, Ptolemy,
Rachel, Racine, Rousseau, Rubens,
SaaJdi, Saladin, Savonarola, Saxe,
Schiller, Scott, Shakespeare, Sherman, Mrs. Siddons, Sully, Swift,
Wagner, Xavier, [Brigham Young],
Zeno
258c1.5 450–404.] E; 450–?
258c1.25 Philip] E; Phillip
258c1.25 1340–1382] E; –1382
260c1.5 1430–1516] E; –1516
260c1.23 Bismarck] E; Bismark
*260c2.13 1757] E; 1775

641

260c2.19 [Catherine II].] E; [Catherine II.]
261c1.22–25 Copernicus . . . Astronomer. |
[Charlotte . . . Assassin.] E; entries transposed
261c2.7 1780–1847.] E; not present
261c2.12 Novelist] E; Novellist Also
261c2.20, 261c2.24, 262c1.2
261c2.19–22 Alexandre . . . Novelist. |
Albrecht . . . Painter.] E; entries
transposed
261c2.32 Literateur] E; Litérateur
Also 263c2.10, 266c1.28
261c2.37 Euripides] E; Euripedes
262c1.31 1833–1885.] E; not present
262c1.32 540–] E; 540.–
262c2.18 and] E; & Also
263c1.25, 264c1.20, 264c1.31,
264c2.35, 265c1.22, 265c1.28,
265c2.10, 265c2.25, 266c2.22
262c2.18 physiologist] E; Physiologist
262c2.21 1387–1422] E; 1366–1413
262c2.41 1802–1885.] E; 1802–
*263c1.24 331–363] E; –285
263c1.42 [Lavater].] E; [~.]
263c2.19 Loyola] E; Loyala
263c2.29 Clerk] E; Clarke
263c2.37 Mendelssohn] E; Mendelsohn
264c1.1 Jean-François] E; ~ ∧ ~
264c1.17 1837–1884.] E; 1837–
264c1.20 theologian] E; Theologian
Also 264c2.7
264c1.27 statesman] E; Statesman
Also 266c2.22
264c1.31 physicist] E; Physicist
264c2.4 [Paracelsus].] E; [~.]
264c2.14 Peter the Hermit] E; Peter
Hermit
264c2.14 1050–1115] E; –1115
264c2.22 Philip] E; Phillip
264c2.31 Sculptor.] E; ~–
265c1.14 orator] E; Orator
265c1.38 poet] E; Poet
*265c2.13 975] E; 775
265c2.21 1841– .] E; not present
265c2.28–33 Swift . . . Humorist. |
Sydenham . . . Medical man.] E;
entries transposed
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266c1.3 Thucydides] E; Thucidides
*266c1.7 16th] E; 15th
266c1.15–22 Vauban . . .Anatomist.]E;

entries ordered Vesalius, Vauban,
Lope, Velasquez
266c2.25 Sceptic.] E; ~,

Alterations
258c1.19 [Aretino]] Aristophanes
258c2.19 Honoré] Henri
✧
260c1.5 –1516] 1405–1470
260c1.43 Buddha] Bouda
260c2.35–36 1500–1558. Emperor] “the
wise.” 1337–1380. King of France.
261c1.6 philosopher] li[terateur]
261c2.15 Diez] Dietz
262c2.31 1497–1543] 1498–1554

264c1.1 1814–1875] 1786–1859
264c1.43–44 [Paganini] . . . Musician.]
intl
264c2.28 Plato] aft del S
265c1.23 1184–1292] –941
265c2.30–31 Swift . . . Humorist] intl
266c1.12 Soldier] General
266c1.29 1813] 1837

44. The Comtist Calendar, 1892
Copy-text is the ﬁrst publication of this review, which initially appeared in
the 21 January 1892 issue of the Nation (P 482). It was subsequently reprinted
from the same setting in the New York Evening Post of 26 January, appearing
within a new arrangement of reviews but without internal variation. Even
though it appeared as a titled feature in the “Leading Reviews” section, it has
no byline. Haskell 2:392 credits Peirce, as does Burks’s “Bibliography”
(1958). But the primary source of attribution comes from Peirce himself; his
own listing of his contributions to the Nation (R 1365) includes this review,
and a complete but very preliminary nine-page holograph draft survives in the
Harvard Peirce Papers (R 1373:2–10). It is slightly less than two-thirds the
length of the published review, but nevertheless contains the core elements of
his two major arguments: ﬁrst, that Comte’s Calendar of Great Men has fatal
ﬂaws in both the range of disciplines covered and the method of selection
(ﬂaws that, according to Peirce, derive from Comte’s own character); and second, that men of genius are always at the mercy of the dominating utilitarian
cultures. This draft stops at midpage at the point where Peirce initially closed
his discussion of the second point (R 1373:10, “and so we might go through
almost the entire list.”). But there is no sense of closure, and it is likely that
Peirce immediately began the more mature version which he submitted to the
Nation.
The printer’s copy has not been located, but a comparison of the draft
against the published text reveals how the review took its ﬁnal form. Peirce
retained the strong opening paragraph almost word-for-word, and continued
with heavier revisions through the rest of the ﬁrst third of the review without
signiﬁcant alterations to the structure. But he resequenced and revised major
blocks of text through the middle third of the review, and then greatly
expanded the ﬁnal third as he continued “through almost the entire list” to further demonstrate his sense of a traditional societal bias against the nurturing of
genius. In preparing the now-lost printer’s copy he also moved a summarizing
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passage from the middle of the original draft to form a conclusion for the ﬁnal
form of the review. The earlier draft reveals a great deal about the way that
Peirce developed his review, but it is too preliminary to serve as copy-text. In
the absence of printer’s copy, the review as published in the Nation provides
the best choice for copy-text.
In most cases, Peirce’s preferred spelling of proper names (and his avoidance of periods after the ordinal of a monarch’s name) are known from the precopy-text draft. The Nation’s house styling of proper names in the copy-text is
emended out, as are Peirce’s own spelling errors or confusing inconsistencies.
Textual Notes
267.18–19 Haroun-al-Raschid] The Nation’s spelling (Harûn-ar-Rashîd) was no doubt
imposed on Peirce’s submitted printer’s copy; his surviving preliminary draft reads
Haroun al Rasheed. Comte (and Harrison, in the edition of Comte under review) used
Haroun-al-Raschid. The Comte-Harrison reading, which Peirce approximates in his
draft more closely than the Nation does, is one of two generally accepted transliterations of the name, and is therefore emended into the copy-text.
268.4 St. Paul,] In his preliminary draft, Peirce failed to include St. Paul in his recapitulation of Comte’s list of thirteen greatest men. The error was not caught, and it carried
through into the copy-text form. But Peirce’s framing question, “What are his thirteen
greatest men?”, clearly shows his intent to give the complete list; the present emendation fulﬁlls this intention and eliminates reader confusion.
268.4–5 Shakespeare] Peirce’s manuscript draft (as well as Comte and Harrison) uses
this standard spelling; the copy-text reading here and at 268.17 (“Shakspere”), apparently the Nation’s misspelling of the period alternate “Shakespere,” is emended to
Peirce’s known usage.
268.22–23 Godfrey . . . Catholic] Peirce misstates Comte’s categorization of Godfrey
de Bouillon. Peirce’s intent here is unclear, and no emendation can be made without
signiﬁcantly rewriting his text at this point; consequently, the original reading is
retained, and the correct category given in Annotations.

Emendations
267.(title) The Comtist Calendar] E;
THE COMTIST CALENDAR.
267.1–3 Biographies . . . Comte.] E; rom.
*267.18–19 Haroun-al-Raschid] E;
Harûn-ar-Rashîd
*268.4 St. Paul,] E; not present
*268.4–5 Shakespeare] E; Shakspere
Also 268.17

268.19 XII,] E; XII.,
268.20 I,] E; I.,
268.24 Hus] E; Huss
268.34 Sadi Carnot] E; ~-~
268.34 Galois] E; Gaulois
269.40 today] E; to-day

45. Non-Euclidean Geometry, 1892
Copy-text is P 485, a titled but unsigned review published on 11 February
1892 in the Nation as one of the featured, or leading, reviews of that issue (S1).
The article was reprinted under the same title in the New York Evening Post on
1 March 1892 (S2). The Post published the review from the same typesetting,
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but in the layout process the ﬁnal line was dropped, omitting the closing references to Klein and Clifford. Although unsigned, the review appears in Peirce’s
list of his contributions to the Nation (R 1365), Haskell 2:392, and Burks’s
“Bibliography” (1958).
An early three-page opening for this review has been recovered (R 123:2,
R 278b:258, R 123:4). An example of the theory of perspective forms the core
of this opening, but Peirce subsequently began again with an altogether new
approach to the review. He eventually incorporated a rewritten version of the
perspective example in the second half of the ﬁnished essay. Peirce’s preliminary manuscript title, “Lobachevski’s Geometry,” became “The Non-Euclidean Geometry” in its ﬁnal published form. We cannot be sure that Peirce
conceived the ﬁnal title or merely acquiesced to an editorial suggestion, but the
original title, like the fragment opening itself, is too preliminary to serve as
copy-text for any portion of the review.
George Bruce Halsted’s translation of Lobachevsky’s Geometrical
Researches on the Theory of Parallels had ﬁrst appeared on 15 January 1891 in
the very short-lived journal Scientiae Baccalaureus: A Quarterly of Scientiﬁc
Research (Rolla, Missouri), vol. 1, no. 3. The second edition appeared in May
1891 in the “Bulletin of the University of Texas” series, published by the University of Texas at Austin. Halsted sent Peirce a copy of the so-called fourth
edition (most likely a separate reprint or monograph) on 15 January 1892
(RL 181:3). The last paragraph of Peirce’s review acknowledges that reprint as
follows: “Prof. Halsted’s translation (which, while our notice has been waiting, has reached, we are glad to see, a fourth edition) is excellent.” The parenthetical remark suggests that Peirce did not use the copy received from Halsted
for his review, for he had already written the substance of it on the basis of
either the second or third edition.
Secondary evidence supports this view. Peirce conducted studies of nonEuclidean geometry in 1891 and began to correspond with Halsted himself in
the fall of that year. On 12 October 1891, Nation editor W. P. Garrison
included this postscript in a letter to Peirce: “I am still pondering your ‘Elements,’ which will have to be cut if used, I think.” The only document of that
period that contains the word “Elements” as part of its title is found in scattered pages of R 120 under the head “The Elements of Non Euclidean Geometry.” What survives of it is a ﬁve-page run with the subtitle “Preface,” an
indication that this was the draft of the beginning of a longer essay. Garrison’s
postscript raises the possibility that Peirce managed to write that longer essay
and that he submitted it to the Nation. Garrison may have been concerned with
the essay’s length and structure; as the surviving ﬁve-page run shows, it did not
have the character of a review at all.
But much of the content resurfaced in the published review, as did material
from Peirce’s earlier correspondence with the translator. Halsted’s cover letter
of 15 January 1892 acknowledges a suggestion Peirce had offered in an unlocated 13 December 1891 letter, that of a modern-synthetic-geometry treatment
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of non-Euclidean geometry—the very suggestion that ends Peirce’s Nation
review. If the notice had “been waiting,” as Peirce represented, it had been
waiting in the form of the problematic longer essay. Halsted’s gift of the fourth
edition copy may have been the ﬁnal spur that led to its publication in a shorter
form.
Textual Note
274.4 Klein, and Clifford.] The ﬁnal line of type in the Nation version, this text was
dropped and does not appear in the New York Evening Post reprint. The exclusion was
clearly accidental, as the ﬁnal line of text in the Post reprint ends with a comma.

Emendations
271.(title) The Non-Euclidean Geometry] E; THE NON-EUCLIDEAN
GEOMETRY.
271.5 Austin: University of Texas.] E;
Austin.
271.6 Geometrische Untersuchungen,]
E; ‘Geometrische Untersuchungen,’
271.12 years,—] E; ~ ∧ —

272.10 speck,—] E; ~ ∧ —
th
272.16 eleventh] E; 11
272.18 manner,] E; ~ ∧
272.30 Elements,] E; rom.
272.35 today] E; to-day
273.19 needle point] E; needle-point
273.28 maybe] E; may be
274.4 Bolyai] E; Bolzai

Rejected Substantive
274.4 Cayley, Klein, and Clifford.] S1; Cayley, S2

46. Sciences in Order of Generality, 1892
Copy-text consists of a single holograph page (R 1347:7) recovered from
the twenty-three-page Harvard R 1347 grouping of related notes on scientiﬁc
classiﬁcation. The page is part of a double sheet of Century Club stationery.
Each leaf of the conjugate pair is an 8 in.  10L in. leaf of thick wove, laid
paper containing twelve horizontal chain lines and bearing the black-printed
letterhead, “CENTURY CLUB | 7 WEST FORTY-THIRD ST.” The watermark reads “CRANE’S DISTAFF LINEN” and includes the image of a spinning wheel. Only the ﬁrst recto page of the double sheet is inscribed; the other
three sides of the folio are blank. The text is inscribed (in an outline format) by
Peirce in black ink. It is dated “1892 Feb 13” in Peirce’s hand just to the right
of the letterhead, and is signed “CSPeirce” in the bottom right corner. The document is in very good condition, and the text is carefully composed without
revision.
Earlier classiﬁcations differ slightly, including his Century Dictionary ‘science’ entry of the late 1880s (CD 5397) and a subsequent “Diagram I”
(R 1274:3) from an early attempt to write the ﬁrst of his History of Science
lectures. “Diagram I” has been dated January 1892, on the grounds that the
diagrams for the science lectures are the subject of his correspondence with
Augustus Lowell during that month. The current selection is clearly a more
reﬁned version of “Diagram I,” which was not carried over into the lectures.
The classiﬁcation found in this selection slightly differs from the division of
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sciences that lies at the center of Peirce’s proposal for a scientiﬁc dictionary
(selection 50), which was also developed during the winter and spring of 1892.
The diagram is published here as a datable and signiﬁcant milestone in the
development of Peirce’s thought on the classiﬁcation of the sciences.
R 1347 contains related draft material, as well as more detailed classiﬁcations of sciences related to the industrial arts and industrial technology that
may date from this period on into the early 1900s. Three closely related outlines, composed on smaller sheets of Century Club letterhead, are preliminary
drafts of this classiﬁcation scheme (R 1347:3–5). The third draft (R 1347:5) is
the direct source of the copy-text and bears the same title as the ﬁnished form;
Peirce used the larger copy-text leaf to write out his fullest breakdown of the
subﬁelds within each general category, and this dated and signed form represents his most mature diagrammatic development of disciplinary classiﬁcation. Since it was clearly revised through several stages, dated, and signed with
an eye for presentation to his peers in some form, it has been lightly edited to
bring consistency to the punctuation. These few interventions are recorded in
the list of Emendations. Peirce’s signature is retained, as he may have intended
this document as a record of authorship for this form of scientiﬁc classiﬁcation.
Textual Notes
275.6 Metaphysic] Here Peirce has elongated the ﬁnal ‘c’ and followed it with a period,
apparently to indicate that his use of the form ‘Metaphysic’ was intentional. Peirce in
fact allowed this usage in the Century Dictionary deﬁnition he had reviewed and
approved a few years earlier. This reading is retained, although the period is emended
out to conform with his general usage throughout the outline.
275.9–11 thermotics . . . energy] Peirce has not capitalized any of the subjects listed in
this coordinate grouping; since they are objects of science and not sciences themselves, his lowercase forms have been retained.

Emendations
275.(title) The . . . Generality] E; The
Sciences in their order of Generality.
*275.6 Metaphysic] E; ~.
275.8 Nomology] E; ~.
275.10 Physics,] E; physics.

275.11 potential energy] E; potential
energy.
275.14 ether] E; ~.
275.21 VII.] E; VII ∧
275.24 Language] E; ~.

Alteration
275.17–21 Ethics\Theology\Politics\Law\Etiquette] Etiquette added

47. The Man of Genius, 1892
Copy-text is P 487, a titled but unsigned Nation review published 25 February 1892. The review was reprinted in the same typesetting (but among a different assortment of reviews) two days later on 27 February in the New York
Evening Post. There are no variations between the Nation and Post printings.
Such titled or “leading” reviews were featured over the Nation’s shorter review
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notices. Attribution is made through Peirce’s listing of contributions (R 1365),
Haskell 2:392, and Burks’s “Bibliography” (305). Peirce’s review was the
subject of Werner Stille’s “Experimental Psychology,” which appeared in the
17 March issue of the Nation (O 492).
On 25 November 1891, Nation editor W. P. Garrison brieﬂy announced, “I
send you Lombroso,” in a letter presumably covering shipment of the volume
to Peirce. But Peirce’s composition of the review took more time than usual.
Surviving pre-copy-text materials reveal that Peirce invested a great deal of
time developing this review. Six leaves of preliminary notes include categorical lists of great men drawn from his own extensive work in this subject, which
began with his teaching and research studies at Johns Hopkins in the mid1880s (W5.2–19). An early seven-page review draft (R 1374:11–17) is incomplete, but shows Peirce’s general condemnation of Lombroso’s study and his
ﬂawed use of the inductive method. A second, more complete draft
(R 1374:2–10) opens with an overview that is very similar to the opening of
the published review, but the subsequent text was completely reworked prior to
publication. The ﬁnal form of the review surfaces in a fourteen-page third draft
(R 1374:18–31), which is numbered 6–19 by Peirce. It lacks the ﬁrst ﬁve
pages, which Peirce apparently incorporated into the submitted (but now lost)
printer’s copy.
Collation of the surviving pages of the third draft against the published
review reveals that Peirce made major changes at the point where the draft
begins (R 1374:18–20); he appears to have discarded the draft from this point
on. Although the discarded portion of the third draft closely approximates the
general structure of the published review, there are many points of variation
and wholesale revision. Most of the variations represent Peirce’s minor revisions and name transpositions, corrections (by Peirce or his editors) to proper
names, and the usual imposed house styling over Peirce’s spelling. This partial
draft helps us make informed decisions in restoring Peirce’s spelling preferences to the published review, but it cannot be given the authority of copy-text
for the portion of the review that it contains.
The third draft (as well as the second-draft opening) clearly represents
rejected forms of the text. Peirce’s decision to reject these pages in preparing
his printer’s copy is clear from the circumstantial evidence described above; in
the absence of the submitted printer’s copy and any proof stages, the published
review represents the best choice of copy-text. After careful study of Peirce’s
preferred spelling (as demonstrated in surviving prepublication forms of
Nation reviews and other writings of this period), the present editors restore
Peirce’s spelling preferences by emendation for this edition.
Textual Notes
277.20–278.14 Famous . . . Whitman.] Nation editors enclosed Peirce’s lengthy offset
excerpt from Lombroso within double quotation marks, and consequently restyled
the double quotation marks originally enclosing quotations within this excerpt to single quotation marks. The present edition emends out the Nation’s superﬂuous double
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quotation marks and restores Lombroso’s original usage of these marks within the
excerpt. Normally, Peirce’s misquotes in such an extract would be recorded in a textual note, and only emended at points where Peirce’s inaccuracy causes confusion
(see, for instance, selection 37). However, Peirce’s long extract from Lombroso introduces a wide range of corruptions (due to both authorial error and editorial styling).
Rather than creating yet another version of this passage by emending only the confusing corruptions of historical names, Lombroso’s text has been restored throughout
the excerpt by emendation.
279.10 19] Peirce’s third presubmission draft survives for this section of the review.
Peirce had listed ﬁfteen names, then retraced the 5 to form a 6 when he added a sixteenth name. (The sixteenth, Erasmus, was later moved to a different category.) A
ﬁnal total of nineteen names appear in the published review, but Peirce apparently
carried forward the earlier total when he prepared the now-lost printer’s copy. He
may have added the ﬁnal four names in revision, but failed to update his count, which
is reconciled by emendation in the present edition.
281.1–3 “I’ mi . . . signiﬁcando.”] Given the corruptions in this short passage, Peirce
may have inadvertently dropped the opening subject and predicate. Since he includes
the full passage in his gloss, the missing words have been supplied by emendation.
Two subsequent errors, which also affect the sense of the Italian, are corrected by
emendation. Since the original is dialogue, the quotation marks are retained.

Emendations
277.(title) The . . . Genius] E; THE
MAN OF GENIUS.
277.3 Sons,] E; ~.
*277.20 Famous] E; “~
277.24 Epictetus, who] E; Epictetus
(who
277.24 “Who] E; ‘~
277.25 man.”] E; ~’).
277.25 name,] E; ~ ∧
277.26 Mezeray] E; Mézeray Also
278.18
277.27 ft.] E; ft., Also 279.2, 279.7,
279.8
277.28 Meissonnier] E; Meissonier
277.29 De Quincey] E; De Quincy
278.2 Puppet).] E; ~),
278.3–4 Bartolo] E; Bartholo
278.4 “Minuit . . . famam,”] E; ‘Minuit
presentia fama,’
278.4 “Augebit . . . virtus”] E; ‘Augebit cetera virtus’
278.5 “Vix . . . stabat.”] E; ‘Vix ad
lumbas viri stabat.’

278.10–14 Among . . . Whitman.] E;
“~ . . . ~”
278.13 Sterne] E; Stein
278.13–14 Tourgueneff] E; Turgeneff
279.5 XIV,] E; XIV.,
*279.10 19] E; 15
280.16–17 Index . . . Reference,] E;
‘Index of Biographical Reference,’
280.27 Index] E; rom.
280.37 (1)] E; (1.)
280.39 (2)] E; (2.)
*281.1 “I’ mi son] E; “Son
281.2 e a quel] E; ed a quel
281.3 ch’ e’] E; Che
281.8 (3)] E; (3.)
281.10 (4)] E; (4.)
281.12 (5)] E; (5.)
281.14 (6)] E; (6.)
281.17 (7)] E; (7.)
218.18 (8)] E; (8.)
218.19 Gulliver;] E; ‘Gulliver’;
281.21 (9)] E; (9.)
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48. Periodic Law, 1892
Copy-text is an editorial reply (P 489.5) published on 3 March 1892 in the
Nation (vol. 54, no. 1392, p. 169). The reply, signed “ED. NATION.”, was written by Peirce at W. P. Garrison’s request after the latter received a letter penned
on 5 February 1892 by “C. De K.,” an unidentiﬁed New Yorker writing in
response to the Nation’s 4 February 1892 review of Mendeleyev’s the Principles of Chemistry. Garrison published C. De K.’s letter under the title “The
Periodic Law” (p. 168), and Peirce’s editorial reply immediately followed.
Although both the letter and the reply were published in Contributions to The
Nation (CN 1: 144–46), neither is listed in Kenneth L. Ketner’s Comprehensive Bibliography. At the time of compilation, Ketner had reasons to doubt
Peirce’s authorship of the reply, but subsequent research has laid these doubts
to rest.
On 4 February 1892 the Nation published a review of the Principles of
Chemistry, George Kamensky’s translation of the ﬁfth Russian edition of
Mendeleyev’s work (London, New York: Longmans, Green, and Co., 1891).
Max H. Fisch attributed that review to Peirce in “First Supplement” to Burks’s
“Bibliography” (1964), but the later discovery of a letter from Garrison to
Peirce revealed that the review (published with caveat in CN 1:132–33) could
not have been written by Peirce. Indeed, Garrison’s letter of 29 January 1892
to Peirce began with the following apology: “I hope I shan’t be always apologizing to you, but I sent off Mendeléef through an accustomed channel in forgetfulness of your application for it, which I chanced upon a day or two ago. I
haven’t got used to regarding you as a chemist yet” (RL 159).
The actual reviewer isn’t known (the review is unassigned in Haskell; Ketner has plausibly suggested that it might have been Oliver Wolcott Gibbs). The
fact, however, that Peirce got passed over led to the speculation that the editorial reply was probably not his either. Garrison’s letter to Peirce, however, ﬁnished with a telling postscript: “If the way is clear to adding to Mendeléef what
you want to say, I shouldn’t mind a little enlargement.” Both the apology and
the postscript indicate that Peirce had actually requested to review Mendeleyev’s work, and that Garrison sincerely regretted not offering Peirce the
opportunity to do so, all the more because the notice his reviewer had just sent
in was disappointingly superﬁcial. The opportunity for a little enlargement
came just two days after the review was published, when Garrison received C.
De K.’s letter, whose main contention was that the ﬁrst discoverer of the periodic law was not Mendeleyev, but John A. R. Newlands. No speciﬁc correspondence has been located, but there’s no doubt that Garrison forwarded the
letter to Peirce immediately to ensure that a timely editorial exchange would
reach print before the review faded from public memory.
There is abundant evidence that Peirce authored the reply. One of its central
claims is that many chemists in the 1860s drew up tentative periodic tables of
elements, and that among them there was an “obscure American chemist”
who, because he felt that “a great discovery was imminent” decided against
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attaching his name to such a table. In 1892, only Peirce could have known that
he had indeed himself worked out a table of elements, which he had sent in
May 1869, along with a commentary, to the editors of the “American Supplement” published at the end of each issue of the American monthly reprint
(New York: W. A. Townsend & Adams, Publishers) of the British weekly journal Chemical News and Journal of Physical Science, edited by William
Crookes. Having received several letters on the subject in answer to remarks
that had appeared in the reprint’s April and May “American Supplement,” the
Supplement editors (brothers Charles and William Chandler) decided to publish only “the most important” one, by quoting it in full and anonymously in an
editorial essay titled “The Pairing of the Elements.” It appeared in the June
1869 issue of the American edition of Chemical News (vol. IV, no. 6, pp. 339–
40, published in W2:282–84; see W2:529 and 610 for more details). Since
that edition with its supplement had only limited circulation in the United
States, Peirce’s comments could not have reached a wide audience. Comparison between “The Pairing of the Elements” and the 1892 Nation reply conﬁrms their tight connection, since the six rows of elements included in the
reply’s table are identical to the six series whose pairings are discussed in the
1869 text. Other connections, discussed in Annotations, connect the Nation
reply to a wider range of work. His assertion that “the atomicities of these
series seemed to be i, ii, iv, iii, ii, i” parallels his later remarks on the valency of
elements (R 292, 1906), and the suggestion regarding Boscovichian points
offered in this reply’s last paragraph parallels remarks made both in “Man’s
Glassy Essence” (selection 29) and in the sixth and seventh Cambridge Conferences lectures of 1898 (RLT 212 & 224).
Peirce’s editorial response represents, in effect, his chance to express his
views in general on the relations of the elements and the development of a
periodic series. His rebuttal of C. De K.’s assertion that Newlands was the principal precursor to Mendeleyev serves merely as a point of departure, allowing
this selection to appear as a stand-alone piece. The present edition retains the
title used to preface both De K.’s letter and Peirce’s response.
Textual Notes
284.17 107] The erroneous atomic weight for silver printed in P 489.5 (101) is likely a
compositorial error—a misreading of “7” as “1” in Peirce’s unlocated submission.
For the most part, the table follows Peirce’s 1869 table (W2:284), where Ag is
located on atomic weight line 107, very close to today’s accepted weight of 107.8.
284.20 Sn] There is no element Su. Given his proﬁciency as a chemist and the focus
required to reproduce a periodic table, it is not likely that Peirce would have made
this error. The P 489.5 reading probably results from misreading Peirce’s printer’s
copy, or from a compositorial missetting of the “n” as a “u.”

Emendations
284.1 If] E; [If

*284.17 107] E; 101

Textual Apparatus
*284.20 Sn] E; Su
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285.31 arisen.] E; arisen.—ED.
NATION.]

49. Keppler, 1892
The undated copy-text consists of sixteen leaves recovered from a single
Harvard manuscript (R 1284:2–17). These leaves are unwatermarked, white,
wove paper, 7[ in.  9 M in. medium-to-heavy-weight sheets. The pages are
unlined and are in generally good condition, though the original black ink of
Peirce’s text (composed on the rectos) has faded in places. The essay is titled
by Peirce, but the page numbers in the upper-right corners (beginning on page
2) appear to be in another hand. The Robin catalog number (“Ms. 1284”) was
inscribed in pencil near the top-left margin of the ﬁrst page in the 1960s.
Peirce’s text is fair-copy, with only a few in-line and interlined revisions, and
appears to be complete. The ﬁrst six pages of a preliminary draft (R 1284:18–
23) opens with an early form of the biographical information that Peirce
expanded and moved closer to the center of the ﬁnal draft. After presenting a
series of self-reﬂective quotations from Kepler’s works, Peirce apparently
abandoned the preliminary draft and began again. Two consecutive discarded
leaves (R 1284:24–25) represent all that is known of the intermediate draft
material.
Internal evidence establishes composition no later than the winter of 1892.
The early pages of the essay invite the reader to follow the progression of Mars
across the night skies throughout 1892, beginning with the third week of
March. But Kepler had been on Peirce’s mind for some months; in his 26
November 1891 Nation review of George F. Chambers’s Pictorial Astronomy
(selection 41), Peirce severely criticized Chambers’s account of Kepler’s studies of the motion of Mars. By December 1891 Peirce was planning to feature
Kepler prominently in his History of Science lectures, which he had agreed to
present at the Lowell Institute at the end of 1892. Peirce provided an early hint
of his intentions in a 6 December 1891 letter to Augustus Lowell: “Keppler,
who on the whole was I think the greatest reasoner who ever lived, would
claim three hours.”
Peirce ﬁrst developed this material as a publishable article with a biographical focus. Although Peirce clearly placed Kepler’s work in the context of its
time, he also presented a great deal of biographical information and analysis
reminiscent of his mid-1880s work on the great men of history. His recommendation that readers observe Mars for themselves beginning in the spring of
1892 suggests that the article was completed in the early winter of 1892 to
allow time for publication. But the article failed to reach print. In February
1893, Peirce offered the concept (no doubt without the date-speciﬁc references) to the Open Court as part of a proposal for a book-length collection of
his papers. His proposal, which listed “Johann Keppler (new)” in the “small
article” category, is the last known reference to this essay.
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There is no conclusive evidence that the R 1284 text was written speciﬁcally for the Lowell lectures that Peirce presented from November 1892 to
January 1893. In his conclusion to the History of Science lectures, Peirce
refers to having traced the achievements of Copernicus, Tycho, and Kepler
“with some minuteness because it is remarkable as being a birth from within,
not an inﬂuence from without.” This may have led Philip Wiener to include it
within his published selections of Lowell lectures (1958), and Richard Robin
to suggest (in his 1967 catalog of Peirce’s Harvard manuscripts) that R 1284
may have been one of the ﬁnal History of Science lectures in the Lowell series.
Although R 1284 was not initially conceived as a lecture but as an article
intended for publication, there is one textually connective thread that suggests
that Peirce may have read portions of R 1284 in one of the last Lowell lectures.
Lecture X’s presentation on Copernicus ends with a transition to Kepler that
reproduces exactly the ﬁrst sentence of the R 1284 copy-text, but the lecture
notes end there at midpage (R 1285:20), which may indicate that the sentence
was a cue meant to prompt Peirce to begin reading R 1284 or use it in some
fashion (again, without the date-speciﬁc references to 1892). Closing Lecture
X with R 1284’s biographical remarks on Kepler could then have prepared the
way for Lecture XI, which may have opened with R 1285, a more technically
focused study of Kepler’s work on the orbit of Mars. This remains speculative,
but there is little doubt that the R 1284 essay has a close contextual bearing on
the concluding Lowell lectures.
Peirce’s preferred spelling of “Keppler,” used consistently here and in other
related writings, is retained throughout, as is his consistent use of Arabic
numerals in his frequent references to Kepler’s biographical facts. The rationale for this unusual spelling of “Keppler” appears in his Logic Notebook of 3
September 1908 (see Annotations).
Textual Notes
286.11 reader] The emendation at this point restores the original reading, which was
accidentally dropped at the end of the line as Peirce copied this passage out of the
pre-copy-text draft (R 1284:18) or perhaps an unlocated intermediate form.
290.18 a Keppler’s] Context clearly indicates that “a Keppler’s” means an imagination
such as Kepler’s. Peirce’s usage led Wiener to silently emend the phrase to read “a
devil’s imagination” (Selected Writings, p. 255), but no such interference is warranted; Peirce’s original reading is retained in the present edition.

Emendations
286.(title) Keppler] E; bold
286.4 than] E; that
286.10 one’s] E; ones
*286.11 the reader will] E; the will
286.13 Century Dictionary] E; rom.
287.14 supposed,] E; ~ ∧

287.22 naked-eye] E; ~ ∧ ~
288.6 Lutheran] E; lutheran
288.10 Maestlin] E; Moestlin
288.13 mathematicus,”] E; ~”,
288.28 Protestantism] E; protestantism
288.29 half-Catholic] E; half-catholic

Textual Apparatus
288.30 Church] E; church Also
288.31
288.31 Catholic] E; catholic
288.31 Jesuits] E; jesuits
288.32 Protestant] E; protestant
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289.3 Brahe] E; Brahé Also 290.24
289.38 children] E; childen
290.8 diverse] E; divers
290.20 surprised] E; surprized

Alterations
286.3 triumphant] intricate
286.9 Star] Planet
286.27 They] But they
287.2 reciprocating,] intl-c
287.10 together with] and
287.19 at a] with a
287.19 that] bef del Mars in its revolution round
287.23 commonest] coarsest
287.32 only] intl-c

288.1 men.] bef del He was poss[essed]
288.13 understood] meant
288.27 wealthy] well-to-d[o]
289.4–5 his theories should] it should
be his theories
289.21 proportional to] as
290.4 broken] traced out
290.8 performing] and performing
290.27 betray] exh[ibit]
291.13 signiﬁcance.] meaning.

50. Plan for Scientific Dictionary, 1892
Copy-text consists of seven sequential but unnumbered holograph leaves
(R 1176:2–8) from a larger folder of drafts and working papers for this book
proposal and other related projects. All are sheets of 7M in.  10P in., thick
wove paper, with two small punch holes in the left margin 6 in. apart (center to
center) and a “Parsons’ Linen Ledger | 1889” watermark. This particular ledger conﬁguration contains nineteen blue horizontal lines edge to edge, beginning 2 in. from the top and bottom margins. Peirce composed his text within a
rectangle formed by two pairs of pink marginal lines, running from edge to
edge but inset 1L in. from all sides of the paper. The leaves are inscribed in
black ink on the rectos only and signed “C. S. Peirce” at the bottom right of the
ﬁnal page of text. The pages are in good condition, although Peirce’s text is
somewhat faded. Surviving draft materials include a preliminary three-page outline (R 1176:40–42), a six-page draft of the ﬁnal outline (R 1176:9–10, 12,
14, 16, 18), along with two superseded leaves from the ﬁnal draft itself
(R 1176:19–20).
The project was no doubt generated by Peirce’s ongoing interest in lexicography. The division of the sciences on which the proposed dictionary is structured departs in several respects from the one given several years earlier in his
narrative deﬁnition of science for the Century Dictionary (CD 5397). His
“Synopsis, or Digest, of Human Knowledge” is also included in R 1176, but it
is a distinctly different project, probably composed in 1894. The “Digest” was
to be another encyclopedic work of 157 chapters presented in 2244 pages
(later trimmed down to 1000 pages). There is no evidence that either project
was ever carried forward.
The winter–spring 1892 date for the Summa Scientiæ plan is derived in part
from the inscriptions (chemical elements with numbers and related calcula-
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tions) found on some of the versos of the six-page draft that seem related to
Mendeleyev’s periodic system (R 1176:11, 13, 15, and 17). These verso notes
can be linked to an English translation of Mendeleyev’s Principles of Chemistry which was published early in 1892. On 29 January, Garrison apologized to
Peirce for having sent Mendeleyev’s book to another reviewer, adding that “I
haven’t got used to regarding you as a chemist yet.” Peirce was clearly interested in the Mendeleyev translation, but had apparently not yet read it when he
composed “The Sciences in Their Order of Generality” (selection 46). This
earlier classiﬁcation outline, which is dated by Peirce “1892, Feb. 13,”
describes chemistry in ‘pre-Mendeleyevian’ terms as “the science of kinds of
matter, except ether & protoplasm.” On 24 February, Peirce wrote to Juliette
that he had read the night before “a chapter of a great book on chemistry I am
studying.” A reference to “Mendeleëff’s tables etc.” in the early three-page
outline for the dictionary (R 1176:42), as well as Peirce’s working notes on the
periodic system found on the versos of the second draft, indicate that the plan
for Summa Scientiæ contains the ﬁrst fruits of Peirce’s reading of Mendeleyev
in its classiﬁcation of chemistry; given his concentration of work on classiﬁcation projects during this time, the proposal was probably written soon after
February 1892.
Textual Notes
293.2 History of Mathematics] Peirce placed three short dashes between this ﬁrst entry
and its page-length estimate (ﬂush right). These marks may represent the ellipses
points or “leaders” sometimes used to guide readers to right-aligned page numbers in
a table of contents, but they are barely visible on the ruled line and no subsequent
lines bear such markings. This one instance may simply be a reminder to right-justify
page estimates throughout the proposal, and is therefore considered extratextual; it is
silently removed on that basis.
293.25 pages.] Peirce placed a stop after the page subtotal for the initial knowledge category (Mathematics), but carried through inconsistently as he composed the full proposal. These stops are emended in at ﬁve points (recorded below) where Peirce would
have expected his editors to carry through on his intention.
295.1 pages] The page break introduced at this point in the present edition interrupts
Peirce’s continuous column of ditto marks standing for “pages” in the Sociology section. The emendation of “pages” at the end of the ﬁrst row provides the necessary
anchor for the continuation of this section of Peirce’s outline.
295.19 C. S. Peirce] Normally, Peirce’s signature following a working draft of a document is emended out unless there is reason to believe that the signature, as in correspondence, was intended to stand as part of the text. In this case, Peirce has written a
publishing proposal and his signature (as both author of the proposal and editor of the
proposed volume) is actually part of the document, and thus retained.

Emendations
292.(title) Plan for a Scientiﬁc Dictionary] E; not present

292.1–2 Summa . . . Knowledge.] E;
“Summa Scientiæ; or, Summary of
Human Knowledge.”

Textual Apparatus
*293.25 pages.] E; ~ ∧ Also 293.34,
294.8, 295.4, 295.13
293.32 etc.] E; etc ∧
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294.1 Chemistry.] E; ~ ∧
*295.1 pages] E; "
295.3 17.] E; 17 ∧

Alterations
292.7 achieved] all
292.18 The leading works to be always
named.] intl

293.27 5] 10

51. Embroidered Thessaly, 1892 and c. 1897
The composite copy-text consists of a nearly complete sixty-three-page
typescript (TS, lacking only pages 47–48 of the original sixty-ﬁve) followed
by a sixteen-page holograph conclusion (MS2) from the earlier, longer, but
now largely lost source of the TS. Both portions of the copy-text were recovered from the R 1561 nest of drafts and discards of the Embroidered Thessaly
project materials. The copy-text is emended from three pages that introduce an
opening narrative frame to the tale and three pages that bridge the short lacuna
at mid-tale. These holograph pages (also nested in R 1561) were composed by
Peirce and inserted into the typescript sometime around 1897. A clear understanding of the developing drafts of the tale, as well as Peirce’s evolving intentions for it, is essential to the rationale for accepting emendations based on
revisions made long after Peirce’s major phase of composition for his only
extended work of ﬁction.
Surviving portions of a very early holograph draft (MS1) predate both the
(largely lost) 108-page MS2 manuscript and the shorter TS derived from it.
The pre-copy-text MS1 consists of twenty-two surviving leaves from a 42page manuscript version titled “An Excursion into Thessaly” (R 1561:78–97,
99, and R 890:5; Peirce’s pagination runs 1–9, [10], 13–14, 32–40, and 42).
There are also two surviving discards from this run (ISP 127, a false start of
ISP 85—Peirce’s page 8; and ISP 135, a draft of ISP 95—Peirce’s page 37).
The story seemingly ends on page 40, but page 42 has been restored to the
MS1 fragment because it appears to be the concluding sheet of a two-page
“moral of the story” from the same period of composition. A comparison of
this earliest surviving fragment and the typescript suggests that the ﬁrst third
of the tale—involving the traveler’s initial adventures in Bolos and smaller
towns of eastern Thessaly—was fairly well developed in the initial version.
But the arduous adventures of the middle portion, as well as the relationship
with the Persian captive Roshana (initially Fatmah) are not so well developed;
in fact, the initial version devolves into farce when the American traveler
Karolos ﬁnds he can only communicate with her through the halting Persian of
a Turkish servant. The clumsy three-way dialogue soon discourages any
thoughts of romance; Karolos turns his sullen prize over to his Greek blood
brother Thodores and heads out on the next steamer, bound for Messina in Sicily, back to the West.
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Portions of a far longer 108-page manuscript (MS2) survive as well,
including unnumbered discards (ISP 122–123, 128–133, 136) related to the
missing main body of MS2, and twenty-three numbered pages that originally
formed the last ﬁfth of MS2 (ISP 98, 100–121; Peirce’s pages 61, 87–108).
The ﬁnal sixteen pages (Peirce’s 93–108) form the oldest portion of the composite copy-text for the present edition. The discard pages from the main body
of MS2 and the MS1 draft pages share the same unwatermarked paper stock.
But the sole surviving run of pages from the MS2 draft (Peirce’s concluding
pages 87–108) are all ﬁner sheets of 7[ in.  9M in. lightweight, white
paper bearing a “TIFFANY & CO LINEN” watermark. The sheets are laid,
and each has eleven horizontal chain lines at T in. intervals. All of these ﬁnal
draft sheets are in good condition. The sheets are inscribed on the rectos in
black ink; Peirce’s in-line corrections are minimal. A comparison of MS2’s
surviving pages against the earlier MS1 fragments and the subsequent TS
reveals that the largely lost second holograph version of MS2 represented
Peirce’s fullest development of this story. The discarded pages indicate that
Peirce developed a detailed and picaresque series of adventures through the
middle portion of the narrative, and developed as well a more serious love
interest with the mysterious Persian captive. The concluding twenty-two pages
of this version survive intact and document the way that Peirce developed a
double reversal in the love story and, in the process, completed his only known
attempt at long ﬁction.
On 26 March 1892, Peirce wrote to Century Magazine editor Richard Watson Gilder, announcing that he had written the tale and asked him to read it,
offering this caveat in advance: “But it is the contrary of all prevalent fashions
in stories, is not written from the point of view of good society, is not lively, is
not occupied with intricate or mixed emotions.” Indeed, the text itself reveals
that what at ﬁrst seems to be a pedestrian and sometimes clumsy attempt at a
picaresque adventure was really intended as a study in creating mood and
atmosphere. Incident, character, and the accuracy of geographical or cultural
details were secondary concerns for Peirce; on 20 April, he revealed a hint of
his purpose to Gilder in another note: “The story contains a good many positive inaccuracies of topography, costume, manners, etc. introduced for a purpose; and others of a negative kind. My object was to write a story, not a
geography-book. The general atmosphere is nearly true.” Surviving working
notes show that Peirce actually spent a considerable amount of time researching his subject, however, and studied dozens of books from scholars and travelers who recounted their own experiences as they journeyed through troubled
northern Greece in the nineteenth century (see Chronological Catalog,
1892.17, 1892.20, 1892.48). Peirce’s purpose was also a sentimental attempt
to revisit the ten days he spent in Thessaly in early September 1870, during his
ﬁrst European trip for the U.S. Coast Survey. His ofﬁcial purpose was to identify potential observation sites from east (Constantinople) to west (Spain)

Textual Apparatus

657

along the path of totality for an impending solar eclipse. He would eventually
observe the eclipse on 22 December 1870 near Catania in Sicily.
Peirce conceded that his tale was not normal Century fare, but he offered to
write other stories in the same vein if Gilder was interested. On 1 April he sent
the manuscript, which may have been MS2, to Gilder, asking for its return later
in the month so that he could read it at the Century Club: “In fact, the story was
written more with the idea of its being read aloud than of its being printed.” In
its MS2 form, however, with its detailed adventures and Dickensian coincidences leading through a convoluted reunion of the lovers, the tale was far
more suitable for print than for recitation, and this was no doubt why Peirce
had initially offered it to the Century. There is no record that Gilder ever actually read the story, but on 20 April Peirce arranged for its return so that he
could read it two days later at the Century Club, and he asked Gilder his opinion about possible changes: “I was contemplating two: 1st, to give the text of
the young man’s letter to Husni; 2nd, to cut off the whole of the Austrian part
& to make the excursionist recognize Fasl Ullah by means of the carpet.”
The “Austrian part” is an allusion to the miraculous reunion of Karolos and
Roshana that concludes MS2. Peirce did in fact delete the romantic reunion, a
decision that in turn forced him to revise the six MS2 manuscript pages leading up to it. These pages reveal Karolos’s ﬁrst reversal of fortune—the discovery that the merchant Fasl Ullah, Roshana’s husband, survived a robbery
where he had been left for dead. In MS2, Karolos is introduced to him by
chance in the streets of Bolos. This passage, which closes with Karolos’s resignation to his apparent loss of Roshana, leads into the Austrian conclusion,
where Peirce initially used the recognition of the carpet to set up a second
reversal of fortune that reunites the lovers in a happy ending. In the truncated
TS version, Peirce uses the carpet to reveal that Roshana’s husband is alive in
Bolos, leaving the devastated Karolos with no choice but to leave Thessaly
(and the woman he loves) forever.
It is not clear when Peirce prepared the shorter reading version from the
long MS2 manuscript that Gilder returned to him on or about 20 April 1892,
but it was probably after the Century Club reading of 22 April. We can surmise
that the resulting text consisted of the ﬁrst eighty-six pages of MS2 plus a new
holograph ending to replace pages 87 to 93 with a slight variation on his discovery of Fasl Ullah and departure from Thessaly. This long-lost shortened
version of MS2, and the surviving TS made after it, represented a much more
effective tale for parlor readings or the lecture circuit, and reﬂected the very
changes that Peirce described in his 20 April letter to Gilder. As the TS shows,
Peirce deleted the Austrian ending completely, and instead used the carpet to
set up Karolos’s recognition of Fasl Ullah and thus trigger a shorter, unhappy
ending for the traveler. The full text of Karolos’s letter to the Turkish governor
Husni, which starts off the adventures at the beginning of the narrative, is
appended to the typescript (1892.48 [R 1590] contains working notes for it).
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Peirce was clearly thinking more and more of his ﬁrst ﬁction as a teller’s
tale, and during May 1892 he used his connections with Open Court editor
Paul Carus to suggest a Chicago reading. The title used by Peirce in writing to
Carus, and in the response that Carus delegated to Francis Russell, is “An Excursion into Thessaly: a Tale.” The main title is that of the earliest MS1 manuscript
version, and presumably that of the long MS2 manuscript as well, which suggests that the typescript, with its modiﬁed title, had not yet been prepared.
Carus’s response had been to delegate action, and this decision, along with
Russell’s guarded response, put Peirce on the defensive. On 17 May, he
responded to Russell by proclaiming that “[s]uch thoughts incline me to reconsider my purpose of reading the tale.” The rest of the letter is a theatrical vow
to “lay aside all other ambitions & vanities” in order to pursue the serious
scholarship he “was brought into the world to do.” But Peirce soon returned to
the ﬁction project, and sometime over the next year prepared the typescript
form for public presentation. In October 1892, Peirce announced in a circular
printed for him by the Evening Post Job Printing Ofﬁce that he was prepared to
deliver three popular lectures, at $150 each, the ﬁrst one being “Thessalian
Topography: A Traveller’s Tale.” This new title provides a ﬂeeting glimpse of
the project just as Peirce was reworking the title toward the “Topographical
Sketches” of the TS form.
Three and possibly four more readings are documented in correspondence
of 1893 and 1894. From a 22 January 1893 letter from John Fiske to William
James, we learn that Peirce gave a reading of “Wild Thessaly in 1862” at his
brother Jem’s on 12 January. A 17 June 1893 letter from Fiske to Peirce suggests that Peirce was reading from the shortened typescript version: “That
Thessalian sketch ought to be a success. I was wildly interested in it, and
believed every word while you were reading. It was as real as them ’ere grapes
of Zeux which the birds pecked at.”
The typescript title is the only version with any form of the word ‘sketch’ in
it. A year later, two other correspondents (George A. Plimpton, on 19 April,
and A. C. M. Lodge, on 13 June) refer to at least one more reading during the
spring of 1894; Plimpton’s letter contains no clue as to what text Peirce was
reading from, but Lodge’s letter refers to Peirce’s “Traveller’s Tale,” as in the
lecture title of October 1892. The cumulative clues found in these letters indicate that the TS could not have been prepared from the truncated MS2 before
late April 1892. The surviving record of public readings also suggests that
Peirce would have required a typed and easy-to-read version of the text no
later than the winter of 1892–93. Although the MS1 and MS2 source texts provide the date of composition for this selection, the typescript has been assigned
the date “1892–1893” within the general chronology of this period.
The sixty-three-page TS (R 1561:3–48, 52–68) originally consisted of
sixty-ﬁve pages—sixty-three pages of narrative text and a two-page appendix
purporting to be a transcription of the letter of introduction written by Peirce’s
Karolos to Husni, the Turkish governor of the Eyalet of Thessaly. Peirce’s
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original typed pagination ran consecutively from 1 to 65; pages 47–48 were
subsequently removed in revision by Peirce and have not been located. The
ﬁrst seven pages are 8 in.  10K in. sheets of lightweight, unwatermarked,
laid white paper with eight vertical chain lines spaced at intervals just under 1
in. The remaining pages come from a similar stock, but one-third of them bear
a circled anchor for a watermark, measure 7\ in.  10K in., and carry nine
vertical chain lines at T in. intervals, while the rest are unwatermarked and
measure 8 in.  10^ in.; most are in fair to good condition, with many corners torn off and edges frayed. The direct textual source was no doubt MS2;
even the few surviving MS2 discard leaves are relatively close to the TS in collation. The ﬁnal pages of the TS parallel more or less the ﬁrst eight pages of
MS2’s surviving conclusion (Peirce’s pages 86–93) before drawing the adventure to an abrupt and unresolved end.
The sixty-three surviving pages of the TS are numbered and typed doublespace in a Roman serif font unlike those found on the type shuttles of Peirce’s
Hammond machines. Peirce much preferred the wide-ranging font choices of
the several Hammonds he had acquired during his years with the Coast Survey,
but he had most likely sold or returned these machines to the Survey by 1892.
The shortened novella was probably typed on a Remington or Caligraph,
machines with large and unadorned characters suitable for public readings.
The TS, titled “TOPOGRAPHICAL SKETCHES IN THESSALY, WITH FICTIONAL
EMBROIDERIES,” was typed from MS2 either by a hired typist or by Peirce himself. Black-ink revisions in Peirce’s hand are found throughout the TS and
were made at different times. Two revisions on the ﬁrst sheet testify to the transition from a reader’s tale to a teller’s tale (‘this writer’ becomes ‘your humble
servant,’ and ‘the reader’ becomes ‘my auditors’). And at some undetermined
time the title was shortened to “Thessaly pictured in Embroidery.” A later
inscription at the top of that same ﬁrst sheet declares “This was written to be
read as a Lecture,” conﬁrming the intention behind the shorter TS form.
The authorial sources of emendation are no less complicated than the copytext itself. Peirce made other signiﬁcant changes to the typescript a few years
later that restored the literary intent of the original novella form—a process
that also replaced short but crucial passages of the TS with new holograph
bridges and frames. The exact time is unclear, but can be guessed at from circumstantial evidence. On 2 May 1897, as the ﬁrst Greco-Turkish war was
making the front page in newspapers, the New York Sun printed a letter from a
James P. Vincent, who asked “for an explanation of the frequent occurrence of
V in modern Greek names, although there is no such letter in the Greek alphabet.” This was a topic Peirce knew well, as evidenced by the many pronunciation clues of Greek names offered in his tale. On 6 May he sent a long answer
to Vincent’s query, which the Sun published on 21 May (unattributed in Ketner). Since all the information Peirce provided was culled from his Thessalian
tale, it is clear that Vincent’s question gave Peirce the occasion to revisit the
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novella and reopen the possibility of its publication, though not without new
revisions.
Peirce ﬁrst decided to give the tale a new beginning; he discarded (but
saved) the ﬁrst four sheets of the TS and replaced them with six leaves written
in a hand identical to that found in draft fragments of his letter to the Sun editor. These leaves (R 1561:71, 73–77) opened with the revised title “Embroidered Thessaly,” a ﬁnal form of “Thessaly pictured in Embroidery,” the interim
title that Peirce had written over the much longer original TS title. The new
holograph opening provided a new framing narrator as well—Karolos himself,
now a retired lawyer many years separated from the events of the tale. Even
this frame is itself framed by a new subtitle: “Found among the papers of an
attorney recently deceased.” The ﬁrst two-and-a-half holograph pages set the
frame; the remaining three-and-a-half holograph pages comprise a lightly
revised version of the ﬁrst four leaves of the typescript. The newly devised
frame itself is very short in relation to the typescript it modiﬁes, but the “frame
within a frame” structure begins to move the tale back to the conventions of
printed literature; furthermore, the new opening’s explanation of how Karolos
came to know the gypsy tongue led Peirce to replace pages 47–48 of the typescript with three more manuscript leaves (R 1561:49–51) detailing how Karolos and Roshana discover that they can speak in a language that no others in
the bandit hideaway can understand.
This element was key to the original development of the story in 1892. The
fragments of the very ﬁrst draft show how the inability of the potential lovers
to communicate forced Peirce to pen a truncated and farcical conclusion to the
initial narrative. But Peirce clearly knew that if he could devise some way for
captive and captor to communicate, then many creative doors would open.
There is no doubt that MS2 originally contained some form of this revelation—the surviving “Austrian” conclusion contains an allusion to Roshana’s
Magyar heritage on her mother’s side when Karolos thinks of Hungary,
“where her mother would have been at home.” It is not clear what the shortened typescript form contained at this point, but the new holograph pages
(R 1561:49–51) reveal that Roshana’s mother was a Hungarian stolen by gypsies; since the new opening frame tells the reader that Karolos’s mother also
spent time with an American band of gypsies, it becomes clear how the two
learned this common tongue.
Another element of circumstantial evidence connects Peirce’s Romany
research to the 1897 period. All of the Romany words and phrases that Peirce
added in these late revisions were appropriated from C. G. Leland’s book The
Gypsies (1882, reprinted several times). We know from a 20 September 1897
letter from Harvard College Librarian Thomas J. Kiernan that Peirce had asked
him to check in Leland’s book a matter regarding gypsy nursery rhymes and
numbers which we may speculate Peirce must have seen there not long
before—presumably when the book came ﬁrst to his attention and inspired
him to introduce gypsy words and reinforce other gypsy elements in the story.
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Peirce repaginated the ﬁnal sixty-eight-page mix in the following way to
accommodate the holograph substitutions, which for editorial purposes are
designated MS3 1–6, TS 7–48 (over TS original 5–46), MS3 49–51, and
TS 52–68 (over TS original 49–65). Of the inserts, page 1 is on onion-skin
paper, 7\ in.  9\ in., while pages 2–6 and 49–51 are on thicker, unwatermarked, plain paper, 7T in.  10V in., as is also R 1561:72, a full draft of
page 1. The orthography of all inserts matches that of Peirce’s documents from
the 1897 period; by this time in his life, increasingly rapid changes in Peirce’s
handwriting are easier to date with conﬁdence.
There is evidence that Peirce sought to publish the revised text. Indeed, two
undated notes from his friend, the reputed poet, literary editor, stockbroker,
and occasional Century Magazine essayist Edmund Clarence Stedman, have
been found pinned into the typescript (one to MS3 page 4 and the other to TS
page 33). The notes, scribbled on the back of two fragments of a New York
Stock Exchange news sheet, are brief and include only terse suggestions to
delete eccentric words as well as Peirce’s parenthetical references to original
Greek pronunciations, and a recommendation of where to break the tale “so as
to occupy two numbers.” It is apparent from the positioning of the ﬁrst note (in
the holograph revisions) that Stedman read the revised version of the TS.
Although it is unclear when Stedman would have had a chance to advise Peirce
on the tale, we know that he stayed at Arisbe for a few days in the fall of 1898,
and this would have been an excellent occasion. The fact that the two notes
remain pinned to the document to this day show that, despite Stedman’s
encouragement, Peirce did not pursue the matter.
Some time after the turn of the century, however, Peirce returned once
more to the tale. Folder R 1561 contains two sheets (ISP 69, 70) from this ﬁnal
stage of work. They are two drafts of a single-page “Preface” on half-sheets of
paper bearing a Crane’s Japanese Linen 1900 watermark. This is a paper stock
Peirce used frequently between 1902 and 1904, a fact that has led us to date both
prefaces circa 1902. Both drafts explain why Peirce entitled his tale “Topographical Sketches of Thessaly with ﬁctional embroideries” (a close approximation of
the original TS title) to give an idea of the spirit of the place as Peirce saw it in
his youth, and to convey its poetic sentiment. The second draft of the “Preface”
closes with the sobering observation that “It will always remain a manuscript,
since it is not to be expected that any reading public should ever be able to
understand its aim or be interested in anything so purely esthetic.”
It remains to review the copy-text decisions. In the ﬁrst place, one must
bear in mind that no single complete stage of composition survived. The original 40-page manuscript (MS1) has substantial lacunae and represents a very
rough and quickly superseded sense of the text. The subsequent full 108-page
literary version (MS2) survives only through discards and through the ﬁnal 22
pages, a continuous narrative which includes Karolos’s double reversal: his
sad departure from Thessaly and his joyous reunion with Roshana in the “Austrian” conclusion. The shortened speaking version (the unrevised TS of 1892–
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93) is nearly complete, but the crucial passages of the lost pages 47–48 can
only be guessed at—MS1 reveals only that a conversation between captive and
captor was attempted, and a single discarded leaf from MS2 (ISP 134) shows
that Roshana was able to tell Karolos some events of her more recent past in
the long novella version of the text. The missing two pages of the typescript no
doubt contained some key to their ability to communicate, but the more extensive history of Karolos’s past (and future) contained in the new opening forced
Peirce to make brief but signiﬁcant revisions in mid-tale. Since pages 47–48
cannot be reconstructed, the three-page MS3 holograph revision substituted
around 1897 must be used in their stead; since this mid-tale revision is crucially connected to the revised opening of the novella, preservation of the
story’s consistency demands that our text also begin with the MS3 opening,
which varies substantively only up to the point (on holograph page 3) where
the new frame rejoins the text of the unrevised TS.
The fact that Peirce preserved the entire ﬁnal section of MS2 suggests that
he continued to value the “Austrian part” as a potential variant ending. The
shorter parlor version represented by the unrevised typescript omits much of
the biographical richness found in that conclusion. The more literary version
represented by the combination of the typescript and the MS2 Austrian ending
represents the closest we can come to Peirce’s original settled intentions for
the work as a publishable novella. We have thus opted to publish the TS, the
only surviving form of the main narrative, followed by MS2’s ‘Austrian’ ending, itself the sole surviving section of the direct source for the TS. The full TS
narrative anchors the copy-text—Peirce’s refashioning of the initial reversal of
fortune in the TS, where the carpet reveals that Roshana’s husband still lives,
was meant to force a quick unhappy ending to the tale, but it also left Peirce the
option to restore the original ending at any time. In fact, the double use of the
carpet as the symbol that at ﬁrst separates but then reunites the two lovers adds
drama and literary sophistication to the longer concept of the work. The ‘Austrian’ ending, but without the superseded pages (86–93) leading up to that
original ending, follows the TS as a distinct but continuous narrative extension
of the copy-text.
Since recovering Peirce’s initial intention cannot be done successfully
without relying on the later MS3 revisions, these are used as sources of emendation as follows:
1. The copy-text is emended by the addition of the ﬁrst two-and-a-half
pages of the six-page holograph frame, introducing the elderly Karolos as
author of his own third-person narrative (R 1561:71, 73–74, Peirce’s ﬁnal 1–
3). Peirce’s circa 1897 title and subtitle, which is integral to the brief opening
frame, is also emended in.
2. The ﬁnal three-and-a-half pages of this opening (R 1561:74–77, Peirce’s
ﬁnal 3–6), copied by Peirce directly from pages 1–4 of the TS, contain a small
number of isolated revisions that also work to restore his original intention for
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a silent reading text. These few authorial revisions and corrections are also
emended into the copy-text.
3. The MS3 holograph pages R 1561:49–51 (Peirce’s ﬁnal 49–51), added
to the TS in place of the original pages 47–48, are emended in their entirety
into the copy-text.
Beyond these relatively isolated points, emendations are kept to a minimum. The typescript’s appended letter from Karolos to Husni has been moved
to the conclusion of the MS2 ending in order to preserve the continuity of the
narrative. This is done silently, since it is an extratextual component that Peirce
intended to stand outside of the narrative proper. The text of the post-1900
“Preface,” which is solely a product of that period, is reproduced in Annotations. Peirce’s preferred transliteration of Greek names throughout the copytext (and its sources of emendation) is based on his careful study of classical
and modern Greek spelling and pronunciation, and is retained. His mixed
usage of formal and informal modern Greek, as well as Thessalian dialect, is
described in the volume’s general editorial essay. The silent ﬁnal “s” of nominative forms for character names (including that of the protagonist Karolos) is
restored by emendation at the points where Peirce dropped it simply to aid in
his spoken presentations of the story. His occasional Greek misspellings,
where letters appear to be unintentionally omitted or doubled, are emended to
correct obvious errors. Peirce’s spellings of place-names and personal names
are discussed in individual annotations where necessary.
The eclectic text established for this edition comes as close as possible to
reconstructing Peirce’s initial composition of a publishable novella as developed in early 1892. By recovering that form of the project, which represents by
far the most sustained and concentrated period of composition, the editors are
able to place the novella in its proper context within the general chronology of
Peirce’s writings. By consulting the Annotations, the Textual Notes, and the
Apparatus lists for this selection, readers will be able to reconstruct the TS
(lacking only pages 47–48) as a stand-alone document, and thus see the tale as
it evolved into a spoken text between 1892 and 1893. The brief holograph
inserts penned around 1897 are necessarily emended in to restore the only surviving form of the story’s central plot revelation. These emendations also bring
the reader full circle, for they document Peirce’s return to his original intention
for a publishable, off-trail but undeniably innovative literary work.
Textual Notes
297.33–37 In . . . Today,] The added narrative frame of MS3 joins the opening of the
TS copy-text at this point. From here on, Peirce’s isolated revisions in MS3 are minimal. The MS3 opening frame eventually ends at the bottom of the sixth and ﬁnal
holograph leaf and merges with the TS as described in the headnote, beginning at
300.32 of the present edition (“the bay”).
299.2–3 prodigious as it must soon appear] Peirce’s initial TS reading (“though how
prodigious the reader shall soon learn”) reﬂected his original intention to publish the
novella in the largely lost MS2 form that was the direct source of the TS. Peirce later
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interlined “audience” and eventually “my auditors” as the TS became his primary
version for parlor and public readings. The post-typescript MS3 revision deletes all
reference to oral delivery as Peirce returned to his earliest settled intention for the
work as a publishable novella.
299.17 Giallopoulos’] Peirce’s MS3 reinstates the written form of the Greek name in
place of the spoken form, where the ﬁnal ‘s’ is silent. Peirce had apparently removed
most of the ﬁnal ‘s’ endings from nominative forms of personal and place names as a
prompt for his spoken presentations. Here and at subsequent points recorded in the
Emendations list, the ‘s’ ending has been emended in for nouns that require it.
302.41 roughs] In this context ‘roughs’ is apparently used as a collective noun (as in
roughnecks) rather than as an adjective; Peirce’s usage is retained.
303.16 Karolos] Here and at subsequent points in the narrative, Peirce appears to have
dropped the silent “s” ending from his protagonist’s name to guard against slips in
pronunciation during oral presentation. This is clearly an intentional strategy, for
Peirce retained the silent “s” only in the novella’s appendix, which is purportedly a
copy of the letter Karolos sent to Husni Pasha early in the story narrative. Since
Peirce’s original intention for the story as a publishable novella requires written
forms for nouns unless a reader-friendly pronunciation is explicitly indicated, the
written form of “Karolos” is restored by emendation here and throughout the rest of
the narrative text.
303.25 brother.”] In passages of dialogue and in the deﬁnition of terms, Peirce (or his
typist) occasionally placed minor punctuation (commas and periods) outside the
closing quotation marks, either through inadvertence or through a partial preference
for this British usage. Here and at the following points, the present edition emends to
bring the dialogue punctuation in line with the American usage that predominates in
the novella and elsewhere in Peirce’s writings: 303.26 (already,”), 307.27 (death.”),
307.36 (pasha.”), 307.37 (trick.”), 308.2 (Demitris.”), 308.40 (vale,”), 311.30 (Michales.”),
313.19 (Maurokordato.”), 313.25 (Englishman.”), 313.33 (Thodores.”), 313.39 (prisoner,”),
314.13 (means,”), 314.14 (“Why,”), 314.29 (“Yes.”), 314.35 (Thodores.”), 318.38 (bullets,”),
327.2 (me.”), 329.28 (did.”), 330.9 (pieces,”), 330.23 (lies,”), 330.30 (Forest.”)
305.30 West] Here and at 315.14, 324.2 (Western), and 340.9 (Western), Peirce (or his
typist) failed to capitalize cultural references to the American West and the Western
world. However, his intention to capitalize is apparent from his holograph corrections
at two other points in the text: at 297.25, Peirce corrected MS3 to capitalize a reference to the “West” in his own handwritten opening to the novella; and at 318.29 he
hand-capitalized a similar reference to the “East” in the main typescript section of the
copy-text. The remaining corrections are carried through by emendation to fulﬁll
Peirce’s clear intention to capitalize.
307.16–17 for politeness sake] ‘Politeness’ is possessive when preceding ‘sake,’ but
the OED notes that through the middle of the nineteenth century the possessive ending of any ‘sake’ construction was often omitted to avoid the difﬁcult pronunciation.
Peirce’s use of the earlier practice is retained.
313.10 Maurokordatido] Here and at 313.16, 314.18 (Maurokordatides), Peirce may be
attempting to form the genitive case or the plural form of the family name. Since
many of his experiments with tone and mood in this novella can only be guessed at,
both readings are retained.
320.32–33 adelphia] Peirce’s TS transliteration of the d (dh) sound in “adhelphia” is a
legitimate spelling variant, but here it does not follow Peirce’s pattern of presenting
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parenthetical pronunciation-based spellings after the conventional spelling that he
offers at a few select points for his readers. The TS spelling probably served as his
own pronunciation prompt during oral presentations, and is emended to the conventional spelling pattern for written Greek that predominates throughout the narrative.
321.26 o{son] Peirce’s transcription of the Greek word o{son in the typescript reads
more like the two separate words o{ (a relative pronoun in the neuter form) and sou (a
genitive form of so meaning “you”). The two other transcriptions of this verse found
in the drafts (R 1560:29, R 1561:131) read more like the adverb or neuter adjective
o{son, meaning “as much.” Although the verses, as Peirce acknowledges, are “not easily translated,” the reading o{son has been emended in on the basis of the pre-copytext readings and the more logical translation it provides (see Annotations).
322.13 Panteles] The extra syllable in Peirce’s spelling of Panatele does not turn up in
any historical search of Greek names. Here and at 322.38 (Panateli), this ﬁrst name
has been emended to the closest known form. The unspoken but required ‘s’ ending,
probably deleted for all nominative name endings when Peirce modiﬁed the text for
public presentation, is also restored by emendation (see also the Textual Note for
299.17).
324.20–325.41 “Roxana . . . hands of] The only surviving form of the ﬁrst half of Roshana’s tale consists of three holograph pages (MS3 49–51) that Peirce inserted into
the TS in place of the original pages, ca. 1897 (see headnote discussion).
325.5–6 kekkeno sos rakkerben] Peirce’s few lines of Romany dialogue were silently
borrowed from several unrelated passages in Leland’s The Gypsies as he worked to
construct a single exchange between his central characters (see Annotations for background). His miscopying at two points created confusing spelling errors in the original language; both are emended in the present edition. Misplaced punctuation in
Leland led Peirce to include a word (“Butikumi”) which may be superﬂuous to his
patchwork dialogue, but it is retained here to preserve the sense of Peirce’s unfamiliarity with the language.
326.18–19 Salonike] Here and at 326.20 and 331.21, Peirce’s spelling of “Saloniki” is
emended to provide consistency with his clear general preference throughout the
novella for the more common written Greek spelling.
328.1 k’agathon] Here, as at 320.32–33 (adelphia), Peirce’s TS spelling was probably
a pronunciation prompt for his oral presentations; it is not an identiﬁable variant, and
is emended to a conventional spelling for written Greek.
334.2 well.] Peirce’s TS, shortened for oral presentation, ends here. The longer ending
of MS2, the direct source of the TS, survives as a continuous fragment from 331.6
(“slight chill”) to 334.2; the overlapping portion (Peirce’s holograph pages 87–93
mid-page) was probably preserved by Peirce for reference as he slightly modiﬁed the
ﬁnal leg of Karolos’s Thessalian travels (Salonike and Bolos revisited) to form the
shortened ending. The continuation of the MS2 ending (Peirce’s holograph pages 93–
108), which comprises the so-called “Austrian part” of the original novella form,
becomes copy-text from this point on. There is no discontinuity in the narrative, and
in fact both the TS and the subsequent MS3 inserts at earlier points in the story appear
to have been prepared with an eye to preserving the option of restoring the original
MS2 ending. But it is nevertheless an earlier form of the text, and is offset at this point
by a break in the form of three extratextual asterisks.
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339.24 Peirce’s appendix to the TS, which merely provides the text of Karolos’s letter
to Husni Pasha, begins here; it is placed after the restored MS2 ending and offset with
a line of asterisks to clearly delineate the end of the MS2 restoration.

Emendations
296.(title) Embroidered Thessaly
[Found among the papers of an attorney recently deceased]] MS3; Thessaly pictured in Embroidery TS
296.(title) deceased] E; ~. MS3
296.1–297.32 The writer . . . westward.]
MS3; not present TS
297.1–2 Binghamton] E; Binghampton
MS3; not present TS
297.9 veridical] E; viridical MS3; not
present TS
297.10 afterwards] E; afterward TS Also
309.26
297.11 tongue, the] E; ~. The MS3; not
present TS
297.24 college] E; College MS3; not
present TS
*297.33–37 In . . . Today,] MS3; A good
many years ago, before the face of the
world had had all its wrinkles
smoothed out by modern fards, it happened that [your humble servant ab
del this writer], then a young man
with a taste for travel, landed on a
bright summer’s morning from an
Aegean steamer at a little town of
Thessaly, Bolos (Bolos) according to
the spelling, but nearly Volo, or rather
Bho’lo, as pronounced. Today, TS
297.35 Volo).] E; ~.) MS3; ~ ∧ , TS
297.37–38 in Bolos] MS3; there TS
299.1 courtyard] MS3; court-yard TS
299.2 the] MS3; this TS
*299.2–3 prodigious as it must soon
appear] MS3; though how prodigious
my auditors shall soon learn TS
299.4 away;] MS3; ~, TS
299.5 slight] MS3; very slight TS
299.7 Greek,] MS3; ~ ∧ TS
299.11 Yallopullo] MS3;
Yalloppullo TS
299.11 Mr.] MS3; rom. TS
299.11 Lord] MS3; rom. TS

299.13 but, after all,] MS3;
~ ∧ ~ ~ ∧ TS
299.13 the] MS3; rom. TS
*299.17 Giallopoulos’] MS3;
Giallopoulo’s TS
299.21 Magasia,] MS3; ~ ∧ TS
299.22 oppressors;—] MS3; ~; ∧ TS
299.22–23 under Turkish dominion]
MS3; in Turkish hands TS
299.23 Now,] MS3; ~ ∧ TS
299.23 military] MS3; Turkish TS
299.23–24 town. ¶ On] MS3; ~. ∧ ~ TS
299.28 governor-general] E; ~ ∧ ~ TS
Also 306.10, 314.15, 326.6
299.32–33 hasty,” as good Dr. Brown
expostulated,—did] MS3; hasty,”—
did TS
299.34 returned;] MS3; ~, TS
299.37 Giallopoulos’] E;
Giallopoulo’s MS3, TS
300.5 word] MS3; nod TS
300.5 noticeable] MS3; considerable TS
300.14 and,] MS3; ~ ∧ TS
300.18 well-known] MS3;
well ∧ known TS
300.25–26 “to . . . praise.”] MS3;
∧ ~ . . . ~ ∧ TS
300.27 fricasseed] MS3; fricassed TS
300.28 blood-puddings] MS3; ~ ∧ ~ TS
301.28 idolatrously] E; idolatrouly TS
301.35 distances (among] E; ~, ∧ ~, TS
301.35–36 highwaymen)] E; ~ ∧ , TS
302.8 Portuguese] E; Portugese TS
302.19 Akritas] E; Aksita TS
303.3 kalon k’agathon] E; rom. TS
*303.16 et seq. Karolos] E; Karolo
TS All occurrences except 340.26
303.19 braganzas] E; braghanzas TS
*303.25 brother.”] E; ~”. TS
303.26 already,”] E; ~”, TS
305.7 narrow-minded] E; ~ ∧ ~ TS
305.9–10 jEkolavsqhke] E;
jEkalavsqhke TS

Textual Apparatus
305.12 Iliad] E; rom. TS
305.12 Odyssey] E; rom. TS
305.23 Freiherren] E; rom. TS
*305.30 West] E; lowercase TS Also
315.14, 324.2 (Western), 340.9
(Western)
306.2 ennobled] E; enobled TS
306.2 southeast] E; south-east TS
306.3 men,] E; ~ ∧ TS
307.27 death.”] E; ~”. TS
307.36 pasha.”] E; ~”. TS
307.37 trick.”] E; ~”. TS
308.2 Demitris.”] E; ~”. TS
308.26 true] E; ~, TS
308.27 be),] E; ~) ∧ TS
308.40 vale,”] E; ~”, TS
309.16 droshky] E; droschky TS Also
309.35
309.24 Ampelakia,] E; ~ ∧ TS
310.13 pasha’s] E; Pasha’s TS Also
314.11, 340.24
310.25 odors] E; odours TS
311.7 plane-tree] E; ~ ∧ ~ TS
311.17 barbarian”] E; ~,” TS
311.18 barbarians),] E; ~,) TS
311.30 Michales.”] E; ~”. TS
312.7 anemogroupa] E; ~, TS
312.10 water),] E; ~,) TS
312.12 cup-companion] E; ~ ∧ ~ TS
312.16 Macedonia). ] E; ~.) TS
312.17 pasha] E; Pasha TS
313.1 high-walled] E; highwalled TS
313.19 Maurokordato.”] E; ~”. TS
313.25 Englishman.”] E; ~”. TS
313.33 Thodores.”] E; ~”. TS Also
314.35
313.39 prisoner,”] E; ~”. TS
314.13 means,”] E; ~”, TS
314.14 Why,”] E; ~”, TS
314.28 you?”] E; ~? ∧ TS
314.29 Yes.”] E; ~”. TS
317.5 cleats] E; cleets TS
317.16 ancestors] E; ancestor’s TS
317.19 fusillade] E; fusilade TS
317.33 “Ah!”] E; “~! ∧ TS
318.2 Mozarabic] E; moussarabi TS
318.18 overalls] E; overhauls TS Also
318.20
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318.24 skullcap] E; skull-cap TS
318.38 bullets,”] E; ~”, TS
318.41 oaks,] E; ~, , TS
320.21 succumb] E; succomb TS
320.26 rareﬁed] E; rariﬁed TS Also
327.23
320.26 exhilaration] E;
exhileration TS
*320.32–33 ta tria adelphia] E; ta tria
adhelphia TS
320.32 —came] E; ∧ ~ TS
321.6 blur] E; blurr TS
321.24 kovrumbon] E; kovrubon TS
*321.26 o{son] E; o{ sou TS
*322.13 Panteles] E; Panatele TS
322.20 hard-heartedness] E;
hardheartedness TS
322.25 conduct,] E; ~; TS
322.38 Panteles] E; Panateli TS
322.39 To; klemmevnon] E;
Klemmevnh TS
322.39 glukuv] E; glukhv TS
323.18 you,”]E; ~ ∧ ” TS
323.40 Turkish,] E; ~; TS
324.16 procès-verbal] E; proces-verbal TS
324.18 “O] E; “Oh TS Also 326.28,
326.30
*324.20–325.41 “Roxana . . . hands of]
MS3; not present (lacuna) TS
324.23 slave-woman] E; slave woman
MSS
324.41 can’t] E; cant MS3
325.4–6 “Ne . . . gudli!”] E; rom.
MS3
*325.5–6 kekkeno sos rakkerben] E;
kakkeno sos rakerben MS3
325.33 kali] E; Kali MS3
326.5 year.)] E; ~ ∧ ) TS
326.16 To hi b utsi sh u kár!] E; rom. TS
*326.18–19 Salonike] E; Saloniki TS
Also 326.20, 331.21
326.26 hauteur.] E; ~, TS
327.2 me.”] E; ~”. TS
327.20 today] E; to-day TS Also
329.27
*328.1 kalon k’agathon] E; kalon
gaghathom TS
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328.29 Christian] E; christian TS Also
337.26, 337.29, 337.33, 337.38,
338.6, 339.4–5
328.32 shocking.] E; ~ ∧ TS
328.33 solecisms,] E; ~ ∧ TS
329.21 “Why,] E; “~ ∧ TS
329.27 not?”] E; ~? ∧ TS
329.28 did.”] E; ~”. TS
329.39 au revoir] E; aurevoir TS
330.5 Lykophron] E; ~, TS
330.5 wolf-minded),] E; ~-~) ∧ TS
330.9 pieces,”] E; ~”, TS
330.17 Let fall] E; Let the fall TS
330.19 searching,”] E; ~ ∧ ” TS
330.23 lies,”] E; ~”,
330.26 wood-carving] E; woodcarving TS
330.30 Forest.”] E; ~”. TS
332.2 interpreter.] E; ~ ∧ TS
332.3 course,] E; ~ ∧ TS
332.21–22 pattern?” ¶ “No] E; ~?””
¶ ∧ ~ TS
333.16 Karolos,] E; ~ ∧ TS
333.23 wood-carvings] E; ~ ∧ ~ TS
333.31 despair] E; dispair TS
334.1 the aimless] E; theaimless TS

334.20 needlework] E; needle-work MS2
334.38 Czech] E; Check MS2
335.16 Moorish] E; moorish MS2
335.23 him] E; ~, MS2
335.24 where] E; were MS2
335.36 house,] E; ~; MS2
335.37 klephtic] E; Klephtic MS2
336.3 veil] E; ~, MS2
336.14 those] E; these MS2
336.24 Hausknecht] E; Hauss-Knecht
MS2
336.28 ensconced] E; ensconsed MS2
336.37 Methodist Church] E; methodist church MS2
336.40 holy] E; hold MS2
337.7 proposition.] E; ~.” MS2
337.31 he] E; she MS2
337.38 you,] E; ~; MS2
337.39 Moslem] E; moslen MS2
337.39 don’t] E; dont MS2
338.3 Mussulmans] E; mussulmans MS2
338.36 and] E; & MS2
*339.24 APPENDIX ¶ The Letter] E;
APPENDIX. ∧ The letter MS2
339.25 Pasha] E; ~. MS2

Alterations
296.20 which] that
296.22 At last, they] They
297.4 weeks] nine weeks
297.6 which] intl-c
297.7 many] so many
✧
297.10 afterward] intl-c
✧
297.11 tongue. The lady having a]
tongue, for the lady had a
297.11–12 language. Finally,] language,
and ﬁnally,
297.16–17 it. How] it, however; for how
297.17 ridicule] with ridicule
297.18 gifted mind,] very gifted, very
297.18 a heart] and a heart
297.20 however, it was said to be] it was
297.27 his] intl-c
297.27 her] intl-c
297.28 grand] comp
297.28 Again] But again

297.30–32 used . . . westward.] called
to her son: Turn westward.
297.33 In strict . . . promise,] Thus it
happened that
297.36 days] the days
301.6–8 dove, ¶ and ¶] dove, and ¶
✧
302.8 (the word, though originally Portugese, is] intl-c
302.14 Grecian] Greecian
302.22 khan] Khan
302.22 Gerelis] Gerelio
302.27 Deligiannes] Delighiannes
304.35 Topuslar,] Topuslar
305.20 Anglo-Saxons] Englishmen
305.23 klephts] Klephts
305.25 Elimbo,]
Elympos
(pronounced Elimbo),
306.3 men] man] men
306.28–29 border!] border.
307.23 baldly.] boldly.
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✧

308.2 Demitris”.] Demitris” (pronounced Dheemee'try).
308.26–27 (for so he supposed it to be)]
intl-c
308.26 he] ov I
308.29 The audience over] After the
audience
309.24 Ampelakia] Ampelakia (pronounced Ambela'kia)
310.1 he] one
310.7 khan] Khan
311.24–25 Kyrgiakoulakas] Kyrgia
Koulakas
312.7–8 After half . . . the way,] When
the boy had gone, the tourist
inquired why the place was called
the anemogroupa. The respon[se]
312.9 where] intl-c
312.10 roar, . . . the boy,] roar. That the
traveller should have passed it unnoticed was a singular instance of heedlessness. In half an hour, the boy,
312.11 returned. He had] returned having
312.32 mount. After] mount, and, after
312.33 they] intl-c
312.33 and] bef del after
312.34 brought them to] intl-c
312.34 lake.] lake was reached.
313.4 ray. They] ray, and they
313.12 We happen to] But we
313.13 now,] and
313.14 Having] But you have
313.14–15 hands, you naturally try]
hands and are trying
313.21 really be] be true
313.22 I do not deny] It is true
315.8 buttonless and] without buttons
315.11–12 together with his own
revolver] intl-c
315.15 tile] beaver
317.13 inside] outside
317.15 the adored] intl-c
317.15–16 the blood . . . and he] Karolo
317.17 right. He] right, and
317.20 coming] came
317.21 left, . . . revolver] left. He
instantly ﬁred
317.22 stand, when] stand. Just then
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317.23–24 emptied the revolver and
then] intl-c
317.41 rubble-concrete] rubble concrete,
318.9–10 so that the loose sleeve was
drenched.] intl-c
318.13–14 examined . . . bullet.] a bullet rolled out of it.
318.14–15 The shot . . . serious.] The
wound was triﬂing.
318.16 but] and
318.24 the lady] she
318.29 East] east
318.35 Entering] They entered
318.35 chestnuts, they] chestnuts and
318.37 of Thodores,] Thodores.
319.10 crossing] crossed
319.11 it] bef del and
319.23 sweet, astringent] sweet
319.26 Dionysus.] Dionysius.
321.37 now] intl-c
322.10 in] of
322.12 had seemed] seemed
322.22 the Kyrgiakoulakas] Kyrgia
Koulakas
322.33 young] intl-c
322.34 bandits] men
322.36–37 dark resinous] astringent red
323.12 icy] cold
323.18–19 A complete . . . was brought]
Thodores fetched a complete suit of
klephtic costume
323.21 the young fellow] intl ab del
illegible word, probably Karolo
325.11 and] bef del my family
326.7 Trikhala,] Trikhta,
✧
326.16 To hi butsi shukár!] intl-c; To
bef del do
326.16 madam,] niri kamli pen,]
madam,
326.25–26 are you?” . . . hauteur,] say
you?”
✧
328.1 gaghathom] kaghatom]
gaghatom
328.37 Nikophoro] Nikalphoro
329.7–8 blow clergymen’s brains out]
shoot ecclesiastics; at any rate, not
329.22 asked] bef del through the old
interpretess
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332.3 by] with
333.20 Thessalonian] Thessalian
334.4 lately] just
334.4 removed,] bef del and
334.4–5 altogether inchoate] hardly
commenced
334.6 strolling] carefully strolling
334.7 alleys and streets] streets
334.8 an Oriental shop,] a carpet shop,
334.27 away] intl-c
334.29 bliss] delights
334.31 shrine] tomb
334.32 that] the para[dise]
334.32–33 the Isle of Margaretha,
with] of Margaretha, This
334.38 river] stream

Line-End Hyphenation
300.28 blood-puddings
302.14 well-provided
305.40 saucer-like
308.28 cup-companions
309.38–39 rock-pines
315.36 bow-legged

335.1 very . . . meditation] next morning
335.2 go] bef del to
335.3–4 he found] intl-c
335.7 tower:] tower;
335.8 bridge:] bridge;
335.8 market-place:] market-place;
335.15 the same as] analogous to
335.23 stove] stone
336.6 unearthly] unearthly and terrifying
336.6 and] intl-c
337.21 then] now
338.3 truly] really
338.5 that] I
339.22 sunderer] the sunderer
340.8 said I] I said
340.13 ﬁlled] ﬁtted
✧

324.16 process-verbal
326.32 cut-throat
327.17 cat-boat
330.32 bell-tower
331.32 coffee-maker

52. Why Punish Criminals?, 1892
Copy-text consists of twenty undated, unnumbered, but consecutive holograph leaves of a single Harvard manuscript (RL 218:2–21). The surviving
document is a draft editorial letter; it was offered to the Independent, but was
never published, and the submitted fair copy has not been located. The paper is
8 in.  6L in., probably cut down from sheets of 8 in.  12K in. and unwatermarked. The ﬁrst leaf is in poor condition, with the top, right, and bottom
edges much frayed and edges darkened from exposure; the top is marked with
a cross in thick red pencil. The other sheets are in fair condition, although the
original white paper has turned brown. Peirce’s text was composed in black
ink that is now fading to brown. The document contains a “letter to the editor,”
addressed “Sir:” (or “Mr. Editor” on draft pages) and signed “Outsider.”
Because this document was intended for publication in an editorial forum, it is
considered a regular manuscript rather than correspondence. In addition to the
copy-text, three false starts for the opening page and two discarded draft pages
survived. (A full duplicate copy of all sheets is found in RL 483:5–29.)
The copy-text is heavily revised by Peirce and difﬁcult to read in many
places, but it is complete and may represent the direct source of the missing
Independent submission. Peirce’s occasional incomplete revisions have been
carried through by emendation; problematic readings, and the rationale for
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emending these readings, are discussed in textual notes. The closing “Outsider” byline, which establishes a distinct persona and voice for the editorial
letter, is retained.
The letter, written on 4 May 1892, was spurred by the Fales murder case.
That day’s front page of the New York Evening World, as well as of other New
York area newspapers, had carried the latest news concerning the murder of
Thomas Haydon, a shipping clerk who had been clubbed to death the previous
Saturday in the course of a robbery in Newark, New Jersey. The perpetrator,
Robert Alden Fales, was caught thanks to help from the public. The Evening
World headlined the story “His Murderer Only a Boy.” The account of his
police interview disclosed that sixteen-year-old Fales lived with his mother,
his father having committed suicide three months earlier. Fales’s mother was a
sister of two notorious burglars who were serving time in prison, thanks in part
to testimony she and her son gave against them—“to protect her boy from the
danger of contamination.” Fales’s trial was followed by the press in considerable detail. In spite of a defense based on insanity, on 5 July he was sentenced
to death by hanging. Appeals were made but it was only intervention by the
State Board of Pardons that resulted, in April 1894, in a commutation to life
imprisonment. All of the accounts made the point that, from beginning to end,
Fales invariably appeared indifferent and showed no emotion.
In a surviving draft of a 4 May 1892 cover letter to William Hayes Ward,
the editor of the Independent, Peirce laid out his rationale for submitting an
editorial letter (RL 218:28):
My dear Sir: I beg you will do me the favor to read my contribution and decide whether you will
take it,—or rather I beg you will take it. True, I am not a Presbyterian, and my paper does not precisely jibe with presbyterian sentiments. I am still less likely to interest people in my own (Episcopalian) church. And there is no other paper like the Independent which voices the entire spirit of
the protestant churches. I can hardly contain myself, when I see the million of this city jumping
upon this Fales boy. Look at the report in The Evening World of this date. Is not the total insensibility of this boy, in the light of the experiments of Lombroso and a half dozen other physiologists,
evident enough? He cannot be made to suffer. He is incapable of any but a very low degree of that
sensation. It is only his poor mother & sister that this insensate rage of the million really reaches!
These poor women, who have been able to resist the poison of hereditary criminality,—why
should the howling mob of New York trample over their hearts? If ever there was a case that was
calculated to bring home to a tender and Christian heart the iniquity of our punishments, it is this
one.

References to a sister have not been located in the major newspaper
accounts of the time, but Peirce’s overall argument did not secure publication
in any event. Ward replied to Peirce with delay on 26 May 1892, apologizing
(RL 218:29): “I must cry Peccavi. I was sure I had returned your article, not
feeling able to use it, but here I ﬁnd it with some correspondence which I had
put one side in another room to attend to, and I supposed it had been attended
to. I can only express my sincere regret and beg your pardon.”
The “Outsider” signature recycles the byline of two articles on Spencer that
Peirce authored as “Outsider” in the New York Times in 1890 (W6, selections
45 and 47), but there is no thematic connection between those articles and this
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one. There is, however, a strong connection between this article and “Dmesis”
(forthcoming in W9), which contains a more extensive version of the same
argument. It appeared in the Open Court a few months after Peirce’s attempt to
publish his initial editorial.
Textual Notes
341.1 I] In revision, Peirce altered the introductory adverbial clause to form the ﬁrst
half of a simple compound predicate, but failed to cancel the opening adverb “When.”
This emendation completes Peirce’s intended revision at this point.
341.9–11 the decree . . . wrath.] Peirce left an unresolved reading by not canceling “our
religion” when he interlined “the decree” as an alternate phrasing. But a directional
line indicates a further revision by Peirce—a transposition of text anchored to the
newly inserted “the decree.” On this evidence, the interlined alternate reading is
emended into the copy-text, along with two further emendations to punctuation that
complete Peirce’s intended revisions to this passage.
342.41 brought to convict] Peirce’s interlined revision to the verb phrase changed the
original verb (convict) into an inﬁnitive used as a noun object. The required verbal
form (to convict) is supplied by emendation to complete Peirce’s intended revision.
343.1 the sentence] In revising to correct one antecedent agreement error (replacing
“he” with “they” in reference to “men on juries”), Peirce created another agreement
error (replacing “man” with “men” in reference to the convicted). The present edition’s emendation of “his” to “the” (in reference to the convicted men’s sentence)
represents the only clear way to complete Peirce’s intended revision at this point in
the text.
343.35 shut] In revision, Peirce inserted ordinal numbers to highlight his sequential list
of alternatives to punishment, but for four of the six alternatives, Peirce failed to
adjust capitalization where these new ordinals opened sentences. Here and at the
three subsequent points, these revisions are completed by emendation.

Emendations
341.(title) [Why . . . Criminals?]] E;
not present
*✧341.1 I] E; When I
341.7 ones] E; ~.
✧
* 341.9 the decree] E; the decree intl ov
undeleted our religion
✧
341.9 Lord,”] E; ~.”
✧
341.11 wrath.] E; ~:
✧
341.16 afford] E; afford be
✧
341.28 however,] E; ~ ∧
342.1 Christian] E; christian Also
342.3
✧
342.6 but] E; ~,
342.7 anti-Christian] E; antichristian
Also 342.13
✧
342.26(2) the] E; The

✧

342.39–40 old-fashioned] E; ~ ∧ ~
342.40 tender-hearted] E; ~ ∧ ~
*✧342.41 brought to convict] E; brought
convict
*✧343.1 the] E; his
343.2 induced to] E; induced consent to
✧
343.7 reenact the old crime] E; reenact the old crime intl ov undeleted do
the same thing | over again
343.10 fact] E; ~;
343.19 yet] E; Yet
343.21 less,] E; ~;
343.29 criminals,] E; ~;
*✧343.35 shut] E; Shut
✧
343.36 try] E; Try
✧
343.37 make] E; Make
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343.39 ﬁfth,] E; ~ ∧
343.40 go.] E; ~ ∧
✧
344.8 they] E; They
✧
344.9 one’s friends,] E; ones friends ∧
344.11 and] E; &
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344.15 into] E; in to
344.27 fewer,] E; ~;
344.39 un-Christian] E; unchristian
344.41 Outsider] E; ~.

Alterations
341.1 do we] to
341.1 have asked] ask
341.2 many intelligent people] intelligent men
341.2 and have . . . told] I am told that
341.5 spectacle of other punishment.]
spectacle of punishment.] example
of those who are punished.
341.6 These] Such
341.6 almost universally given] generally given for inﬂicting punishment
✧
341.6–7 no weightier ones. are to be
found.] no weightier ones. to be
given.] there are no weightier ones.
341.7 this be] that is
341.7–8 how can . . . defended?] I do
not see how our laws can possibly be
defended.
341.8 this principle acknowledges]
this is to acknowledge] this is
341.9–11 the decree . . . wrath.] our
religion, that the state has no right to
pour out upon the heads of criminals
the vials of a blind and purposeless
wrath: “Vengeance is mine, I will
repay, saith the Lord.”
341.11 all power] the right
341.12–13 they have . . . merely as] has
been done is merely
341.14 future crimes.] that.
341.15 Were there] If there were
341.16 that would afford] there would be
341.16 reason] reasoning
341.17 though] before
341.17 not yet] added
341.18 what is done] everything
341.19 bare ground] ground
341.20 existence] being
341.21 soldiers may enter a friend’s]
soldiers will rush into a man’s] soldier’s rush into a man’s

341.27 constrained] obliged
341.28 however] intl-c
341.29 deprive] conﬁne
342.1(1) are] really are
342.4 propositions;] dogmas.
342.4 that too not by] and that not from
✧
342.6 the principle of charity, but,] it, by
342.7 shown] strikingly shown when
the ♦transmutation [conversion] of a
minister
342.9 servant] slave
342.11 strenuous] wh
342.11 police] police to be easily
induced to execute
342.20–21 even . . . uneconomical.]
wicked, because uneconomical.
342.21–23 Economists . . . lays bare] I
have often heard economists suggest
that it might be well ♦to [bef del
hang] put all criminals to death.
♦That suggestion lays bare [It well
illustrates]
342.26 Yet] intl-c
342.26 punishments] bef del , however,
342.28 Thus we seek] One of these is
342.29 again; . . . man is] again. Yet
men are
342.30 or] and
342.30 repetitions . . . offence] precisely
similar offences
342.31 he . . . altogether.] he escapes
conviction altogether.] they are never
convicted ♦at all. [intl-c]
342.31–33 passing . . . today,] intl-c
342.33 all] intl-c
342.34–35 the economists . . . urge] suggested by economists
342.35 harder] them more
342.35 wretches] creatures
342.35 to] intl-c
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342.37 would tell them are] will tell
you is
342.38 But the only] The proper] The
342.39 which . . . heed] intl-c
✧
342.39–40 old fashioned] intl-c
342.41 cannot be brought] will not
342.41 men when they believe] a man
if he believes
343.1–2 just as cruel . . . dreadful] as
cruel and dreadful
343.2 can be induced] will
343.2 have used.] their being used.
343.3 Next,] Now
343.3 existing] intl-c
343.6 twenty] ten
343.6–7 release from conﬁnement,]
discharge from prison,
343.7 old] same
343.7–9 Now his . . . kind.] If it does
not deter him, it will not act to deter
his kind.
343.7–8 his punishment, if it] what
343.17 it cannot be denied that] no
doubt
343.18–20 must . . . ignominy.] is
highly deterrent; but what part of ♦it
[the punishment] is chieﬂy so? Without doubt, the social ignominy.
343.20–22 The judicial . . . liberty.]
The fear of judicial punishment is far
less effective, ♦and of that the merely
simple idea [and that part ♦♦of it
[intl-c] which is so is the idea of
being deprived of liberty simply.]
343.22–23 known . . . disbelieved.]
known. In fact, they are disbelieved.
343.22 such] those
343.23–24 And things . . . minds.] So
that they cannot have much deterrent effect.
343.24 Still,] But
343.25 really] intl-c
343.26–27 But even] Even
343.27 were] bef del to be
343.28 prospective] possible
343.30 and that] which
343.31 punish] treat

343.34–35 And drop . . . altogether.
First,] intl-c
343.35–36 and cut . . . communications.] added-c
343.36 evil communications.] frequent
communication with his friends.
343.36 Second,] intl-c
343.36–37 sensibilities,] heart,
343.37 Third,] intl-c
343.38 possibly] intl-c
343.38 can. Fourth,] can,
343.39 kind] bef del added-c cut him
off from frequent
343.39 ﬁfth] intl-c
343.39 that] bef del it wou[ld]
344.3 and must not] intl-c
344.7 happiness] well-being
344.8 Hence, sixth,] intl-c
344.9 and little . . . friends] intl-c
344.11 Only,] But
✧
344.11–12 thoroughly & permanently]
intl-c
344.12 abnormal taste.] desire.
344.15 places] a place
344.16 And] Now
344.20 persons] bef del not previous[ly]
344.21–22 about as deterrent as] , if
anything, more deterrent than
344.22 perhaps a little more so,] intl-c
344.23 The] It would have the
344.24–25 persons, the social . . .
affected.] persons unchanged.
344.24 most terrible and very excessive] excessive
344.26 very] sc[arce]
✧
344.27 fewer; when . . . key.] fewer.
344.27 all under] under
344.33–35 when criminal . . . expense]
and when crime had been much
diminished, they
344.35–36 The saving . . . justice.]
added
344.36 machinery of justice] judi
344.37 reduced.] bef del ¶ The rarity of
crime would render it all the more
odious; and would have a secondary
effect in still further diminishing it.
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53. Buckley’s Moral Teachings of Science, 1892
Copy-text for all but the closing paragraph of this untitled and unsigned
review is a surviving galley sheet (G1) located in the Harvard Peirce Papers
R 1600 nest of boxes (1892.75). It lacks the follow-on sheet that presumably
contained proof for the ﬁnal paragraph; since this closing paragraph was most
certainly set on the next galley sheet, the copy-text is continued to (rather than
emended from) the ﬁnal paragraph of the ﬁrst published form, the 2 June 1892
issue of the Nation (P 499). The review was reprinted from the same typesetting (but within a new alignment of reviews) in the New York Evening Post of 7
June. Although unattributed in the Nation’s index, the review is identiﬁed as
Peirce’s in Haskell 2:392. Peirce also identiﬁes the article in his own listing of
Nation contributions (R 1365), and it is included in CN 1:155–57.
Peirce had not placed a substantial review in the pages of the Nation since
late February of 1892. During the intervening three months, he had published
three editorial replies to reader letters for Nation editor W. P. Garrison, three
brief book notes (P 493–94, P 496), and two short reviews (P 495, P 498) that
were essentially no more than book notices. The Buckley review would be followed by a half dozen more fairly substantial reviews during the course of the
summer of 1892.
No manuscript materials survive. The single galley sheet is marked across
the top margin (apparently by an editor) with volume, issue, date, and pagination information corresponding to the actual publication in the Nation. No
other marks appear; given the fact that six apparently authorial variations surface in the published version of the review, it is likely that Peirce made corrections on a complete set of galleys and returned them prior to publication.
Collation information appears in the general discussion of Peirce’s Nation
reviews in the Editorial Essay.
Textual Notes
345.18–19 that . . . must] The three revisions at this point in the publication were
almost certainly the result of a single revision by Peirce in the unlocated marked-up
set of galleys. Taken individually they could be seen as editorial impositions, but the
sense of the entire passage as revised indicates an authorial hand.
346.13 difﬁculties] The deletion of the comma here and the transposition of two words
at 347.17 may have been imposed by Nation editors, but both are required for clarity
of understanding and are emended into the present edition.

Emendations
345(title) Review . . . Science] E; not
present
345.18 that research] P 499; those
researches
345.18–19 the moral] P 499; those
moral

345.19 teachings involved must]
P 499; teachings must
*346.13 difﬁculties] P 499; ~,
346.26 were blind to] P499; were to
347.17 dealing only] P 499; only dealing
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Line-End Hyphenation
346.10 resting-place

54. Ridgeway’s Origin of Metallic Currency, 1892
Copy-text for this untitled and unsigned review is a surviving set of galleys
(G1) located in the Houghton Library (R 1600), a nest of boxes containing galleys and offprints from a number of Peirce’s publications (1892.82). The set is
emended from the published Nation review, which appeared in the 23 June
1892 issue of that weekly (P 500). The article was simultaneously published
from the same typesetting (but within a new alignment of reviews) in the daily
New York Evening Post on the same day. It is unattributed in the Nation’s index
and in Haskell, but Peirce includes it in a list of his contributions to volumes 50
through 57 of the Nation (R 1365; see also Burks, “Bibliography,” p. 305, and
CN 1:157). A few draft pages of this article exist (R 961a:115–17, 111–14,
110, 118) but are so fragmentary as to be uncollatable.
The two galley sheets are continuous; the opening section has apparently
been cut from the lower portion of a full galley sheet that contained another
review, and the rest of the review ﬁlls the follow-on galley. The short opening
sheet is marked with the volume, issue, and inclusive page numbers of the
review. The full continuation galley is marked at the top with a cryptic reference identifying the review it completes. No other marks appear. Two minor
variations surface in the published version of the review. One is a necessary
point of punctuation and the other corrects the opening bibliographical citation. These may be editorial, but are required for clarity and are emended into
the present edition. Collation information appears in the general discussion of
Peirce’s Nation reviews in the Editorial Essay.
Emendations
349.(title) Review . . . Currency]
E;
not present
349.3 (Eng.)] P 500; (Eng.); G1
349.3 University Press:] P 500; not
present G1

350.20–21 Encyclopædia Britannica,]
E; ‘Encyclopædia Britannica,’
350.28 quantity,] P 500; ~ ∧

55. Pearson’s Grammar of Science, 1892
A complete set of galleys (G1) has been located for this Nation review, and
that stage of composition serves as copy-text. It consists of two single-column
galley sheets located in the Harvard R 1600 nest of boxes, which contain a
number of Peirce’s galleys and offprints (1892.97). The ﬁrst galley sheet is
headed “THORNE” (presumably the compositor) and breaks the text between
the words “that which” (353.24). The second galley sheet bears the running
head “SCIENCE—TWO” and contains a single holograph correction (in black
ink) by Peirce, changing F. G. Edgeworth’s initials to F. Y.
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The review was rebroken between the words “resides not” (353.12) and
the headers were removed prior to publication, but it was otherwise published
as typeset in the 7 July 1892 edition of the Nation and reprinted from the same
setting (but within a different mix of reviews) in the New York Evening Post on
23 July 1892 (P 501). Although it is unattributed in the Nation’s index and
Haskell, Peirce listed the review in R 1365, his own handwritten catalog of contributions to the Nation’s volumes 50 through 57 (see also Burks, “Bibliography,” p. 305, and CN 1:160). Two incomplete and preliminary draft fragments
of the beginning of the review (R 1434:37, R 1009:24, and R 1434:38, 39) have
also been recovered from Peirce’s Harvard papers. Although this review was prepared at a time when Peirce was placing reviews and book notes in the Nation
nearly twice a month on average, no references to this review have been found in
editorial correspondence with Peirce. Collation information appears in the general discussion of Peirce’s Nation reviews in the Editorial Essay.
Textual Notes
352.28 nature;] Peirce substituted a semicolon for Pearson’s comma at this point in the
quoted passage.
353.24 these] Peirce did not modify this passage in his corrected galleys. The original
reading, “in both these two cases,” was almost certainly altered at press, but this correction removes an awkward redundancy that Peirce would have expected his editors
to improve. The P 501 reading is emended into the copy-text on that basis.

Emendations
352.(title) Review . . . Science] E; not
present
352.1 Pearson,] P 501; ~ ∧
352.3 Sons,] E; ~.

*353.24 these] P 501; these two
353.33 Kritik . . . Vernunft] E; ‘Kritik
der reinen Vernunft’

56. Curry’s Province of Expression, 1892
Copy-text is P 502, an untitled and unsigned review ﬁrst published in the
14 July 1892 issue of the Nation and reprinted from the same typesetting but
within a different grouping of reviews in the New York Evening Post on 11
August 1892. Although it is unattributed in the Nation’s index and Haskell,
Peirce listed the review in R 1365, his own handwritten catalog of contributions to the Nation’s volumes 50 through 57 (see also Burks, “Bibliography,”
p. 305, and CN 1:161–62). A complete four-page fair-copy pre-submission
draft of the review has been located in Peirce’s Harvard papers (R 1376:2–5).
No examples of Peirce’s submitted printer’s copy have been located for his
Nation reviews, but R 1376 represents the most ﬁnished preliminary draft
known for reviews of the volume 8 period. It is clearly copied from one or
more earlier drafts; there are very few interlinear revisions, and Peirce took the
time to preface the draft with a close approximation of the house standard bibliographical citation that the Nation imposed on the published review.
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Although the published review follows sentence for sentence the sense of the
R 1376 draft, collation reveals that Peirce took the time to substantively revise
every sentence and eliminated the note to himself that concludes the draft form
(“The dedication is worth copying.”). The very few known author’s galleys of
Peirce’s reviews from this period show almost no revision, and this evidence
suggests that Peirce probably made all these revisions in one or more further
manuscript drafts. Since the submitted manuscript and the galley stage of this
review have not been located, P 502 represents the closest known version to
the form of the text that Peirce released for publication, and is chosen as copytext on that basis. Collation information for the published form appears in the
general discussion of Peirce’s Nation reviews in the Editorial Essay.
Textual Note
355.28 ever] Peirce’s pre-copy-text (R 1376) interlined revision reads in part: “with
ever so much technical skill, . . .” This revision is somewhat difﬁcult to read, and may
have led Peirce to miscopy “ever” as “never” while he concentrated on further revisions to the sentence in his submitted copy. Although the submission stage of the text
has not been located, this partial record of composition, along with context, indicates
that the copy-text reading represents an unintentional corruption on Peirce’s part.

Emendations
355.(title) Review . . . Expression] E;
not present

Line-End Hyphenation
356.4 inartistic

*355.28 ever] E; never

Line-End Hyphenation in the Edition Text
The following lists those compound words hyphenated at the ends of lines
in the critical text of the present edition that, in being quoted or transcribed
from the text, must retain their hyphens. All other possible compounds
hyphenated at the ends of lines should be transcribed as single words.
9.17–18 counter-clockwise
21.10–11 vivisection-subjects
40.6–7 high-ridged
53.13–14 scale-table Also 54.24–25
120.2–3 quotation-marks
154.14–15 self-destructive
161.8–9 ordinary-sized
173.39–40 whale-slime
175.5–6 nerve-slime
179.29–30 chance-medley
182.35–36 stopping-place

238.7–8 ultra-Leibnitzian
240.21–22 wine-skins
242.15–16 well-built-up
269.5–6 second-rate
269.15–16 standing-room
297.9–10 fortune-telling
309.38–39 rock-pines
310.26–27 grass-grown
319.21–22 maize-cakes
335.2–3 house-hunting
342.39–40 old-fashioned
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Index
The index provides entries for the following sections in this volume: Introduction (pp.
xxv–xcvii), Selections 1–56 (pp. 1–357), Annotations (pp. 362–469), and those portions of the Essay on Editorial Theory and Method and of the Textual Apparatus headnotes, textual notes, and alterations lists that discuss the intellectual history of Peirce’s
texts or reproduce notable excerpts. Unindexed are the Preface, the Chronology of
Peirce’s life, the Chronological Catalog (except for certain signiﬁcant keywords or
proper names that occur in entries of unpublished documents), the Bibliography of
Peirce’s References, and any discussion or record of editorial intervention or policy
throughout the volume.
Abbe, Cleveland (“Old Probabilities”),
252, 440
Abbot, Francis Ellingwood, xxxiii, lv,
lvn53, lvin56, lixn63, lxxxi, 42, 373; his
dispute with Royce, lv–lix, 245–47,
433–38, 627–29; Peirce’s opinion of, lv,
434–36
Abbreviation: beneﬁt of, 63, 70–71
ABC-separation, 222, 224, 226, 227, 424
Abel, Niels Henrik, 268
Abelard, Peter, 258, 268, 639
Absolute, xxxix; as character of law, 15,
105, 129; its doctrine applied to space,
108; in geometry, xxxi, 29; mathematical, 17, 22, 364; mathematical doctrine
of, 92, 382; in metaphysics, 22; said of
mathematical points, 107. See also Uniformity
Accommodation: principle or law of, 180,
180n8, 408
Accuracy: as research factor, xli
Acta Mathematica, 139
Action, xcv, 431; brain-dependent, 282; at
a distance, xxxii, 78, 165, 404; mechanical, 16, 408; men of, 38; mental, xxxix,
lxxiv, lxxxii, 13, 16, 95, 97, 135, 152–
53; muscular, 13, 14; and presence of
acting thing, 78; and reaction, 104, 181;
regularity of, 408; reversible, 432 (see
also Reversibility); spontaneous, 16;
voluntary, 16. See also Reaction

Acton, Thomas A., 462
Adams, Francis, 485
Adams, John Couch, 204, 418
Adamson, Robert, 30, 367
Adaptation, 22; of the brain, 283; to the
environment, 103, 193, 244; of mind to
nature, 26, 415; of nature, 119, 121,
189; of products to ends, 119, 121
Addison, Joseph, 280
Addition, 51; and card-counting, 2–3, 10–
11; logical, xxxviii, 55, 75–77, 255,
256; meaning of, 66, 77; properties of,
66; sign of, 30, 55, 63, 64, 71, 255
Adler, Felix, 246, 433, 438, 628, 629
Aeschylus, 258
Affectibility, lxxxii, 136; contiguity as,
397; continuous, lxxiv, 126; of present,
lxxxiii, 146; of states of feeling, 146–
47, 150; transitiveness of, lxxxiii, 146
Affection: of feelings, 408–9; of ideas,
lxxxii, lxxxiii, 148–50, 155, 397
After-effect: in solids, 403
Afterlife, lii, lxxviii
Agapasm, xciv, 189, 194; genuine, 195;
mode of development of thought, xciv,
196, 203–5, 415, 418; and test of minute
variation, 197; three varieties of, 196,
415; tychasm a kind of, 194, 195
Agapasticism, 194, 205; genuine, 195;
proof of, 203
Agapê, 184, 410, 411
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Index
Agapism, xciv, xcvi, 194
Agassiz, Louis, Mrs., lx
Akif-bey, 307–8, 459
Akritas, Basil Digenis, 302, 457, 460
Aladdin, 306
Albaycin, Joaquin, 462
Albertus Magnus, 200, 268, 278
Alciato, Andrea, 371
Alcibiades, 258, 279, 448, 639
Alcott, Amos Bronson, 392
Aldrich, Henry, 85–86; Rudiments, 85–
87, 381
Alêtheia, 114, 388
Alexander, Samuel, 431
Alexander the Great, lxvi, 258, 268, 269–
70, 277, 279, 445, 448, 462, 639
Alfred the Great, 258, 441
Algebra, 24, 561; vs. analytical geometry,
57; arithmetical, 66; of copula, xlvii,
xlviii–xlix, 210–21, 419–23, 612–21;
exercises, 67–68, 254–57; four principles of logical —, 67; general, 222; logical, xxx, xlvii, 63, 66, 69, 562; ordinary,
57, 65, 67; propositional, xxx, 71; rule
as permission, 65n2, 72n2; rules of, 65–
66, 72–74, 210–11, 213, 215; signs used
in, 63, 64. See also Boolian algebra;
Copula; Logic; Proof
“Algebra of the Copula,” xlvii, 612–13,
614, 615–19, 620
Ali Baba, 310
Alphabet. See Letter
Amagat, Émile-Hilaire, 171, 405–6
American Journal of Mathematics, xlvii,
lxxn85, 37
American Journal of Psychology, lxvi
American Society for Psychical Research,
409
American thought, 231, 437; need for encyclopædic history of, 453
Anæsthetic, 191, 204–5, 413
Analogous name, 87
Analogy: ampliative inference, 113, 388;
order of, 415; thinking tendency, 414
Analysis: of ﬁrst principles, 272; as part
of inventing, 52; in psychology, 397
Anancasm, xciii, 194, 414; degenerate
form of agapasm, 194, 195; external,
199–200, 415, 416, 418; internal, 200–
203, 415; mode of development of
thought, xciv, 196, 199–203, 415, 418;
and test of minute variation, 197; two
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varieties of, 196, 199–203, 415. See also
Determinism; Necessitarianism
Anancasticism, 194, 195
Anancism, xciv, 194
Angel Gabriel, 72
Anger, 16
Annalen der Physik und Chemie, 168
Anne, Queen (1665–1714), 270
Antecedent, 252–53, 616; of clause or
proposition, 210–11, 212; commutation
of —s, 208, 210, 213, 420, 421, 422,
423; of hypothetical proposition, 72;
rules regarding, 210–11, 213–16, 422.
See also Consequent
Anteros, 185, 411
Anthony à Wood, 39, 372
Antilogarithm, 48, 51, 52, 548
Apelles, 258
Aphorism, 52
Apollonius of Perga, 258, 441
Appleton, Nathan, 374
Applicability: of anything, 52
Apprehension: simple, 86, 381
Approximation, 113–14
Apuleius, Lucius, 64, 71, 342, 379, 464
Aquinas. See Thomas Aquinas, St.
Arago, François, 278
Arbitrariness: its amount in mental phenomena, 154; and ﬁrstness, 87, 109; of
mental action, 153; philosophical theoretical conception, 89; of special ideas,
154
Arc. See Jeanne d’Arc
Archimedes, 113, 258, 268, 277, 278,
279, 388, 639
Architectonic: philosophical, xxxiv, 110,
381; of systems, 85, 99, 381
Architecture: Gothic, 203, 418; housebuilding metaphor, 84–85, 98–99, 380;
Saracenic, 418
“The Architecture of Theories” (sel. 22),
xxxvii, 565–69
“The Architecture of Theories” (sel. 23),
xxxi, xxxii, xxxiv, xxxv, xxxvi, xxxvii,
xxxix–xl, xliv, xlix, liii, xciii, 111, 126,
126n1, 135, 165, 526, 570–74
Aretino, Pietro, 258, 441, 639
Argument, 116, 236; argumentum ad
hominem, 231, 427; vs. belief, 118; genus of, 235
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Arisbe, lxx, 632; naming of, xlviii,
xlviiin38; the Peirces’ house, xxvi,
xlvii–xlviii; seasonal renting of, lxii
Aristophanes, lxvn76
Aristotelianism: its inmost essence, 111
Aristotelicity: Aristotelical principle, 145;
property of continuum, 144, 145, 395
Aristotle, liii, lxvi, 24, 112, 200, 203, 258,
268, 277, 279, 362, 380, 395, 418, 444,
448; his categories, 85; on continuity,
144, 395; his dependence on Alexander,
269–70, 445; non-necessitarian evolutionist, 387; Physics, 111, 365
Arithmetic, xliii, 53; basal proposition of,
140; compound, 349; fundamental theorem of, 134; operations in, xxix, 2–6;
regular method of proof in, 55; textbook, xxix, xliii; in treatment of logic,
31
Arkwright, Richard, 258
Arrangement: of chemical elements, 284–
85; of objects in a row, 131–32, 226–27.
See also Order; Series
Arréat, Jean Lucien, 42, 373
Arrhenius, Svante August, 172, 406
Art: in classiﬁcation of sciences, 275; of
feeling aright, 356; of oration, 355–56,
469; theory vs. practice, 356; of writing,
355. See also Reasoning, art of
Artevelde, Philip van, 258, 639
Artist, 92
As great as: at least —, 56
As low as: at least —, 73, 75
As many as: at least —, 56
Assent: to a conclusion, 235, 236, 237
Assertion: of a proposition, 64, 67; sheet
of, 419, 420
Assimilation: of feelings, 104; of food in
protoplasm, 158, 159, 163, 175, 176–
77, 400; law of, 18, 22; and law of mind,
97
Association, xxx, lxxiv, 123; by contiguity, 127, 397; continual increase of, 128;
emotional, xxx, 14; essence of, 15; external and internal, 19; and fatigue, 129;
gentle force of, 15; of ideas, lxxxiii, 16,
127–28, 150, 151, 238; law of, 19, 22,
129; mental, 569; perception as, 235,
238; process of, 15, 235–36; by similarity, 127, 397; source of propositions, 31;
and spreading of motion, 16; theory of,
13. See also Connection; Suggestion

Associationalism, 112, 388
Associativity, principle of, 66, 67, 256
Assurance, 17, 19, 116, 365; of accuracy,
xli
Astor Library, xxvi, xxviin4, xxix, xlvi,
lxviii. See also New York Public Library
“Astronomical Methods of Determining
the Curvature of Space,” lix, 492, 623
Astronomy, 243, 248; vs. astrology, 288,
452; in classiﬁcation of sciences, 275; in
plan for dictionary, 295; system of,
168n5. See also Kepler (or Keppler), Johannes
Athanasius, St., 258, 441
Athelstan, King, 441
Atom, 161, 164, 172; able to feel, 408;
atomic theory, lxxn85, 101, 111, 165,
167–68; atomic weight, lxix, lxx, 284,
450; atomicule, lxxn85, lxxxix,
lxxxixn111, 285, 451; impenetrable,
169; in protoplasm, xlix, 159, 181,
182; swerve, 89, 111, 365; valency of,
168; vortex theory of, 404. See also
Boscovich, Roger Joseph; Molecular
dissociation; Particles; Submolecule
Atomicity, 285, 451, 650
Attention: external, 14; to feelings, 148;
internal, 14; physiology of, 14; psychology of, 13–16, 408; voluntary, 364
Attila, 258, 268, 277, 278, 279, 441, 448,
639
Attraction: between particles, 169, 171,
176, 399; in classiﬁcation of sciences,
275; molecular, lxxxix, 159–62, 167,
170–71, 404, 405, 598. See also Force
Attribute: deﬁnite, 32
Augustine, St., 258
Augustus Caesar, 202, 258, 277
Avogadro, Amedeo: his chemical law,
100, 167, 204, 384
Axiom: basis of Spencerianism, 242; exploded, xxxi, 17, 21, 89, 108, 271, 364,
432; geometrical, 24, 31, 88, 109, 432;
metaphysical, 109
Bach, Sebastian, 258, 639
Bache, Alexander Dallas, 46, 376
Bacon, Francis, lxi, 258, 279
Bacon, Roger, 258, 441
Baer, Karl Ernst von, 639
Baldini, Baccio (c. 1436–c. 1487), 278
Baldo degli Ubaldi (1327–1400), 278

Index
Baldwin, James Mark, 180, 408
Ball, Robert Stawell, 108, 248, 386, 439
Ball, W. W. Rouse, lxxx
Balzac, Honoré de, 258, 277, 278, 279,
394, 639; Physiologie du mariage, 139,
393
Barbara, 1, 5, 6, 9, 11, 12, 362
Baright, Anna, 468
Barneveldt, Jan van Olden, 258, 441
Baroco, 6, 363
Baron, Jacques-François de (Menou), 268,
444
Barrow, Isaac, 445
Bartlett, John, 46, 377
Bartolo da Sassoferrato (1304–1347), 278
Baudelaire, Charles, 281
Bayard, Chevalier, 258
Beccaria, Cesare, 185, 277
Becker, George Ferdinand, lx
Becket, Thomas. See Thomas à Becket
Beethoven, Ludwig van, 260, 277, 279,
639
Beginning, 22
Being: law of, 23; mere germ of, xliv
Belief: vs. argument, 118; church creed,
240–41; errors of scientiﬁc —, 465; as
habit, 237; in inferences, 32; natural,
119; part of reasoning, 251. See also
Creed
Belisarius, 260, 268, 639
Bell, Alexander, 419
Bellini, Giovanni, 260, 639
Belshazzar, 349, 466
Benedetti, Giovanni Battista, 384
Bentham, Jeremy, 185, 260, 268, 639
Benthamism, 187
Bentley, Richard, 260, 639
Berkeley, George, lxvi, 84, 98, 260, 268,
441
Berlin, 35
Bernard of Clairvaux, St., lxvn75, 260,
441
Bernoulli, Daniel, 403
Bernoulli, Jacob, 260, 441
Bernoulli, John, lxvn75, 167, 204, 260,
403
Berzelius, Jöns Jakob, 260
Bézout, Etienne, 37, 370
Biblical references, 184, 185, 198, 199,
341, 348, 349, 383, 410, 414, 415, 464,
465, 466. See also Gospel
Bichat, François Xavier, 260, 268, 444
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Biela, Wilhelm von, 280
Bigness: feeling of, 148, 396
Billings, Josh, 440
Binet, Alfred, 42, 373, 382
Binomial, 57, 59
Biography: comparative, lxv–lxvi, lxvn74,
259 caption, 637; of great men, lx, lxv–
lxvi, lxxi, 267; of Locke, 38–41; in plan
for dictionary, 295; its prescientiﬁc
stage, xxxviii, 36; universal, 279. See
also Peirce, Charles S.
Biology, 103, 243; categories in, 109–10;
in classiﬁcation of sciences, 275, 447,
448; its erratic phenomena, 413; in plan
for dictionary, 294
Biometry, lxvn74
Bismarck, Otto von, 260, 278, 279, 441,
639
Blake, William, 277, 278
Blanc, Louis, 277
Bleaching process, lxxxvi, lxxxvii, xci,
406, 411–12
Bocardo, 6, 363
Boccaccio, Giovanni, 260
Bôcher, Maxime, 500
Böckh, August, 349, 466, 467; school of
Boeckh, 351, 467
Body: connection with soul, 14, 15, 22,
124; unusual motion of, 152. See also
Matter; Solid
Böhme, Jakob, 135, 392
Boileau, Nicolas, 281
Bolivar, Simón, 260
Boltzmann, Ludwig, 204, 418; Boltzmann’s constant, 405
Bolyai, Farkas, lxvii, lxviiin77, lxx, 274,
366, 382
Bolzano, Bernard, 379
Bonaventura, St., 268
Book Chat, xliv
Boole, George, xxx, 30, 63, 69, 367, 379
Boolian algebra, xxx, xliii, 63–68, 69–77.
See also Algebra
“Boolian Algebra. First Lection” (sel. 18),
xxx, 555–62
“Boolian Algebra” (sel. 17), 552–54
Boolian calculus, xxx, 55, 71
Bopp, Franz, 260, 639
Borchardt, Carl, 393; Borchardt’s Journal, 139, 393
Bordman, Eliza Henderson (Mrs. Otis),
46, 375
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Borromeo, Carlo, St., lxvn75, 260
Bosanquet, Bernard, 85, 381
Boscovich, Roger Joseph, 404; his atomic
conception, 167; Boscovichian points,
lxx, lxxn85, 285, 404, 451, 650; his law
of oscillation, 404
Bossuet, Jacques Bénigne, 260
Boston, 46
Botany, 173
Boundary: color of, 145–46
Bourne, Henry Richard Fox, 372
Boyle, Robert, lxi, 243, 260, 279, 347,
432, 441, 465, 639; Boyle’s law, 100,
204, 384
Brace: in logical algebra, 69
Bracket: in logical algebra, 63, 69
Bradley, Francis Herbert, 85, 381
Brahe, Tycho, 248, 260, 287, 288, 289,
290, 452, 465, 652
Brain, 14, 148, 154, 182, 233, 281, 380; of
genius, lxvii, 282–83, 449; -matter, 123
Brandis, Johannes, 467
Break: as breach of continuity, 134
Brent, Joseph L., lxxviin96, 433
Brewers, E. Cobham, 442
Brown, John Wesley, Rev., lxxvi
Browne, Edward (Dr. Brown), 299, 456
Browne, Thomas, Sir, 456
Browning, Elizabeth Barrett, 277
Browning, Robert, 260, 277, 441, 639
Bruno, Giordano, 260, 441
Buckle, Henry Thomas, 190, 412
Buckley, Arabella Burton, lxxxiv, 345,
347, 465, 675
Buddha, 260, 268, 441, 638, 640
Buhl, Ludwig von, 280, 449
Burks, Arthur W., 528, 528n3, 530
Burns, Robert, 260, 279
Burton, Richard, 416
Busby, Richard, 39
Butler, Nicholas Murray, lxviiin78
Byron, Lord, 260
Caesar, Julius, 260, 639
Caird, Edward, xxxii–xxxiii
Cajori, Florian, 489
Calculus: Boolian, 55, 71; differential,
138, 269; of logic, 74, 222. See also
Algebra
Calderón de la Barca, Pedro, 260, 441
Calvin, John, lxvi, 260, 268, 279, 639

Cambridge, 46, 135; H. F. Walling’s 1854
map of, 45 map; Peirce’s May 1892 trip
to, lxxx, lxxxi
Cambridge Metaphysical Club, lvii
Camera-lucida, 53
Camoëns, Luiz Vaz de, 260, 279, 441, 639
Campanella, Tommaso, 268
Campbell, Thomas, 277, 278
Canova, Antonio, lxvn75, 260, 638, 639,
640
Cantor, Georg, lxxv, 17, 130, 132, 134,
139, 142, 142n1, 364, 390, 393, 394; on
continuity, 143–44, 391, 395; his continuum hypothesis, 391
Card game, 1–12, 363; Murner’s pack,
xxix, 1
Card trick, 9–12, 363
Carlyle, Thomas, lxvn75, 260, 278, 279,
639
Carnot, Sadi, 268
Cartesianism, 105, 380. See also Dualism
Carus, Paul, xxxiii, xxxiv, xxxv, xxxix, xliv,
liii, liv, livn46, livn47, livn48, livn49,
livn50, lxi, lxxiii, lxxvii, lxxix, lxxx,
lxxxi, lxxxii, lxxxv, lxxxvii, lxxxviii,
xciv, 43, 192n2, 368, 369, 370, 373,
374, 386, 389, 394, 401, 409, 412, 414,
525, 528, 576, 579–80, 594, 596, 605–6,
658; Lockian, 33, 34; quoted, 43, 190,
201, 368, 374, 417, 595; Fundamental
Problems, xxxvii–xxxviii, 33–35, 43,
368–70, 543
Casanova, Francesco, 441, 639
Casanova, Giacomo, 260, 441
Catalan, Eugène Charles: Catalan numbers, 421, 424
Categories, xcv; applied to analysis of
protoplasm, 399–400; of Aristotle, 85;
category-concepts in logic, 85, 109;
cenopythagorean, 399; concretely stated, 86; of Kant, 17, 85; of mental phenomena, 95–97, 103–5, 109. See also
Concept; Conception; First (Firstness);
Second (Secondness); Third (Thirdness)
Catherine II, 260, 639
Catholic Church, 241
Cauchy, Augustin Louis, 17, 145, 260,
268, 364, 396, 639
Causality: of events (in Aristotle), 111
Causation: ﬁnal, lxxiv, 347; mechanical,
xxxix, 118, 236; necessary, 153; opera-
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Causation (continued)
tive in the mind, 123; physical and psychical, 15–16; principle of universal —,
115, 119, 121; supposed inexact, 123
Cause: called chance when unknown,
120; its crude mechanical conception,
408; efﬁcient, 111; ﬁnal, lxxxv, 111,
347, 389; mechanical, 192. See also
Vera causa
Causelessness, 114
Cavour, Camillo Benso di, 260, 441, 639
Cayley, Arthur, lxviiin77, 173, 225 caption, 274, 364, 645; his theory of trees,
xlviii–xlix, xlixn39, 407, 424, 613
Celarent, 9, 10, 12, 363, 537
Cellini, Benvenuto, 260, 441
Century: economical factor, xcii; nineteenth, xcii, 110, 186, 188, 189; twentieth, 188, 386
Century Club, lxxvi, 657; letterhead, 276
illus., 645 illus.
Century Company, xxvi, xxvii, xlii, xlviii,
lii
Century Dictionary, xxxvin17, xxxviii,
xliii, liii, lxix, lxxi, lxxvii, 119, 121,
178, 276 caption, 286, 389, 452, 453,
546, 547, 622; Peirce’s work on, xxvi,
xxvii, xxviii, xlii–xliii, xliiin27, xlv,
xlviii
Century Magazine, lxxi, 656, 657, 661
Cerberus: sop to, 186
Certainty: absolute, 107
Cervantes, Miguel de, 260
Chambers, George Frederick, lxi, 438–39;
review of his Pictorial Astronomy, 248–
50, 629–30, 651
Champollion, Jean-François, 260, 279,
639
Chance, xxxix, xl, 17, 117; a priori arguments against, 119, 121; absolute, xciv,
xcv, 21, 101, 111, 119, 121, 135, 165,
194, 365; arbitrary determination, 118;
begetting order, liv, 190; chaos, lxxxix,
179; in Darwinian evolution, xciii, 102,
190, 244; and diversity, 120, 150; its explanatory power, liii, 125; as ﬁrst, 110;
germ of being, xliv; hypothesis of
chance-spontaneity, xc, 124, 181, 408;
inconceivable, 119, 121; and law of
high numbers, 21; making room for
generalization, 124; as nonexistence,
xliv; origin of fruitful idea, 19; outward
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aspect of feeling, xc, 181; pure, 110,
387; real, liii, 21, 118; spontaneous,
111; and sporting, 102; in throw of dice,
120; unintelligible, 119
Chances: doctrine of, 244. See also Probabilities
Chandler, Charles and William (brothers), 650
Chandler, Seth C., lix, 492
Change: and time, 147
Chaos, xxxvii, 107; chance-medley of,
lxxxix, 179; initial condition, xcv; multitude of unrelated feelings, 387; as
nothingness, 386; primeval, xcv, 181; of
unpersonalized feeling, xxxix, 110
Chapman, John Jay, lixn63
Character: of collection, 55–56; number as,
55–56; object in relation, 55; personal,
155; predesignated in sampling, 116
Charity: its principle scientiﬁcally supported, 342
Charlemagne, 260, 268, 278, 279, 639
Charles, Jacques: law of, 204, 418
Charles II, 39
Charles Martel, 260, 441
Charles V, 260
Charles XII, 260, 268, 639
Chartiludium, 1, 363
Chasles, Michel, 260, 639
Chatterton, Thomas, 260, 639
Chaucer, Geoffrey, 260, 418, 442
Chemical News, 650
Chemistry, 159; chemical dissociation,
172, 406; in classiﬁcation of sciences,
275, 447, 448, 654; electrolytic experiments, 406, 411–12; periodical law,
lxix–lxx, 204, 284–85, 450–51, 649–50;
vs. physics, 448; in plan for dictionary,
294, 654; source of logical exercise, 67–
68; thermo-, 172. See also Elements
Chicago, 33, 35; real American city, lxxix
Chicago University, lxxixn100; Peirce’s
vying for position at, lxxix–lxxx, lxxxi–
lxxxii
Chicago World’s Fair, 606
Chopin, Frédéric, lxvn75, 261, 639
Christianity: anti-Christian teachings of
science, 347; and Darwinianism, 194;
its disintegration, 342, 409; dunce-religion, 418; early, 418; essence of, lxxvi;
its history the largest example of tychasm, 198–99; Peirce’s philosophy in
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Christianity (continued)
harmony with, 389; return to its principle, lxxiv, lxxx, 126
The Christian Union, li, 429, 430
Chrysippus, 277, 278
Chrysostom, John, 261
Church: allegiance to church creed, li, 240–
41, 429–30; anti-Christian spirit within,
342, 409, 410; vs. laboratory, lxxxiv; and
personality, xc–xci, 183; her philosophical blunder, 410; Presbyterian, 398, 430,
671; St. Thomas’s Episcopal Church,
lxxvi, lxxvii, xcvii. See also Christianity
Cicero, Marcus Tullius, 261
Cid, The, 261, 442
Circle, 91, 108, 142; galactic, 229, 230;
great, 229; and planetary motion, 286–
87; and telltale row, 226, 227
Circulus in deﬁniendo, 128
Civilization: condition for, lxvi
Clark, Francis E., 409
Clark University, xxxv, 539
Class, 186; ﬁnite, 133, 134; inﬁnite, 134;
instance of, 115
Classiﬁcation of sciences, lxviii–lxix,
lxviiin80, lxxi, 275, 276, 276 illus., 366,
447–48, 645–46
Claude Lorraine, lxv, lxvn75, 261, 639,
640
Clause: in algebra of the copula, 210, 211
Clausius, Rudolf Julius Emmanuel,
172n7, 190, 204, 204n5, 406, 412, 418;
his law of the virial, 168, 399, 405
Claw: basis for calculus of logic, 74; sign
of copula, 72, 75, 208, 210, 212, 217,
222, 252, 255, 421, 440, 553, 556. See
also Copula
Clay, Edmund R., xxxii, 392
Cleantes, 388
Clendenning, John, lvn53, lviiin60, lviiin61,
433
Cleopatra, 261, 639
Clifford, William Kingdon, xxxi, 78, 174,
274, 369, 380, 407, 424, 644
Clive, Robert, 261, 268, 279, 639
Coast Survey. See United States Coast and
Geodetic Survey
Cocksureness, 389
Coefﬁcient: of expansion at constant volume, 171, 172, 406; of a point, 60, 61;
of pressure increase, 406
Cohesion: of matter, 161, 162

Cole, Frank N., lxxx
Collection: class with essential character,
55–56; endless but numerable, 142; endlessly inﬁnite, 142; ﬁnite, 134; ﬁnite vs.
inﬁnite, lxxv, 139, 140; of inﬁnite sets,
142; innumerable, 143; numerable, 141;
numerable vs. innumerable, 140, 142,
143; of pairs of whole numbers, 132; of
two, 56. See also Magnitude; Series
Color, 155; of boundary line, 145–46; of
cardinal’s robes, 149, 397; color-contrast
experiment, 235, 428; materialist view
of, 123; pure feeling of, 96, 103; of surface at a point, 396; tridimensional
spread of feeling, 147
Columbia College, lix
Columbus, Christopher, 261, 279, 442,
639
Combination: of elements of nature, 155;
forms of, 421, 424; of terms in logic, 70
Commerce: inﬂuencing uniﬁcation of
units, 351
Common sense, lxxvi, 15, 99, 105, 282,
283
Common spirit, 415
Communication, lxxxiii, 155–56; between
minds, 398; in classiﬁcation of sciences,
275; with God, lxxxiv, 156; personal,
156. See also Intercommunication
Community, xcvii, 188, 196; of feeling,
lxxxiii; its greater personality, 415; its
right to punish individuals, lxxviii, 464;
society of conscious beings, 448
Commutation: of antecedents, 208, 210,
213, 420, 421, 422, 423
Commutativity, principle of, 66, 67, 256
Comparison: between feelings, 104; of
collections, 56; of past and present
ideas, 136; of relations of lines and
points, 60; of sensations, 353
Complexity: explained by chance, 125; in
nature, 122; of physical processes,
lxxxii; resulting in new simplicity, 400
Compulsion: blind, 119; external, 111;
inward, 127. See also Force; Power
Computation, 53. See also Logarithm
Comte, Auguste, lxv–lxvi, lxix, 261, 279,
442, 444, 445, 638, 639, 643; criticism
of his selection of great men, lxvi, 259
caption, 267–70, 642
“The Comtist Calendar” (sel. 44), xlv–
xlvi, xlviii, 642–43

Index
Conceivability: vs. intelligibility, 119
Concept: category-, 85
Conception: basis for philosophical theory,
xxxix, 85, 99, 165; diagrammatic representation of, 24, 366; essential to logic,
23, 85, 109; fruitful, 19; general, xxxvii,
96–97, 104–5, 109, 152; spatial origin
of, 271; third category of mental phenomena, 96–97, 104, 109; unitary, 43,
194
Conceptualism: vs. realism, 352
Conciliation: of science and religion, 34
Conclusion: acceptance of, 235, 236, 237;
fact belief in which results, 251; of
inference, 31, 201; in necessary inference, 71–72; in perception, 235, 428;
suggested idea, 237. See also Premise
Concord, 135
Conduct: in classiﬁcation of sciences,
275, 448
Conformity to law, 387; absolute, 97;
exact, 105; universal, 118
Confucius, 261, 268
Congruence: and equality, 2
Conic section, 27, 28–29, 414
Connectedness, 86
Connection: of all mind with all matter,
408; between feelings, 97, 104, 182,
387; between minds, 156; blind when
second, 87; as contrast, 96; of ideas,
lxxxiii, 127–28, 150, 151, 154, 155,
392, 398; manifest or occult, 97; of
objects in relation, 55; or regularity,
110; sympathetic, 196. See also Association; Mediation
Consciousness, 22, 365; continuity of,
lxxxiii, lxxxiv, 81, 138, 397; development
of, xxxvi, 18, 365; diffused throughout
the universe, 81, 380; explained by
chance, 125; generalized feeling, 408;
of habit, 104, 182; immediate, 137, 138,
150, 396; individual, 18, 136; of
inference, 235–39; its intensity in primeval chaos, 181; macrocosmic, 18; materialist view of, 123; vs. matter, 181;
objective, 138; personal, 182; in protoplasm, 179–81; public spirit among
nerve-cells, 401; reduced to feeling, 96,
103; in relation to matter, xxxi, xxxvi,
15; self-, 155, 398; social, 18; states of,
lxxxii; through time interval, lxxxii,
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137–38, 146, 396; of time, 79, 80, 137–
38; unity of, 81, 380
Consequence: copula of, xlvii, 212; material vs. logical, 252–53, 440; practical,
366; sign of, 253, 255. See also Claw
Consequent, 252–53, 422; of hypothetical
proposition, 72; insertion and omission
of, 215–16; last letter of proposition or
clause, 210, 211, 212; principle of
doubled —, 215–16. See also Antecedent
Conservation of energy, liii, 34, 94, 407;
law of, xxxix, lii, 15, 16, 87, 99, 101–2,
179, 190, 204, 243, 347, 407, 432; violation of, xxxi, lxxxix, 178, 387, 432
Constantine I, 198, 261, 279, 639
Contemplation: of a theory, 95
Contemporaneity: of states of feeling, 146
Contiguity: association by, 127, 136, 397;
origin of, 387
Continuity, xxxix, xl, 17, 21, 117n1, 136,
165, 196, 415; Aristotle’s conception,
144; Cantor’s conception, 143–44, 391,
395; condition of, 134; of consciousness, lxxxiii, 81, 397; its deﬁnition not
metrical, 395; development of, 391; element of reality, xcv; essence of thought,
xcv; of experience, xxxii; of feeling,
149, 156, 380, 396; and generality, xcv;
of ideas, 137–38, 150–51, 155; and inﬁnitesimals, lxxxiii, 145; intensive, 147;
Kant’s conception, 143, 144, 394; law
of, lxxviii; of mind, 193, 195, 205; not
inﬁnite divisibility, 130, 394; order of,
143; its philosophical importance, 109;
of qualities, 147; and synechism, lxxxii;
of thought, 203; through inﬁnity, 93; of
time, lxxv, 134, 147; violation of its
principle, 167
Continuum: Cantor’s notion of, 391; of
feeling, 149, 153, 154, 398; hyperbolic,
134, 391; of an inﬁnite number of
dimensions, lxxv, 133; inﬁnitesimal —
of feelings, lxxxiii, 147; properties of,
144, 145; of protoplasm, 147; of sensible matter, 398
Contractility: of protoplasm, 13, 81, 158,
174, 400
Contraction: of muscle-cell, 163; muscular, 13, 16, 174; of solids, 162, 163
Contradiction, principle of, 74, 75, 220,
423, 562
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Contradictory, 636; expression of precise
denial, 76, 252
Contraposition, principle of, 213, 214,
219, 421, 423
Contrast, 96
Control: inward, 16; of our actions, 282;
over conscious inference, 235
Cooke, Josiah Parson, lxix, 284, 450
Cooke, William F., 419
Coordination: of feelings and minds, 148;
of ideas, lxxxiii, 154; implying a teleological harmony in ideas, 155; of reactions, 152
Cope, Edward Drinker, 42, 373
Copernicus, Nicolaus, lxi, 202, 261, 287,
418, 652; Copernican system, 168n5
Copula, 128; algebra of, xlvii, xlviii–xlix,
xlixn40, 210–21, 419–23, 612–21; basis
for calculus of logic, 74, 222; of consequence, xlvii, 212, 421; deﬁnition of,
208, 212–13, 217; of identity, xxxviii,
30–31, 367; of inclusion, xxxviii, xlvii,
30–31, 208, 217, 421; meaning of, 72,
75; name of claw sign, 72; its propositional role, 86, 222; rule of interpretation, 73; scriptibility of its formulae,
208–9, 419–20, 613; three algebraical
rules of, 72–73; useful formulae for, 74.
See also Algebra; Claw
Corday, Charlotte, 261, 639
Correction: of errors, 243, 388, 431; of
generalization, 432; of natural ideas,
xxxii, 26
Correspondence: between collections, 56
Correspondence course: in logic, xxix–
xxx, xxxn10, liii, lxi–lxii, 553, 556,
613, 632–33
Cortez, Hernando, 261, 268, 442, 639
Cosmogony, 110; Peirce’s work on, 111,
386–87
Cosmology, xxxv, xxxvn16, xxxix, liii,
lx, xcv, 126; in classiﬁcation of
sciences, 275; described in letter to
Ladd-Franklin, 386–87; evolutionary,
liii, 135
Cosmos, xciv, 179, 412; as mind, 185–86;
of order, lxxxix
Counting: of cards, 1–2, 7–8, 9, 10; of ﬁnite class, 133
Cowper, William, 495
Cracow: university of, 1
Craigie, Andrew, 374

Craigie House, 46
Creation: object of love, 185; reproductive, 194
Creed, li, 240–41, 429–30; of Christendom,
lxxvi, 347, 389; disbelief in, 409; disintegration of, lii, 242; Spencer’s, 242
Crelle’s Journal. See Borchardt, Carl
Crichton, James, 261, 442, 639
Crime: Peirce’s six-step method of curing
—, 343–44, 465; as symptom of disease, lxxviii, 343, 344, 464, 671. See
also Punishment
Critical edition, xl, 41
Criticism: historical, 112; philosophical
method, lvii, lviii, 234
“The Critic of Arguments,” 633
Cromwell, Oliver, 261, 279, 448, 639
Crookes, William, 650; his radiometer,
100, 167, 384
Cudworth, Ralph, 400
Cunningham, James Vincent, 401
Curry, Samuel Silas, lxxxvii–lxxxviii,
355, 356, 468–69
Curvature: negative, lix, lxiv, lxvii, lxviii,
623
Curve, 94, 99–100; cubic, 194, 414;
geometry of, 91; of insistency, 149, 150;
isothermal, 169, 169n6; statistical, 350
Cusa. See Nicholas of Cusa
Cuvier, Georges, 261, 639
Cyrus, 261, 442
Dana, Charles A., 504
Daniel, 466
Dante, 261, 268, 277, 279, 280–81, 418,
449
Darwin, Charles, xxxvi, xciiin116, 21,
192n2, 204, 243, 244, 261, 279, 291,
365, 373, 431, 448, 452, 639; his theory
of evolution, xcii, xciii, 102, 190, 191,
347; The Origin of Species, xcii, 189,
190, 412
Darwin, Francis, 452
Darwinianism, 18, 21–22, 42, 103; and
Christianity, 194; vs. Lamarckianism,
102; vs. neo-Darwinianism, 243, 244,
431
Dati, Carlo Roberto, 278
Dauben, Joseph, 396
David, King, 261, 443
Davis, Charles Henry, 44, 374
Davy, Humphry, lxvn75, 261

Index
D’Azeglio, Massimo Taparelli, Marchese,
278
Deacon Brown’s store, 46
Death: -penalty, lxxviii, 342, 673; secondary phenomenon, 122; state of things in
inﬁnite future, 386
Decimals, 143, 144; in Arabic number notation, 63–64; circulating, 142; endless
series of, 142, 145; and logarithmic
computation, 53
Dedekind, Richard, 369, 447
Deduction: habitual suggestion by a general idea of a reaction, lxxxiii, 151, 152.
See also Modus ponens
Dee, John, 384
Defforges, Etienne Gilbert, lxiii
DeGarmo, Charles, 383
Degeneracy: degenerate cubic, 194, 414
Delbœuf, Joseph, 165n1, 379, 403
Deligiannes, Georges, 302, 303, 304, 457
Delineation: in geometry, 26, 27
Delivery: art of, lxxxviii, 355–56
Delsarte, François, 355, 469
Democritus, 261; ﬁrst determinist, 111
Demonstration. See Proof
De Morgan, Augustus, 30, 139, 367, 368,
393, 417, 445; as an actuary, 139; Syllabus of Logic, 30
Denial: precise, 76; of propositions, 252,
253
De Quincey, Thomas, 277, 278
Descartes, René, lxi, 39, 41, 261, 268,
279, 418, 639; and Cartesianism, 380
Deschappelles, Louis, 261, 639
“Description of a Notation” (P 52), 417
“Design and Chance,” xxxi, lxxxixn111
Desire, 13, 14, 152; to learn, 389
Dessoir, Max, 42, 373
Determinants, 36–37
Determinism, liii, 388; absolute, 153; deﬁned, 112; examination of, liii–liv, 111;
metaphysical postulate, 89, 109. See
also Anancasm; Necessitarianism
Deterrence. See Punishment
De Tienne, André, xlviiin38
Development, xcii, 195; of characters,
102; of conceptions, 17; of consciousness, xxxvi, 18, 365; of continuity, 391;
of cosmos, xci; of God, xxxvi, 22; of
habit, 387; Hegel’s view of, 200; of human thought, 196–205; intellectual, 19,
21; and limitation of possibilities, 147;
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mental, 17; of mind, xciv; not determined by logic alone, 200–202; organic,
xciii, 190; of personality, lxxxiv, 155; of
regularity, 391; of species, 102; of
thought, xciv, 196–205, 414–15; of time,
18, 22. See also Evolution
Dewey, John, 389
Dhiliyiánnis, Theódoros, 457
Diagram: in logical algebra, xlvii; observation of, lxxi; vs. pictorial idea, 70;
quasi-diagrammatical power of signs,
64, 70; in reasoning, xxxvi, lxxi, 24, 64,
70, 290, 352, 366; representing feelings
and sensations, 569. See also Trees
Diamantis, 305, 307, 312, 331
Dickens, Charles, 261, 411, 639
Dictionary: art of writing articles for, 453;
plan for a scientiﬁc, xxvii, lxxi, 292–95,
646, 653–54
Diderot, Denis, lxvn75, 261
Diechistic, 392
Diez, Friedrich Christian, 261, 639
Diffusion, 433; in solid, 159, 399, 403
Dimension: and continuity, 395; inﬁnite
number of, 133, 142, 147; of space, 89–
90; why three in number, 88, 90
Diogenes, 277, 278
Diogenes Laertius, 385, 388
Dionysius, St.: monastery of, 319, 460
Directionality, lxxv
Dirichlet, Peter Gustav, 282, 449
Discontinuity: point on a line, 394
Discovery: in nineteenth-century science,
204, 205; its road unbarricaded, 123,
389; scientiﬁc, 347
Discrepancies: between law and real facts,
89, 101; between observation and
theory, 89
Disease. See Crime; Genius
Disjunction: in Boolian algebra, 65, 65n1,
72, 72n1, 367
Disorder: and conscious state, 81
Dissociation: electrolytic, 406; of molecules, 172, 176, 177, 406; by perturbation, 173
Distance: action at, 78, 165, 404; between
particles, 168, 169, 170, 171; ﬁnite, 25,
27, 93, 94, 143, 146, 395; imaginary, 94;
inﬁnite, 27, 29, 92, 93, 94, 107; of molecules, 159, 161–62, 176, 399, 405; in
non-Euclidean space, 93, 273. See also
Space
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Distributivity: distribution formulae, 256,
440; principle of, 66, 440
Disturbance: of feeling, 104, 105; of molecules, 164, 176, 403, 404; propagation
of, 22, 81; of protoplasm, lxxxix, 158,
159, 164, 174, 193
Diversiﬁcation, 127, 155, 179; continual,
122–24, 125; vestige of chance-spontaneity, 181
Diversity, 179; of chance, xc, 181; of
events, 120. See also Variety
Divisibility: inﬁnite, lxxv, 143, 394; of
time, lxxv, 130, 134
Division, 2; dichotomous, 222, 225 illus.,
620; logical, 75–77; quotient or fraction, 77; and rule of three, 52, 378
Dixwell, Epes Sargent, 46, 376
Dixwell, Fanny Bowditch, 376
“Dmesis” (P 512), lxxixn98, 464, 672
“The Doctrine of Necessity Examined”
(sel. 24), xxxviii, lii, liii–liv, lxxiii,
lxxxi, xcvi, 121 illus., 126, 126n1, 135,
165, 575–79
Dodwell, Edward, 460
Does, Jacob van der, 277–78
Doubt: danger of ignoring it, lxx
Downes, Olinthus Gregory, 412
Draper, John William, 199n3, 416, 418
Dropping: of additive terms, 67
Dryden, John, lxvn75, 261, 442, 639
Dualism, 43; Cartesian, 18, 105, 232, 427;
its exaggeration of secondness, 109;
moralist’s way of thinking, 414; weak,
180; wooden, 152
Duclos, Charles Pinot, 268
Duhamel, Jean Marie Constant, 145, 396
Dujardin, Félix, 399
Dumas, Alexandre (Dumas père), lxv,
lxvn75, 261, 278, 279, 640
Dumas, Jean-Baptiste, 284, 450
Duns Scotus, John, lxvi, 265, 268, 418,
443, 639
Dupanloup, Félix, bishop, 280
Duration, 138, 390; inﬁnitesimal, 138,
146, 149. See also Instant; Moment
Dürer, Albrecht, 261, 279, 640
Dynamics, xxxvii, 35, 94–95, 99–100,
293, 384; law of, 95, 100, 425. See also
Mechanics; Physics
Ecclesiastes, 184, 410

Economics: mathematical, 293; of punishment, lxxviii, 342, 464; of treatment of
criminals, lxxviii, 344, 464–65
Economy: domestic, 295; political, xcii,
21, 186, 187n1, 365; of research, 100–
101, 385; of thought, 33–34, 468
Edgeworth, Francis Ysidro, 353, 447, 468
Edgeworth, Maria, 277
Edison, Thomas, xlii
Education: liberal, 295, 453; in mathematics, lxx
Educational Review, lviii, lxviiin77,
lxviiin78
Edwards, Joseph, lxxx
Effort: in Lamarckianism, 102; muscular,
96, 103
Ego, 156, 182, 397, 398; non-ego, 78;
transcendental, 233; unity of, xc. See
also Person; Self
Egoism, 185
Einstein, Albert, lxxxvii
Eisele, Carolyn, lixn64, lxix, 396
Either . . . or. See Disjunction
Elasticity: of a solid, 178, 403
Electricity, 110, 293; in classiﬁcation of
sciences, 275
Elegance: in art of reasoning, 69, 75
Elements: chemical, 18, 22, 67–68, 173,
450, 451; periodical law, 204, 284–85,
450–51, 649–50; sense-impressions as,
353; table of, 284, 450–51
Elenchus, 138, 393
Elijah, 348, 465
Eliot, George, 261, 277, 278, 279, 448,
640
Elizabeth I, 261, 268, 279, 640
Ellipse, 287, 287n1; degenerate cubic,
194, 414
Ellipsoid, 93
Ellis, Leslie, R., 379
Elocution, lxxxvii–lxxxviii, 355–56, 469
Eloquence, 355
“Embroidered Thessaly” (sel. 51), lxxii,
lxxviin90, 298 caption, 526–27, 655–70;
catalog entry, 513. See also Thessaly,
tale of
Emergence: of feeling, 150
Emergentism, xcv
Emerson, Ralph Waldo, 135, 261, 279,
392, 640
Emmeche, Claus, 400
Emotion: or general idea, 593

Index
Empedocles, 184, 410; Empedoclean
philia, xci, 410
Encyclopædia: art of writing articles for,
453
Encyclopædia Britannica, xxvii, 204n5,
350, 466
End, 22; ideal, 18; predeterminate, lxxxiv,
155; of things, 22, 109
Endeavor: direct, 193; in Lamarckianism,
xciii, 192
Energy, 35; of attention, 13–14; development of, 18; distribution of, 167–68;
due to molecular disturbance, 159; heat
as, 165; kinetic, 168, 169, 171, 176,
403, 405; law of mechanical —, lxxxix,
155; loss of, 177; positional, 167, 403;
potential and kinetic, 14, 163, 167, 407;
second element of an idea, lxxxiii, 148;
spontaneous, 194; of strain, 167. See
also Conservation of energy
English: deﬁciency of pronouns in, 63, 69
English Society for Psychical Research,
409
Entelechy, 111
Environment: breaking up habits, 103,
193; its evolutionary effect, 244
Epictetus, 277, 278, 388
Epicureanism, 18, 107, 364, 382, 385
Epicurus, liii, lxvi, 112, 261, 268, 277,
278, 279, 385, 387, 640; on swerving of
atoms, 111, 387
Epimenides, 382
Episcopal Church, 241
Equality: as congruence, 2; logical, 74;
meaning of, 64–65, 255; sign of, 30, 31,
63, 64–65, 255, 560
Equation: in analytical geometry, 57–61;
Diophantine, xliii; in logical algebra, 67,
74, 76; quadratic, 75. See also Motion;
Van der Waals, Johannes Diderik; Virial
Equilibrium: dynamic, 176, 406; in protoplasm, lxxxix; stable, 178; unstable,
178, 180
Equivocal name, 87
Erasmus, Desiderius, 261, 277, 278, 279,
448, 640
Erasure: of factors, 67; of parentheses, 67,
421
Ergo: illative, 31
Eros, 411; exuberance-love, xci, 184
Error: estimation of, 117; random, 388; of
scientiﬁc beliefs, 465; and self-corrective
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method, 243, 388, 431. See also Observation, errors of
Esprit de corps, xc, 182, 398
Esquiros, Alphonse, 449
Ether: ﬁrst anæsthetic, 204–5; luminiferous, 233, 448; physics of, 275, 293, 447,
448
Ethics, lii, 431; in classiﬁcation of sciences, 275; of inquiry, 345–46, 465; in
plan for dictionary, 294; of professional
philosophers, 245–47; its theory a
philosophical boon, 242. See also Love;
Morals; Punishment
Etiquette: in classiﬁcation of sciences,
275, 448
Euclid, lxviiin77, 63, 88, 88n1, 92, 93,
100, 108, 140, 142, 261, 384, 394, 442;
his ﬁfth postulate, lxvii, 272, 354, 446.
See also Geometry
Euler, Leonhard, 261, 378, 394; his
demonstration of the binomial theorem
for integral powers, 140–41
Euripides, 261, 442
Eusebius, 199, 415–16
Event: causality of (in Aristotle), 111; determined by general laws, 89; diversity
and speciﬁcalness of, 120; ﬂowing in
time, 130; fortuitous, 190; idea as, lxxxii,
136; inductively postulated, 115; inﬂuenced by regularity, 120; lawless, 123;
logic of, 415; physical vs. psychical, xc,
180; sense-impression as, 353; unintelligible as single, 123
Everett, William, 437
Evidence, lxxvi, 88, 384; hard fact of,
199; overwhelming, 118–19; positive
experiential, 117. See also Testimony
Evident, 78
Evil, lxxviii, 184, 341, 464; defect of love,
xci; God delighting in, 410; problem of,
185, 410
Evolution, 26; agapastic, xciv, 189, 194;
anancastic, xciii, 194; cataclasmine,
199, 608; cataclysmic, xciii, 102–3,
244; by chance, xciii, 190, 191; by
creative love, xciii, xciv, 194; criticism
of Spencer’s theory of, 101–2;
Darwinian, xxxix, xcii, xciii, 18, 21–22,
129, 190–91; elements common to its
three modes, 194–96; by fortuitous variation, xciii, 194; genuine formula of,
102; hyperbolic, 386; King’s theory of,
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Evolution (continued)
xxxix, xciii, 102–3; Lamarckian, xxxix,
xciii–xciv, 18, 22, 192–93; by mechanical necessity, xciii, 191–92, 194; principle of, 101; by sporting, 192; as third,
110; third mode of, xciii–xciv, 18; of
thought, xcv; of time, 387; tychastic,
xciii, 194. See also Development
“Evolutionary Love” (sel. 30), lxxxvii,
xci–xciv, xcin113, xcvi, 525, 604–12;
catalog entries, 511–13
Evolutionism, 18, 155, 232, 364, 382, 385;
modern, 243; pseudo-, 155; thoroughgoing, 157, 404
Exactitude: absent in law of habit, 178,
179; absolute, lii; mathematical, 116–
17; of natural belief, 25–26, 109, 119,
121, 366; of natural regularity, 118, 119;
of scientiﬁc laws, 242–43
Excitation: of protoplasm, 148, 180, 398.
See also Disturbance; Nerve cell; Nerve
matter
Excluded middle, principle of, 74, 75, 76
Exercise: growth by, xciii, 192, 193–94;
spiritual, 267
Exercise, logical: based on chemistry, 67–
68; in Boolian algebra, 67–68, 254–57
Existence: its anancastic afﬁnity for the
good, 195; external, xxxii, 78; of external world, 78; indirectly asserted, 30; of
matter, 408; mind as fountain of, 124;
secundan, 400; struggle for, xcii, xciii,
189; or thing-ness, 181
Experience, 242; continuity of, xxxii;
deceptiveness of ordinary —, 78–79,
404; experiential inference, 114, 115,
117; ﬂuctuation of, 114; gain of, 104;
general, lxxvii, lxxviii; individual, lxxvii,
lxxviii; mystical, lxxvii, 23; and natural
belief, 119; personal, lxxvii–lxxviii; possible, 114, 137
Experiment, xl, 95; chemical, 24; Darwin’s nonsense-—, 291, 452; imaginary, 19; mathematical, 24; physical,
19; through diagrams, xxxvi, lxxi, 24,
290, 352
Experimentation: analogous with reasoning, 17, 19, 24; outward, 19; with things
and their diagrams, 352
Explanation, 156; causal, xxxix; chance
as part of, 119; function of hypothesis,
87, 119; of laws, 21; logical, 236; materi-

alistic, 236; mechanical, 179; not needed
for certain facts, 87, 90, 101; of a process, 236; verbal, 243. See also Hypothesis; Method; Theory
Expression: poetical or rhetorical, 75;
according to S. S. Curry, lxxxviii, 355,
469
Externality: direct presentation of, 353; of
feelings, 148; knowledge of, 78; perception of, 78, 80
Fact, 86; abstract elements of, 390; hard
to discern when evident, 156–57; individual, 113; of observation, lxxxiv, 346;
vs. theory, 352; ultimate, xxxvi, 81, 87,
156, 380 (see also Ultimates)
Factor, 227–28; erasing of, 67; order of,
67; repetition of, 67; vanishing, 75, 76
Factorial, 131, 224, 227, 424
Faith: creed, 240–41; of scientiﬁc man,
346
Fales, Robert Alden, lxxviii, lxxixn98,
671
Fallibilism, xxxii, liv, 366, 389, 415;
contrite, xcvii; in philosophy, lxxxv; vs.
skepticism, xxxiin12
Fallibility: of knowledge, 78
Falsity: represented by number, 77; value
in algebra of the copula, 210; value in
Boolian algebra, 64–66, 71, 73, 75–77.
See also Scale
“Familiar Letters about the Art of Reasoning” (sel. 1), xxix, 535–37; purpose of
this text, xxix
Faraday, Michael, 261, 279, 442, 448, 639
Farquhar, Henry, 426
Fasl Ullah, 325, 331–33, 463, 657
Fatigue: law of, 129, 153, 390; in nerve or
muscle, 177; phenomenon of, 129; in
protoplasm, 158, 174
Fatmah, 461–62, 655
Fay, Amy, 458
Fay, James Harrison, liv, lv, 628
Fear: reason for punishment, 341
Fechner, Gustav Theodor, 165, 402
Feeling, liv, xcv, 43, 569; access and
remission of, 104; art of aright —, 356;
of atoms, 408; of bigness, 148, 396;
chaos of unrelated —s, 387; communities of, lxxxiii; comparison between,
104; compound, 103n2; continuity of,
lxxxiv; continuum of, 153, 154, 396,
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Feeling (continued)
398; diagram of, 569; disturbance of,
104, 105; evolutionary history of, 127,
147; excitability of, 104; explained by
chance, 125; extension of, 398; ﬁrst
category of mental phenomena, xxxvii,
95–96, 103, 109; in gas, 81; of general
idea, lxxxiii, 149; generalization of,
182, 397, 408, 409; germ of generalizing
tendency, 110; identity of, 97; immediate, 138, 146, 154, 353, 396; individual
state of, 146–47; inﬁnitesimal, lxxxix;
instantaneous, 396; intensiﬁcation of,
xc, 180; intensive continuity of, 147;
living, xc, 149, 150, 151, 154; materialist view of, 123; men of, 38; metaphysical nature of, 380; neighboring,
97, 104, 408; of nerve-cells, 398, 408;
perfectly simple, 103; priman, 400;
property of protoplasm, lxxx, xc, 87,
147–48, 164, 175, 179–80, 398, 400,
408; pure, 96; reduced state of consciousness, 96, 103; in relation to matter, 15; secondary, 156; sinking in habit,
22; spatial extension of, 147–48, 396; of
spread-out consciousness, 138; subject
of inhesion, 148; Tetens’s Gefühl, 385;
total states of, 353; transitioning, 96,
104, 146; unity of, 380; unpersonalized,
110, 398; vague, 149, 182, 397;
varieties of, 147; welding together of,
xxx, lxxxiii, lxxxix, 13, 149, 409. See
also Impression; Perception; Quality of
feeling; Sensation; Spreading
Felton, Cornelius Conway, 299, 455
Ferdinand II, 289, 452
Fermat, Pierre de, lxi, lxvi, 261, 269, 444;
Fermatian inference, lxxv, 130–32, 140,
145, 390, 591–92; his last theorem, 444
Ferrel, William, xlv, xlvn34
Fichte, Johann Gottlieb, 262
Ficino, Marsilio, 278
Fiction: mathematical, 93
Fielding, Henry, 262, 279, 448
Figure: vs. number, 64
Filioque, 241, 430–31
Fine, Henry Burchard, 491
Finite: deﬁned by syllogism of transposed quantity, 133; vs. inﬁnite, 139,
140, 238; name, 86. See also Distance
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First (Firstness), 17, 21, 109, 110; independence of, 86, 87, 109; priman in protoplasm, 399–400. See also Feeling
First principles, lii, 23, 41, 243, 272. See
also Principle
Fisch, Max H., xxvn1, xxxv, xlviii,
xlviiin38,
lxiii,
lxxin86,
lxxxi,
lxxxin102, 374, 377, 400, 468, 528,
528n3, 530
Fiske, John, lxiv
“The Fixation of Belief,” 410
Flaubert, Gustave, 278
Fluidity, 403, 404
Force, xxxix, lxxn85, 19, 100, 110; attraction and repulsion, 78, 112, 165, 167,
178, 404; brute, 199; ﬁnite vs. inﬁnite,
404; friction, 407; gentle, xxxi, 15, 16,
19, 22, 153, 365; of gravity, xlv, 352;
law of, 105, 146; molecular, 18, 22, 404;
natural history of, 17; non-conservative,
97, 105, 407; its ordinary experience, 78;
parallelogram of, 95, 105; physical, 105,
192; polar, 175, 179; public, 464; reactive, 400; system of, 168n5, 432; Van der
Waals, 399, 405; vis a tergo, 195. See
also Compulsion; Power
Form: eternal, 155, 465
Formalism: of algebraic proofs, 65
Formula: algebraic, 64, 71, 74, 447; as
diagram, 24; factorial, 131–32, 224,
227, 424; as image or construction, 447;
vs. law, 154; of mental uniformity, 127;
of n-point separations, 223–24; with
one to ﬁve copulas, 217–21, 421, 422–
23; scriptibility of, 208, 419–20
Forum, xxvi
Foscolo, Ugo, 278
Foucault, Léon, 354, 468
Fouillée, Alfred Jules Emile, 42, 373
Foundation: philosophical, 23
Franklin, Benjamin, 262, 267
Franklin, Fabian, 370
Fraser, Alexander Campbell, 38, 371;
Locke, xl, lxv, 38–41, 371–72, 544
Frederick II, 262, 268, 279, 639
Freedom: breath of the spirit of love,
195; omitted in Hegelianism, 195; of
will, liii, 112, 387, 388
Free Religious Association, xxxiii
Free thinking, 193; surrender of, 34, 370;
tribunal of, 34
Free will, 112, 113
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French Revolution, 188; example of tysciousness accompanying regularity, xc,
chastic evolution, 199
182; personality as, lxxxiv, 154, 155;
physical relations of, 181–82
Frequency: ratio of, 21
Fresnel, Augustin, lxvi, 262, 268, 639
Generality, lxix, 179; in feelings, 182, 353;
gained by feelings ﬂowing together,
Frisch, Christian, 452
153–54, 408, 409; gained by ideas
Froissart, Jean, lxvn75, 262, 639
spreading, lxxxii, 126, 136, 397; its tenFuller, Sarah Margaret, 46, 377, 392
dency to spread and perfect itself, 182.
Functions: theory of, 91, 93
See also Conception
Funk & Wagnalls, xxvii, 508
Generalization, lxxiv, lxxv, lxxxix, xc, 15,
Fusion, 162, 163
179, 196; action of habit, 182; awareFuture, xxxii, 80; and causation, 15–16;
ness of, 569; brummagem, 187n1; false,
essential element of personality, 155;
186; of feeling, 182, 397, 408, 409; of
inﬁnite, lxxv, 134, 151, 386, 387; inﬁideas, lxxviii, lxxxii, 127–28, 129, 149,
nitely distant, 110; mediate conscious365, 397; and likeness of sensations,
ness of, 79; vs. past, 128, 146; vs.
353; in mathematics, 91, 106, 107;
present, 149; suggested by the past, 150
probable statement open to possible correction, 432; tendency to, xxxix, 97,
Gabriel, Angel, 72
104, 124, 387
Galen, 262
Galilei, Galileo, lxi, 100, 262, 384, 418; il General Theological Seminary (New
York), lxxxvii
lume naturale, xl, 94, 99, 383, 384, 439
Genghis Khan, 263, 268, 639
Galois, Évariste, 268
Galton, Francis, xl, lxv, 38, 279, 371, 448, Genius, xl, 38, 185, 415; aberrations of,
lxvi–lxvii, 283, 449; criticism of Lom467
broso’s view of it as mental disease,
Game: million players example, 102, 385
lxvi–lxvii, 277–83; divination of, 196;
Garibaldi, Giuseppe, 262, 639
originality of, 69. See also Great men
Garrick, David, 262, 279, 442, 639
Garrison, Wendell Phillips, xxxiv, l, lii, Geodesy: Peirce’s contribution to, xxviii
lvii, lxi, lxv, lxviii, lxxxvii, 429, 432, Geognosy: in classiﬁcation of sciences,
275, 448
433, 445, 529, 530, 626, 628, 629, 630,
644, 647, 649, 654, 675; employing Geography: in classiﬁcation of sciences,
275, 448; in plan for dictionary, 295
Peirce as reviewer for the Nation, xxvi,
527
Geology: biological, 294; in classiﬁcation
Garrison, William Lloyd, lxv, lxvn75,
of sciences, 275, 448; in plan for dic262, 442, 639
tionary, 295
Gas, lxxxii; condensation of, 171–72; ex- Geometry: analytical, xliv, 57–62; axioms
planation of its properties, 100, 167;
of, 24, 31, 88, 108, 109, 271, 432 (see
having feeling, 81; kinetical theory of,
also Axiom, exploded); branch of me169, 190, 204, 399, 412; law of expanchanics, 95, 383; elementary, lxvii, 271,
sion of, 406; motion of particles in, 118;
273; elliptic, 29, 93, 273, 366, 382, 425;
viscosity of, 16, 97, 100, 105, 167
Euclidean vs. non-Euclidean, xxxii, 25–
Gauss, Carl Friedrich, lxvi, 262, 268, 282,
29, 93, 108, 271–73; geometrical pro366, 379, 382, 388, 419, 424, 444, 447,
gression, 51, 52; hyperbolic, xxxii, 28,
449, 495, 546, 639
93–94, 273, 366, 382, 425; illustrative
Gell, William, 456, 459
ﬁgures, 25, 26, 28, 29, 57, 58, 62, 90,
91, 92, 94, 106; imaginaries in, 91;
General idea, lxxxiii, 149, 150–52, 194;
modern, 18, 34; natural, 27; non-Euclidanalogous to a person, xc, 182, 185;
ean, xxxi, xxxii, xxxvii, lxvii, lxviii, 18,
coalescence of feelings, lxxxix, 408,
271–74, 424–25, 446–47, 644–45; para409; connection between ideas, 154;
bolic, xxxii, 27, 366, 382, 425; plane,
consciousness of, 182; or emotion, 593;
26; of points, 232; postulates of, 88, 89;
its insistency, 397; living reality, lxxxiv,
projective, 89–90, 92–93, 106, 273; its
xc, 154, 155, 408; modiﬁcation of con-
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Geometry (continued)
study to begin with theory of perspectives, 273; suggesting philosophical certainty, 109; teaching of, lxviiin78;
textbook, xliii, xliv; two kinds of nonEuclidean —, 26. See also Curve; Line;
Plane; Point; Ray
Georges. See Deligiannes, Georges
German: language, 1; taste, 35
Giallopoulos, 299–300, 333
Gialópoulo, Demetrio, 455
Gibbens, Mary Sherwin, 373
Gibberish, 137
Gibbon, Edward, 277, 416
Gibbs, Oliver Wolcott, lxi, 649
Gilbert, William, lxi, 262, 268, 279, 442,
639
Gilbert, William Schwenck: The ‘Bab’
Ballads, 456
Gilder, Richard Watson, lxxii, lxxiii, 656,
657
Ginn and Company, xlii, 548
Girel, Mathias, ln42
Gladstone, William Ewart, 262, 639
Glassy essence, lxxxviiin109, 165, 400–
401
Gluck, Christoph Willibald, 262
God, 347–48, 411; allegiance to, 240; Christ
as living —, 241; delighting in evil, 410;
development of, xxxvi, 22; father governing universe, 126, 389; johannine
conception of, 184–85; as love, xci,
347–48; monistic view of, xxxiii; Most
High, 196; necessitarian conception of,
lxxix–lxxx, lxxxv; paternal love, lxxx;
personal, lxxxiv, 156; personal creator,
155; purposes of, lxxviii; Slanderer of,
184, 410; Supreme Love, 410
Gödel, Kurt Friedrich, xliiin30
Godfrey de Bouillon, 268, 444, 643
Godkin, Edwin Lawrence, 429, 529,
530n4, 626
Goethe, Johann Wolfgang von, 262, 278,
279, 369, 639
Golden Rule, xci, 185
Goldsmith, Oliver, 277
Goodness: agathos, 410
Good Samaritan: parable of, 97, 383
Good sense, 22, 282
Gordon, Charles George, 262, 442, 639
Gore, J. Howard, 492
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Gospel, 191; of Christ, 189, 410; of enlightenment, 418; of Greed, 189, xcii,
410; of greed vs. of Christ, xcii; of John,
xci, xcii, 184, 185, 198, 410; of Mark,
198; of relaxation, 433; of work, 244,
433. See also Biblical references
Gould, Benjamin Apthorp, 46, 376, 488
Gradgrind, 188, 411
Graduate Philosophical Club of Harvard,
389
Graham, James Robert George, 280
Graham, Robert H., 491
Graph. See Diagram
Grassmann, Robert, lxvn76, 379
Gravitation, 18, 22, 110, 161, 399
Gravity, 78, 352; absolute force of, xlv; expressed in logarithmic seconds, xxviii–
xxix; at Ithaca, xxviii; relative vs. absolute, lxii; value of g, lxii
Gravity research, xli, xlv–xlvi, li–lii, lxii,
lxiii
Gray, Thomas, 277
Great men, xl, 38; biography of, lx, lxv–
lxvi, lxxi, 259 caption; in Comte’s
calendar, 267–70, 444–45; facing improvidence, 269–70; heights of, 277–
79; three hundred, lxv, 38, 258–66,
441–43, 448, 637. See also Genius
“Great Men of History” (sel. 43), lxvi,
637–42; opening page, 259 illus.
Greed, 411; economical factor, xcii, 186,
187; evolutionary agent, xcii–xciii, 186;
law of, xciii
Greed-god, 186
Greed-philosophy, 188, 191
Green, Thomas Hill, 41, 372
Greene, Dascom, lxi, 493, 630
Greenough, Henry, 376
Greenough, Horatio, 376
Greenough, Louisa, 46, 376
Greenough, Louisa Ingersoll Gore, 376
Gregory the Great, St., 199, 262, 416
Grimm, Jacob, 262, 279, 639
Grimshaw, Robert, lxxx
Grotius, Hugo, 262
Growth: coming from love, xcii, 185; by
exercise, xciii, 192, 193–94; explained by
chance, 125; of habit, 387; irreversible,
xxxix, liii, liiin44, 244, 432, 433 (see also
Reversibility); of laws, xl, 21; main scientiﬁc fact, 122; of mind, xxxix, xl,
lxxxix, 104; not mechanically explica-
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Growth (continued)
ble, 101–2, 243–44; of personality, 155;
primordial element of the universe, liii,
155; in protoplasm, 81, 158, 174–75;
tendency to, 101
Grüninger, 1n1, 363
“A Guess at the Riddle,” xxxii, xxxv,
xxxvi, xxxvii, xlviii, 594
Guessing instinct, 100
Gunter, Edmund, 48, 51, 378
Gustavus Adolphus, 262
Gutenberg, Johannes, 268, 444
Gypsy. See Language, Romany
Habit, 22; bond between ideas, 150;
breaking up of, xc, 103, 180, 180n8,
193, 408; as category, xcv; and chance,
xliv; departures from, 196; formation
of, lxxx, lxxxix, 105, 124, 129, 152,
153; general behaviour leading to stimulus removal, 180; and general conception, xxxvii, 97, 104; inveterate, 106;
Lamarckian evolution by, xciii–xciv,
192–93; law of, lxxxix, 105, 129, 178,
387, 408; major premise as, 237; mechanical law as, xc, 181–82; as mental
commissure, 193; mere inertia, 192;
molecular explanation of, lxxxix, 178–
79; primary property of mind and matter, 182; its puzzle, 407; specialization
of the law of mind, 151; tendency to,
xxxix, 110, 179, 181, 182, 387; transformation of, 415; wearing out of, 129
Habit-taking, 97, 104, 182, 282, 387; and
Lamarckianism, 192–93; and nerve
matter, lxxx, 81, 163; in protoplasm,
lxxx, lxxxix, 158, 164, 175, 177–79,
181, 400; as third, 110
Hacking, Ian, xcv, xcvn119
Haeckel, Ernst Heinrich, 382, 386
Hall, Asaph, 280
Hall, G. Stanley, xxxv, ln41, lxvi, 413,
539
Haller, Albrecht von, 262
Halley, Edmund, 269
Halsted, George Bruce, lix, lxvii, lxviii,
lxviiin77, lxix, lxx, 271, 445, 492, 645;
his translation of Lobachevsky, 273–74,
445–46, 447, 644
Hamilton, William, 32, 80, 191, 353, 368,
380, 388, 639
Hamilton, William Rowan, 262, 269, 445

Hamiltonianism, 42
Hampden, John, 262
Händel, Georg Friedrich, 262, 442
Hannibal, 262
Harmony: celestial and living, 154; teleological, lxxxiv
Haroun-al-Raschid, lxvn76, 267, 444, 643
Harper, William Rainey, lxxixn100, lxxx,
lxxxii
Harrison, Frederic, lxv, lxxi, 267, 444,
638, 643
Hartley, David, 84, 98
Hartmann, Eduard von, 235, 428
Harvard Graduate Philosophical Club,
lxxv, lxxxi
Harvey, William, lxi, 262, 279, 639
Haskell, Daniel C., 528, 528n3, 530
Hastings, Oliver, 44, 374, 639
Hastings, Warren, 262, 279
Hate, 410; Devil, 410; and love, 184
Hatred, 184–85, 411; odium theologicum,
240
Hausdorff, Felix, 391
Haüy, René Just, 277
Hawthorne, Nathaniel, 262, 279, 639
Haydn, Joseph, 262, 639
Haydon, Thomas, 671
Head, Barclay Vincent, 467
Heat: explanation of, 100; mechanical
theory of, 165, 167, 204, 268, 384–85
Hedge, Frederic Henry, 135, 392
Hedge, Levi, 46, 376
Hegel, Georg Wilhelm Friedrich, lv, 42,
124, 195, 262, 389; his error regarding
logic, 200; glimmer of truth in, 109;
“plagiarized” by Abbot, 245, 246, 435,
437, 438
Hegeler, Edward Carl, xxix, xxxiii,
xxxiiin13, xxxiv, xxxvii, xlii, xciv, 368,
369, 370, 401, 525
Hegelianism: form of anancasticism, 195,
415; pasteboard of a philosophy, 195
Heidelberg, 35
Heine, Heinrich, 277
Heis, Eduard, 452
Heller, August, 384
Helmholtz, Hermann Ludwig Ferdinand
von, xxxix, 93, 190, 235, 262, 278, 279,
382, 412, 428, 459, 623, 639
Helvetius, Claude Adrien, 185
Henderson, Harold, xxxiiin13, xxxiiin14
Henri IV, 262

Index
Henry V, 262, 638, 639, 640
Henshaw, Henry Wetherbee, xxviin5
Herapath, John, 190, 412
Herbart, Johann Friedrich, 95, 383, 392
Here-and-now-ness, 148, 397
Heredity, xl, 244; a gentle force, 22; absolute, 129; factor of evolution, xciii, 102,
192; hereditary criminality, 344; manifesting habit, 193; as second in biology,
110; transmission of acquired characters, 243
Herodotus, 262, 442
Herron, Timothy, 396
Herschel, John Frederick William, 190,
248, 439
Herschel, William, lxvi, 262, 268, 639
Heterogeneity: arbitrary, 101
Heuzey, Léon, 456
Hilbert, David, xliii, xliiin30
Hill, Aaron, Jr., 374
Hill, Abraham, 374
“Hints toward the Invention of a ScaleTable” (sel. 14), 547–49
Hipparchus, 250, 262, 442
Hippocrates, 262, 442
Historiometry, lxvn74
History, 193; in classiﬁcation of sciences,
275; general, 295; of ideas, 17, 21,
202–3; of mathematics, xxxviii, 36; of
mind, xxxviii, 36, 197, 412; modes of
evolution in, 197–205, 202–3, 417–18;
natural, 17, 21, 365, 448; of thought,
412, 415, 417–18
History of science, lx–lxi, 17; its progress
despite human improvidence, 269–70
Hobbes, Thomas, xxxvin17, 84, 98, 268
Höffding, Harald, 42, 373, 428
Hoffmann, Ernst Theodor Wilhelm, 281
Hoffmeyer, Jesper, 400
Hogarth, William, 277
Holbein, Hans, 262
Holmes, Oliver Wendell, 376
Holt, Henry, 392
Home, Everard, 280
Homer, 262, 268, 305, 442, 444, 463
Homogeneity, 101
Hope: forlorn, 23, 383
Horace, 262, 277, 279, 639
Hoskins, Leander Miller, 432, 433, 492,
493, 629
Houser, Nathan, xcvii, 440
Howard, John, 262, 279, 639
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Hubble, Edwin P., 425
Huber, François, 262, 442, 639
Hugo, Victor, 262, 639
Hultsch, Friedrich Otto, 349, 466, 467
Humboldt, Alexander von, 263, 279, 639
Hume, David, 263, 365
Hunter, John, 263, 268, 277, 278, 279,
639
Huntington, Charles Phelps, 375
Huntington, Edward Stanton (Ned), 44,
375
Huntington, Harriette Mills, 375
Huntington, Helen Sophia Mills (Aunt
Helen), 44, 375
Husni Pasha, lxxii, 299, 307, 308, 312,
313, 314, 326, 456, 657; letter from
Karolos Kalerges, 339–40
Huss, John, 263, 268, 639
Huxley, Thomas Henry, 242, 431
Huygens, Christiaan, lxi, 100, 263, 384
Hwang, Philip H., 387
Hydrodynamics, xlvi, lii, 404, 407
Hylopathy, 105
Hypotenuse: Pythagorean, 546–47
Hypothesis, xxxvii, 17; ampliative inference, 113, 439; its explanatory role,
87–88, 119, 244; ﬁnding the right one,
95, 100–101; of individual fact, 113;
Kepler’s vicarious, 290; scientiﬁc, 233;
simpler, 383; Turkish governor example, 455. See also Baroco; Explanation
Hypothetical proposition, 72; ordinary vs.
one stating actual state of things, 253
Hypothetic inference: form of suggestion,
235; induction from qualities, 151; mugwump and minister examples, 151–52,
397–98; third class of inference, 151–52;
unconscious, 428; unity of reactions in a
general idea, lxxxiii, 152, 398
Ibsen, Henrik, 277
Icon: diagram as, xxxvi, 24
Idea(s): accidental foundation of philosophical systems, 84, 98; affection of,
lxxiv, lxxxii, lxxxiii, 148–50, 155, 397;
association of, 16, 127–28, 150, 151,
238; attraction for, 196; auricular, 24;
brightened by surprises, 193; continuity
of, 137–38, 150–51, 155; their continuous affectibility, lxxiv, lxxxiii, 126;
development of, 194, 203, 415; diagrammatic, 404; embodied, 155; factor
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Idea(s) (continued)
of their evolution, 103; ﬂowing in time,
xxxii, 80, 128; of a general description,
569; generalization of, lxxiv, lxxxii,
127–28, 129, 149, 365, 397; good in itself, 415; habitual, 398; individuality of,
136; insistency of, 149, 153, 397; living,
154; love of, 185; natural, xxxi, xxxii,
xxxvii, 25–26, 95; not discrete units,
lxxiv,
127;
patentable,
51–52;
practicable, 194; resembling, 86, 127,
149, 153, 154; rubbish or not, 24; selfreproducing, 104; spreading of, lxxiv,
lxxviii, lxxxii, lxxxiii, 126, 129, 136,
149, 150–51, 153, 392, 397; as states of
consciousness, lxxxii; sublimity of,
203; their three elements, 148, 149, 397;
vicarious, 137. See also Connection;
Coordination; General idea; History;
Welding
Idealism, xlii, xc, 18, 105, 232, 364, 408;
Kant’s refutation of, xxxii–xxxiii, 80,
380; on knowledge of external existence, 78; vs. materialism, 43, 236; objective, xxxix, xl, xciv, 106, 157, 364,
391; Schelling-fashioned, 135, 391; and
science, 234; tychistic, 180
Identity: copula of, 30–31, 367; of feeling,
97; personal, lxxxiv; principle of, 215,
217, 423; proposition of, 31, 367; sign
of, 543
Ignatius of Loyola, 263
Ignorance: beginning of philosophical
inquiry, 243; and belief in truth, 118–
19; chance based on, 120, 125; excusable, 88; as vera causa, 87
Ignoratio elenchi, 238, 429
“Illustrations of the Logic of Science,”
xxxiv
Image: aural vs. visual, 19, 24; formula as,
447; mental, 64. See also Diagram;
Picture
Imaginaries, 17, 364
Imaginary quantities, 382; their utility,
90–92. See also Distance; Real
Imagination: docile, lxxi; ﬁrst element of
high reasoning, 290; muscular, 19;
poetic vs. docile, 290; of time, 80
Immediacy: immediate affection of states
of feeling, 147; immediate community of
feeling, 148; immediate consciousness,
81, 137, 138, 150; immediate conscious-

ness of time, 79, 80; immediate feeling,
138, 146, 154, 353, 396; immediate inference, 237; immediate knowledge,
xxxii, 78, 80; immediate perception,
xxxii, 78, 79, 138, 156, 353; immediate
self-consciousness, 155, 156; immediate
sensation, 148; immediate sense-impression, 353; immediately present, 95, 103,
137, 149, 397; immediateness, 353; vs.
irresistibleness, 353
“Immortality in the Light of Synechism,”
lxxxii
Impenetrability: absolute, 167, 404; of
atom or molecule, 169
Implication: material vs. strict, 252–53,
440
Impression: basis for listing great men,
278n1; immediate, 397; sense-, 353
Inclusion, 367; copula of, xlvii, 30–31;
proposition of, 31
Incomprehensibility. See Unintelligibility
Inconceivability, 242, 389; of certain explanations, liv; of chance, 119, 121; as
stage of thought, 119. See also
Unintelligibility
Independence: of feeling, 96; and ﬁrstness, 86, 87, 109
The Independent, lxxviii, 670, 671
Indeterminacy, 179; not subject to
explanation, 87, 90, 101
Indeterminism, xcv
The Index, xxxiii
Index: subjacent, 55, 56
Individual: vs. community, 196, 203, 415;
of endlessly inﬁnite collection, 142–43;
experience of, lxxvii; inﬂuence of
greater persons on, 183; latent, 116;
physical world as, 179; temporal, 130.
See also Consciousness; Fact
Individualism, 34, 151, 153, 191; vs.
agapasticism, 203–5; of early Christianity, 418; mechanical, xcii, 189
Individuality, xcii, 189; of ideas, 136; pettiness of, 418
Induction, xxxvii, liv, lxx, 17, 95, 439;
ampliative inference, 113–14, 115–16;
criticism of Lombroso’s, 277–83; force
of, 116; good example of, 279, 285; as
habit-setting, 151, 398; impugned by
stoicism, 112; inductive thought, 201n4;
mathematical, lxxv, 140, 390, 591–92;
Mendeleyev’s, 285; Mill’s theory of, 32;

Index
Induction (continued)
from ordinary experience, 78; from
qualities (hypothetic inference as), 151;
unity of sensations under one general
idea, lxxxiii, 152. See also Bocardo;
Sampling; Validity
Inertia, 18, 99, 167; habit as, 192
Inexplicability, 389; absolute, 156; criticism of, 87–88, 101, 105, 122–23. See
also Unintelligibility
Inference, lxxxiii, 31; ampliative, 113,
439; complete, 72; conscious vs. unconscious, l, 235–39; continuous ﬂow of,
138; deductive, 439; experiential and
provisional, 114, 115; Fermatian, 130–
32, 140, 145, 390; hypothetic, 151–52,
428; illogical, 71–72; immediate, l, 237;
inductive, 32; mediate, 237; necessary,
71, 152, 200; from particulars to particulars, 30; perceptual, 428; probable,
113, 152, 200, 439, 468; Ricardian, 21,
365; from sampling, 113–14, 115, 116;
suggestion as, 237; three classes of,
151; validity of, 71–72, 113. See also
Deduction; Hypothesis; Hypothetic inference; Induction; Modus ponens;
Reasoning
Inﬁnite, xxxix; continuously, 390–91;
endless(ly), 140, 142, 394; vs. ﬁnite, 139,
140, 238; in geometry, 27, 28; innumerable, 140, 390, 394; mathematical, 17,
364; name, 86; passing through, 29. See
also Distance; Magnitude; Multitude
Inﬁnitesimal, 395–96; difﬁculty of its
conception, 139, 393; inﬁnitieth, 145;
instant, 146; intervals of time as, lxxxii,
137–38, 396; moment, lxxxiii, 154–55;
Peirce’s preference for, 145, 396; supposed by continuity, lxxxiii, 145, 147,
149
Inﬁnity, lxxv; Newcomb on, lxix; passing
through, 92–93, 106–7; as a point, 93;
saltus at, 93
Inﬂexion: in plane curves, 91, 382
Inﬂuence: agapic, 205; anancastic, 199–
200, 415; of approximate regularity on
events, 120; of desire, 14; of dynamical
laws, 94, 95; of eternal forms, 155, 465;
of experience, 242; of feelings of neighboring atoms or nerve cells, 408, 409; of
ﬁnal causes, 111; of greater persons
upon individuals, 183; of ideas on one
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another, 153, 154; of inborn conceptions, 109; of laws of mechanics, xl,
100, 111, 120; of laws of mental action,
95; of modes of evolution, 197; of past
on present, 15; spiritual, 157; through
association, 15, 123; through suggestions of the past, 150
Inhesion: feeling as subject of, 148
Inhibitibility, 13
Inhibition, xxx, 13, 14, 16
Inquiry, 233; blocking its road, liv, 123,
125, 389; ethics of, lxxxiv, 345–46, 465;
method of, liii, 243; realist vs.
conceptualist view of, 352; silencing it,
87, 389
Insanity: Lombroso’s notion of genius,
277, 279, 280–83
Insertion: of additive terms, 67;
algebraical principle of, xlvii, 210–11,
213, 215, 421
Insight, 156
Insistency: curve of, 149, 150; of idea,
149, 153, 397; law of, 149
Instant, 154; continuously inﬁnite series
of, 134, 138; feeling at a present —,
396; ﬁnite gaps in series of, 134; vs. moment, lxxxiii, 146; point of time, 138;
properties of, lxxv, 130, 134, 390; reality of, 390; temporal individual, 130.
See also Duration; Moment
Instinct: origin of scientiﬁc ideas, lxxxiv,
242, 346; reasoning appealing to, 439.
See also il lume naturale under Galilei,
Galileo
Institutions: factor of their evolution, 103
Insurance, 139
Integral power, 140–41
Intelligence: and brain disease, 282; individual, 203; in nature, 244; serving
greed, xcii, 186, 411. See also “intellectual” under Power
Intelligibility, liii, 232; vs. conceivability,
119; of process of nature, 23, 244, 383;
of universe, 19
Intercommunication: between two minds,
156; second branch of sociology, 448.
See also Communication
Interest: incitement to attention, 13–14,
364, 408
International Journal of Ethics, lv, lvn52,
lvi, lvii, 245, 433, 434, 627
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Interpolation: in logarithmic computation, 53–54
Interpretation: rule of, 73, 561
Intersection: of circles, 92; of lines, 59,
60, 61, 62; of rays, 106
Introspection, 148
Intuition: of ﬁrst principles, 23
Invention, 204–5; patentable, 48, 52–54;
rule for, 52
Irenica, 190, 412
Irish Famine, 46
Irregularity: and conscious state, 81; of
events, 111, 120; explainability of, 122–
23; of laws of nature, 117–18; source of
large numbers, 391
Irresistibleness, 353
Irreversibility: of physical and psychical
processes, lxxxii. See also Growth; Process; Reversibility; Time
Isaiah, 198, 263, 415, 442
Jack-knife, 163, 177
Jackson, Charles Thomas, 204, 205, 419
Jacobi, Karl Gustav, 263, 639
Jacoby, Harold, lix
Jacquard, Joseph, 263
James, Alice, l
James, Henry, Jr., l, 624
James, Henry, Sr., xci, 411, 427; Substance and Shadow, 185
James, William, xxxii, xxxvi, xxxviin18,
xlviin35, xlix–li, lxx, lxxxi, lxxxin102,
lxxxii, xcvi, 148, 178, 373, 376, 392,
396, 397, 398, 403, 407; his involvement in the Royce–Abbot affair, lvi–lvii
passim, 434–38 passim, 628; review of
his Principles of Psychology, xlix–li,
ln41, ln42, 231–39, 427–29, 624–26
James I, 289, 452
Janus: temple of, 193, 414
Jeanne d’Arc, 261, 279, 639
Jenghiz Khan. See Genghis Khan
Jenner, Edward, 263, 268, 639
Jennison, Mary, 375
Jennison, Timothy Lindall, 375; Dr.
Jennison’s school, 46, 375–76
Jensen, William B., 450
Jesus Christ, lxvi, 189, 198, 240, 241,
263, 268, 347, 410, 639
Jevons, William Stanley, xxxviiin21, 30,
367, 379, 543; Pure Logic, and Other

Minor Works, xxxviii, 30–32, 367–68,
543
Johanson, Arnold, 396
John, St., xci, xcii, 185, 415; ontological
gospeller vs. scribe of Apocalypse, 184,
198, 410
John of Salisbury, 268, 416
Johns Hopkins University, xxvii, xxxi,
xxxiv, xliv, xlvi, lxv, lxxxii, 594, 637;
Peirce’s dismissal from, xxv, xxvi
Johnson, Henry C., Jr., lxxviin96,
lxxxviin108
Johnson, Samuel, 263, 278, 639
Jones, William, 263, 639
Joule, James Prescott, 159, 165, 399, 402
Journal of Speculative Philosophy, lxxxiv,
xc, 136, 182, 392
Judgment: afﬁrmative or negative, 86; vs.
perceptual conclusion, 235; recognizing
ideas bound in fact, 86; of the Sensible
Heart, 189; sober and sound, 153;
virtual, 236
Julian, 263, 268, 444, 638, 639, 640
Julius Caesar, 268, 279
Kalerges: Karolos’s last name, 304. See
also Karolos Kalerges
Kallergis, Dimitrios, 458; Kalergis,
Demitrius, lxxiin88
Kamensky, George, 649
Kant, Immanuel, 17, 85, 203, 263, 279,
353, 369, 381, 395, 639; his categories,
17, 85; on continuity, 143, 144, 394; and
Kantism, 380; his nominalism, 352; his
refutation of idealism, xxxii–xxxiii, 80,
380; his system, 168n5; Critique of
Pure Reason, 80, 353, 380, 394
Kanticity: property of continuum, 144,
394, 395
Kapteyn, Jacobus Cornelius, 425
Karl. See Karolos Kalerges
Karolos Kalerges, lxxii, lxxiin88, 316
caption, 655; his arrival in Bolos, 297,
299, 455; his brotherhood vow, 303–4;
circumstances of his birth, 296–97; conversation with Fatmah, 461–62; conversation with Roshana, 324–27; departure
from Salonike, 333–34, 462; dressed like
a klepht, 315, 323, 331, 335; encounter
with Fasl Ullah, 331–33; encounter with
Husni Pasha, 299, 308; encounter with
klephts, 311–12, 458; encounter with

Index
Karolos Kalerges (continued)
Thodores, 302–4, 313–15; at the house
of Kyrgiakoulakas, 312–15; at the house
of Panteles Maurokordato, 322; Husni
Pasha’s carriage, 309, 459; in Larissa,
304–8; letter to Husni Pasha, 339–40,
657; looking for a house in Prague,
334–35; marrying Roshana in a train,
336–37; at the monastery of St.
Dionysius, 319; on Mount Olympus,
320–22; his mystical experience, 321;
origin of his name, 458; his purchase of
a carpet, 306–7, 458–59; his purchase of
a horse, 307, 308; raid against Turks,
315, 317; reunited with Roshana in
Vienna, 334; Roshana’s ﬁrst abduction,
317–19, 461; Roshana’s second abduction, 335–36; speaking Romany, 325; his
stay at Giallopoulos’s house, 299–302,
455; talk with Roshana on matrimonial
differences, 337–38; talk with Thodores
on usage differences, 327–29; travel to
Salonike via Letochoro, 329–31
Keats, John, 263, 639
Keely, John Ernst Worrell: his motor, 195,
414
Keeton, Morris T., 403
Kellogg, D. O., 429
Kelly, E. Robert. See Clay, E. R. (pseudonym)
Kelvin, Lord. See Thomson, William
Kemal, Mehmed Namik, 459
Kempe, Alfred Bray, 569
Kepler (or Keppler), Johannes, lxi, lxvi,
lxxi, 248–50, 263, 269, 270, 279, 346,
418, 439, 445, 453, 465, 639, 651–52;
biographical remarks about, 286–91;
quoted, 270n1; spelling of his name,
452. See also Mars
Keppel, Herbert G., 371
“Keppler” (sel. 49), lxx–lxxi, 651–52
Ketner, Kenneth L., 396, 400, 433, 528,
528n3, 530, 649
Kiernan, Thomas J., 660
Kinematics, 425
King, Clarence, 244, 385, 413, 433; his
theory of evolution, xciii, 102–3, 385
King, Peter, Lord, 372
Kirchheiss, (J. H.), 245, 436
Kirchhoff, Gustav Robert, 204, 418
Kirchmann, Julius Hermann von, 436
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Klein, Felix, lxxxi, 18, 274, 364, 366, 487,
644
Klephts, 458. See also Karolos Kalerges
Knowledge: complete survey of, 85, 99;
of external existence, 78; fallible,
xxxiin12, 78; immediate, 78, 80, 397; of
the past, 137
Knox, John, 263, 268, 442, 639
Kölliker, Rudolf Albert von, 191, 413
Köprülü (or Köprili), Numan, 280
Krause, Ernst Ludwig (Carus Sterne), 414
Kroman, Kristian Frederik, 373
Krönig, August Karl, 190, 412
Ktêma es aei, 33, 369
Kuklick, Bruce, lv, lvn54, lvin56
Kyrgiakoulakas, Michales, 311, 315, 317,
322, 329, 459; his son Lia, 313–14, 315
Laboratory: vs. church, lxxxiv
Lactantius, Lucius, 199, 416
Ladd-Franklin, Christine, xxxv, xlvi, xcvi–
xcvii, 366, 379, 386, 391
Laer, Peter van, 278
Laertes, 277, 278
La Farge, John, lxxvin95
Lagrange, Joseph Louis de, 263, 279, 639
Lalande, Joseph Jérôme Le Français de,
277, 278
Lamarck, Jean-Baptiste, xciiin116, 192,
413
Lamarckianism, xciii–xciv, 18, 22, 103;
vs. Darwinianism, 102; Spencer’s, 243
Lamartine, Alphonse de, 278
Lamb, Charles, 277
Lambert, Henry, 377
Lambert, Johann Heinrich, 379
Lanfranc, 263
Langley, Samuel P., 248, 386, 425, 439
Language: in classiﬁcation of sciences, 275;
German, 1; imperfection of ordinary, xxx,
69–70; its intolerable prolixity, 70;
modern Greek, 454, 455, 462; of quantity, 349; Romany, 325, 326, 462–63,
660, 665. See also Pronunciation
Laplace, Pierre Simon de, lxvi, 263, 268,
353, 388, 468
Latraverse, François, xxviin7
Lavater, Johann Kaspar, lxv, 263, 639
Lavoisier, Antoine Laurent de, 263, 279,
639
Law, xxxix, lxxxix, 17, 21, 100, 294; absolute, 15; approximate satisfaction of,
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Law (continued)
89, 97, 105; atomic emancipation from,
181; blind and inexorable, lxxiv, lxxx,
126, 389; breaking up of, 18; in classiﬁcation of sciences, 275; complete triumph of, 386; departures from, 117,
118, 119, 122, 180; of dynamics, xxxvii,
95, 100, 425; exact, 101; vs. general formula, 154; of greed, xciii; guessability
of, 100; immutable, 120, 123, 124; imperfect cogency of, 101; of love, xci,
xcii, xciii, xciv, xcvi, 194; mechanical,
lxiv; of mechanics, xxxi, xc, xcii, xciii,
15, 19, 89, 100, 101, 102, 112, 120, 121,
122, 155, 171, 180, 181–82, 192, 347,
354, 387, 404, 408; natural history of,
17; Peirce’s (ﬁfth icon), 214, 218, 422;
physical, 101, 106, 190; physical vs.
mental or psychical, lxxxiii, 43, 97, 105,
128–29, 153, 390; primitive, 87; psychical, lxxiv–lxxv, 105; psychological, 126;
vs. real facts, 89; requiring explanation,
liii–liv, 101; result of evolution, 101; vs.
science, lxxxiv; as second, 110; synthetizing, 400; universal, 123, 125
Lawlessness: absolute, 127, 390
Law of mind, xxx, xxxi, xxxix, lxxiv,
lxxxii–lxxxiv, lxxxix, xcv, 13, 24, 97,
104, 105, 126–29, 136, 165, 408, 409;
antedating existence of matter, 408;
general formula of, 126; vs. law of
physical force, xxxi, lxxiv, lxxxiii, 146,
390; one or three, 392; and personality,
182–83; physiological domain of, 192;
principle of accommodation, 180; principle of mental uniformization, 153; its
restatement, 153–54; transitiveness of,
lxxiv, 128; its uncertainty, 153
“The Law of Mind” (sel. 27), xxx, xxxvi,
lxxiii, lxxv, lxxvn93, lxxx, lxxxi, lxxxii–
lxxxiv, lxxxv, lxxxvii, lxxxviin107,
lxxxviii, lxxxix, lxxxixn110, xcii, 165,
165n1, 185, 186, 203, 526, 579–84, 594,
595
“The Law of Mind [Early Try]” (sel. 25),
lxxiv, lxxxiii, 580, 584–85
“The Law of Mind [Excursus on the Idea
of Time]” (sel. 26), lxxv, lxxxiii, 581,
585–86
Laws of nature, xxxvii; inexplicable, 101,
123; natural history of, 21, 101, 365;
according to Pearson, lxxxvii, 352;

primitive, 87; regular relationships between, 125; results of evolution, xxxix,
101; veriﬁcation of, 118
Leake, William Martin, 458, 459
Learning, 15, 152; mental growth by exercise, 194; scientiﬁc, 346; as transaction,
194
Least squares: method of, 117, 388
Le Clerc, Jean, 372
Lecoq de Boisbaudran, Paul-Emile, 451
Lee, Ann, 280, 281
Lee, Britannia, 462
Lee, Nathaniel, 280
Legendre, Adrien Marie, 272, 378, 446,
447
Lehmann-Haupt, Ferdinand Friedrich Carl,
467
Leibniz, Gottfried Wilhelm, lxi, 37, 263,
370, 379; ultra-Leibnitzian perception,
238
Leland, Charles Godfrey, 462, 463, 660
L’Enclos, Ninon de, 264, 443, 639
Lenzen, Victor F., xlin24, lxiii, lxiiin71,
lxiiin72
Leonardo da Vinci, 263, 279, 639
Leonidas, 263, 442
Lessing, Gotthold Ephraim, 1, 263, 279,
362–63, 639
“Lesson in Necessary Reasoning” (sel.
42), 630–34
Letter: in an ABC-separation, 222, 224,
226, 424; in algebra of the copula, 210,
212, 421; in Boolian algebra, 63, 64, 69,
71; signifying statements or propositions, 64, 71, 252; telltale row of, 224,
226, 227; x, y, z, 64, 71. See also Notation; Sign
Leverrier, Urbain Jean Joseph, 204, 418
Levy, Steven H., 396
Lexicography, 453; Peirce’s work in,
xxvii, xlii–xliii, 653. See also Century
Dictionary
L’Hôpital, Guillaume de, 370
Liard, Louis, 379
Liar paradox, 382
Libertarianism, 112, 388
Liddell and Scott, 392
Life, 155; character of universe, 122; or
pure spontaneity, 122. See also Afterlife
Light: explanation of, 100; motion of,
100. See also il lume naturale under
Galilei, Galileo

Index
“The Light of Logic,” xxxn10, xliii, 553
Likeness: chaotic origin of, 387; of two
sensations, 353. See also Resemblance;
Similarity
Limits: in continuum, 145; doctrine of,
139, 145, 396; of a series, 145
Lincoln, Abraham, 263, 279, 639
Line: color of boundary —, 145–46; continuous, 394, 395; at inﬁnity, 107;
length of, 117; not a continuum of
points, 394; number of points on, lxxv,
132–33; quantity with coincident points
at inﬁnity, 107; relationally compared
with points, 61; of sight, 94, 229–30,
273; straight, 25, 26, 27, 29, 57–62,
59n1, 88n1, 91, 92, 94, 95, 99–100, 108,
273; its theory like that of points, xliv,
62; vanishing, 27, 92, 273. See also Ray
Linnaeus, Carolus, 263, 277, 278, 279,
639
Lipsius, Justus, 277
Liquid, 159, 161–62, 167, 170, 176; heating of, 172; state of protoplasm, 158,
173, 174, 175, 176; virial in, 163, 170.
See also Solid
Liszt, Franz, 306, 458
Literature: history of, 294; vs. logic, 70
Llull, Ramon, 268
“Lobachevski’s Geometry,” 644
Lobachevsky, Nikolai, lxvii, lxviiin77, 93,
366, 382, 445–46, 498; signiﬁcance of
his research, 271–74
Locke, Gordon, 396
Locke, John, xl, lxv, 34, 263, 279, 392,
639; his biography, 38–41, 371–72; his
grand lesson, xl; his grand word, 41
Lockyer, Joseph Norman, 248, 439
Lodge, Anna Cabot Mills, 658
Lodge, Henry Cabot, lxii, lxiin68
Logarithm: invention of, 289, 378; logarithmic scale, xlii, xlvi, 48–54, 50 illus.,
378, 547–48; logarithmic table, xlii;
system of, 48, 51. See also Number
Logarithmic seconds: advantage of,
xxviii–xxix, lxii
Logic: algebra of, xxx, 63, 66, 69; its assumption of general understandability,
123; in classiﬁcation of sciences, 275,
366, 447; criticism of Hegel’s view of,
200–201; its etymology, 24; of events,
415; formal, 24, 30, 235; fundamental
conceptions of, 17, 21, 85–87, 109;
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Greek and Roman view of, xxxvi, 24;
vs. literature, 70; modern, xxxvi, 85;
non-patentable rules of, 52; not quantiﬁed, 31; objective, xcv, 124; ordinary,
73; vs. philosophy, xxxvi, 23; in plan for
dictionary, 293; rule of, 415; sacred
duty to teach it, lxxx; of science, 167n2,
465; scientiﬁc, 22, 105, 346, 350;
second intentional, xcv; sound, 15, 156;
sound theory of, 17; textbook, xxxi,
xlvii; of theory formation, 23; of theory
of numbers, 55–56, 201; unphilosophical, xxxvi, 23, 366. See also Algebra;
Calculus; Correspondence course; Philosophy
Logical machine: Carus about, 201, 417;
of Jevons, xxxviii, xxxviiin21, 31; of
Marquand, xxxviii, xxxviiin21, 31;
Peirce about, 201–2
“Logical Studies of the Theory of
Numbers” (sel. 15), xliii
“Logic
and
Spiritualism,”
xxxv,
lxxxixn110
“The Logic of Mathematics in Relation to
Education,” lxviiin78
Logic of relations, lxxx
Logic of relatives, 24, 31, 139, 202, 417;
vs. logic of non-relative terms, 201
Logos, xxxvi, 24
Lombroso, Cesare, lxv, 259 caption, 277–
82 passim, 448, 449, 638, 640, 647, 648,
671; his observations of criminals, lxvi,
343, 464
Longfellow, Henry Wadsworth, 44, 374
Long run, 114, 115
Longstreet, James, General, 280
“Lost Report.” See “Report on Gravity”
Louis XIV, 263, 279, 639
Love: agapê, 184, 410; cherishing-, xci,
184, 185, 410; Christian, xci–xcii; its
Christian doctrine undermined, 342; circular movement of, 185; creative, xci,
194; Empedoclean philia, xci, 410; Eros
vs. Anteros, 411; evolutionary agency of
the universe, xci–xcii, 184; freedom its
spirit, 195; God’s, xci, 347–48; vs.
hatred, xcii, 184–85; key to treating
criminals, 344; and Lamarckian evolution, xciv, 193; law of, xci, xcii, xciv,
xcvi, 194; of mankind, 186, 187; Newcomb’s distinctions of, 186–87; philosophy of, 184–86; vs. punishment, 341;
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Love (continued)
self-love, xci, 185, 186; its speciﬁc impulse, 185; universal, 199
Loveliness, xcii, 184, 186
Lowell, Augustus, lx, lxi, lxviiin80,
lxxxviii, 259 caption, 637, 645, 651
Lowell, Charles, Rev., 376
Lowell, Harriet Brackett, 46, 376
Lowell, James Russell, 376, 413
Lowell Institute, lx
Lowell lectures on the history of science,
lx–lxi, lxin65, lxv, lxviii–lxix, lxviiin80,
lxxi, lxxxvii, lxxxviii, xci, 637, 645,
651, 652
Loyola, Ignatius of, 263
Lucretius, 89, 382, 387
Lukasiewicz, Jan, 422
Luke, St., 195, 383, 414
Lully, Raymond, 268, 278
Luther, Martin, 263, 268, 639
Lyell, Charles, 465
M‘Clelland, William J., lxx, 500, 501
MacColl, Hugh, 379
McCormack, Thomas J., lxxixn99, 596
McCrie, George M., 389
McDermott, John, lviiin62
MacFarlane, Alexander, 379
Mach, Ernst, 42, 353, 373, 468; translation of his Geschichte der Mechanik,
lxxix, lxxixn99
Machiavelli, Niccolò, 263, 279, 639
Machine: as feeling, 22; universe as, 347.
See also Logical machine
Mackaye, James Morrison Steele, 356,
469
Magnitude: distinctions of, 143, 394; of
stars, 229, 230, 425–26, 622, 623; third
grade of, 143, 394; two grades of, 140,
143. See also Collection
Mahomet, 263, 268, 279, 639
Malthus, Thomas Robert, 191
Mammon, 187
Man: community of cells, 401; external
sign, xcvii; his glassy essence, 165,
400–401. See also Great men; Person
Manco Capac, 268
Mandeville, Bernard: Fable of the Bees,
189, 412
Manning, Thomas G., lxiii
“The Man of Genius” (sel. 47), lxv, lxvi–
lxvii, 638, 646–48

Mansel, Henry Longueville, 191, 381, 413
“Man’s Glassy Essence” (sel. 29), xlix,
lxx, lxxiii, lxxiv, lxxx, lxxxv, lxxxviii–
xci, lxxxviiin109, lxxxixn110, xcin113,
xciv, xcvi, xcvii, 160 caption, 166 illus.,
193, 526, 594–96, 599–604, 650; meaning of title, 400–401
Many: vs. one, 109
Marcus Aurelius, 258
Margarita Philosophica, 1, 1n1, 363
Marie, Maximilien, 384
Mark, St., 198, 199, 415
Markoe, Thomas M., xxvi
Marlborough, Duke of, 263, 268, 639
Marquand, Allan, xxxviii, xxxviiin21, 31,
367
Mars: Kepler’s work on motions of, lxxi,
248–49, 286–87, 289–90, 346, 452,
651–52
Martineau, James, 413
Masham, Abigail, 371, 372
Mason Street, 44
Mästlin, Michael, 288, 452
Materialism, xxx, xlii, 14, 15, 18, 22, 105,
364; its baselessness, lxxx; of country, lx;
English, 236; vs. idealism, 43; and necessitarianism, 123; stoic, 112; William
James’s, 232
Mathematics, 17, 34, 201, 465; in classiﬁcation of sciences, 275, 366, 447; confused by elementary geometry, 273;
deﬁnition of, 447; its essential conceptions for philosophy, xxxvii, 88–94,
106–8; generalization in, 91; history of,
36; illogical reasoning in, 140; imitated
by metaphysics, 21, 88, 89, 109, 271–
72, 365; lesson in, 1–12; modern, 106;
in plan for dictionary, 293; pure vs. applied, 447; species of logic, 23, 366;
textbook, xxxi, xliii. See also Arithmetic; Calculus; Geometry
Mathematische Annalen, 139
Mathias, 289, 452
Matiyasevich, Yuri, xliiin30
Matrices, 37
Matter, 110; blind, 244; vs. consciousness, 181; its constitution, 165–73; continuous, 161; effete mind, xxxix, 18, 22,
106, 135, 364; extinct mind, 391; kind
of mind, 182, 193; kinetical theory of,
169, 432, 433; and mind, xxx, 14–15,
43, 105; mind hide-bound with habits,
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Matter (continued)
155, 180, 387, 412; mind reduced to,
123; as second, 110; sensible, 398; solid
vs. liquid, 159–63; specialization of
mind, 181, 408; studied in chemistry,
448; its subjection to law, 153, 180;
theories of, 21. See also Nerve matter;
Substance
Matthew, St., 195, 414
Maurice, John Frederick Denison, 413
Maurokordato, Alexander, 329
Maurokordato, Panteles, 322, 329
Maurokordato, Thodores, lxxii, 302–4,
311, 313–15, 317, 318, 319, 322, 323,
333, 457, 461–62, 655; talk with
Karolos on usage differences, 327–29
Mavrokordátos, Aléxandros, 457, 463
Mavromichalis, Kyriakoulis, 459
Maxim: Ockham’s razor, 106
Maxwell, James Clerk, 168n4, 190, 204,
263, 279, 369, 404, 405, 412, 418, 639
Mazarin, Jules, 263
Meaning: of a name, 87; pragmatic principle, 136–37, 366
Measure. See Weights and measures
Measurement: along a logarithmic scale,
48–54, 378; and condition of continuity,
134; expression of g in dynes, lxii;
inaccuracy of, liv, 116–17; on a line, 107;
metrical vs. non-metrical considerations,
144, 395; neglecting inﬁnitesimals, 145;
its philosophical aspect, 107. See also
Metrology; Weights and measures
“Mechanical Units in Use in the United
States and Great Britain,” lxxixn99
Mechanics, 95, 100, 119, 383; analytical,
447; consciousness not a property in,
81; law(s) of, xxxi, xc, xcii, xciii, 15, 19,
89, 100, 101, 102, 112, 120, 121, 122,
155, 171, 180, 181–82, 192, 347, 354,
387, 404, 408; molar, 432; statistical,
xcv, 405. See also Physics
Mechanism: of association, 15; and
growth, 125; mechanical philosophy,
xxxix, lxxxv, lxxxvii, 15, 100, 105, 111,
112–13, 124, 125, 179, 180, 191, 347,
465; of protoplasmic feeling, 164, 408;
unable to feel, 105
Mediation: and thirdness, xcv, 86, 87, 109
Medici, Lorenzo de’, 263, 442, 640
Medicine, 448
Meissonnier, Juste Aurèle, 277
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Memory: immediate, 80, 380; mediate,
79; of past feeling, 104, 149, 397;
vague, 397
Mencius, 263
Mendeleyev, Dmitry Ivanovich, lxviii, lxix,
lxx, 204, 284, 285, 419, 450–51, 649,
650, 654
Mendelssohn, Felix, 263, 277, 279, 640
Mendenhall, Thomas Corwin, xxvii–xxix,
xl–xli, xlin25, xlii, xlv–xlvi, xlvn34, li–
lii, lix–lx, lxii–lxiii, lxiv, 548
Menou, ‘Abd Allah, 268, 444
Metaphysics, 251; ape of mathematics,
21, 88, 89, 109, 271–72, 365; based on
three categories, 110; in classiﬁcation of
sciences, 275, 366, 447; criticism of
James’s notion, 233–34; history of,
202–3; metaphysic, 275, 646; as threefold inquiry, 386. See also Philosophy
Metcalf, Lorettus Sutton, xxvi, xxvin2
Meteorology: in classiﬁcation of sciences,
275, 448
Method: criticism of James’s, 231–34,
428; of ﬁrst principles, 41; Kepler’s,
290–91; philosophical, 23, 85, 99, 243;
scientiﬁc, xxxiv, lxxi, 234, 243, 345–46,
366. See also Theory
“Methods of Investigating the Constant of
Space” (sel. 36), xlvi, lix, 621–23
Metrology, 413; review of Ridgeway’s
Origin of Metallic Currency, lxxxv,
349–51, 466–67. See also Measurement; Weights and measures
Mexican War, 46
Meyer, Julius Lothar, lxix, 204, 285, 419,
451
Mézeray, François Eudes de, 277, 278
Michales. See Kyrgiakoulakas, Michales
Michelangelo, 263, 268, 442
Middle term, 237
Mill, James, lxvi, 84, 98, 263, 268, 279,
640
Mill, John Stuart, xxxviii, 30, 31, 94, 191,
264, 279, 367, 368, 382, 388, 413, 640;
his examination of Hamilton, 32, 118;
his theory of induction, 32
Miller, Charles R., xxvi
Miller, Dickinson S., lxxxi, lxxxin102
Millet, Jean-François, 264, 640
Millism, 42
Mills, Harriet Blake (Aunt Harty), 44, 374
Milton, John, 264, 279, 367, 448, 640
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Mind: its afﬁnity with nature, xxxvii, 94–
95, 100, 383; agapastic development of,
185–86; beyond ego, 398; commissured vs. isolated, 193; communication
between —s, 398; connected with all
matter, 408; continuity of, xciv, 193,
195, 205; continuous connection between —s, 156; coordination of —s,
148; of corporations, 182; crystallized,
110; effete, xxxix, 18, 22, 106, 135,
364; enslaved vs. vigorous, 118–19; esprit de corps, 182, 398; evolutionary
history of, 127; extinct, 391; as ﬁrst,
110; fountain of existence, 124; its functions exercised by protoplasm, 175;
hide-bound with habits, 155, 180, 387,
412; Lamarckian development of, xciv;
learning to form a general idea, lxxxiii,
152; and matter, xxx, 14–15, 43, 105,
181, 193, 408; its natural bias, 19;
natural ideas of, xxxvii, 95; sole selfintelligible thing, 124; state of, 96, 103,
153; its subjection to law, 153; three
categories of mental phenomena, xxxvii, 95–97, 103–5, 109. See also Action,
mental; Growth; Law of mind; Soul;
Spirit
Mind-body problem, lxxxix, lxxxixn110
Mineralogy, 173
Minus sign, 63, 64
Mirabeau, Honoré Gabriel Riqueti, Comte
de, 264, 278, 279, 640
Miracles, 112
Miserliness, 187, 188, 189
Miss Ware’s school, 46, 376
Mitchell, Oscar Howard, 379
Mnemosyne, 193
Modulus, 2; of gravitation, 161, 399
Modus ponens, l, 210, 212, 213, 237, 421,
428, 429
Mohl, Hugo von, 399
Molecular dissociation, lxxxix, 172, 176,
177, 406
Molecular theory, 167–73, 403–4; of protoplasm, xlix, lxxx, lxxxix, 158–64, 165,
173–79, 181, 182, 399, 400, 408
“A Molecular Theory of Protoplasm,”
lxxiv, 594
Molière, 264, 279, 639
Moltke, Helmuth von, 264, 278, 279, 639

Moment: inﬁnitesimal duration, lxxxiii,
138, 154–55; vs. instant, 146; last in a
series, 393. See also Duration; Instant
Monge, Gaspard, 264
Monism, xxxviiin20, xlii, 18, 22, 43, 105,
364, 374; Hegeler’s, xxxiii; of physiological psychologists, xxx–xxxi, 14, 236,
428–29; Wundtian, 429
The Monist, xliv, xlvii, liii, liv, lxxiii,
lxxiv, lxxviii, lxxix, lxxxi, lxxxii, lxxxv,
lxxxvii, lxxxviii, 111, 126n1, 135, 165,
201, 203, 594; its ﬁrst issue, xlii, 42–43,
372, 544–45; meaning of its name, 43;
metaphysical series, xxxv, xxxvi, xliv,
lxxiii, lxxvii, lxxxii, xciv, xcv–xcvi,
525–26; origin of journal, xxxiii–xxxiv;
Peirce's sixth paper for, xciv–xcv
Montaigne, Michel Eyquem de, 264, 277,
639
Montesquieu, 264, 279, 448
Montgolﬁer, Joseph and Jacques, 268
Montgomery, Edmund Duncan, 165n1,
368, 389, 435; his exchange with Peirce,
402–3
Montgomery, Thomas J., lxxxvi, lxxxvii;
Master in glomery, 188, 411
Monti, Vincenzo, 278
Moore, Eliakim H., lix
Moore, Thomas, 277
Morality: of non-adherence to articles of
creed, li, 240–41, 429–30
“Morality and Church Creed” (sel. 38), li,
626–27
Morals: conservative, lii, 242; moral ideas
no deterrent from evil, 464; moral
teachings of science, lxxxiv–lxxxv,
346–48, 465; of scientiﬁc research,
lxxxiv, 345–46, 465. See also Ethics;
Love; Punishment
Morphy, Paul, lxv, 264, 639
Morse, Samuel, 419
Mortality: result of Darwinian evolution,
102n1. See also Death
Morton, William Thomas Green, 204,
205, 413, 419
Moses, 264, 268, 442–43, 444
Motion, 33, 43; absolute, lxiv, 468; accompanying feeling, 408; of cannonball, 93; chance-, 182, 408; component,
105; equations of, 16, 433; laws of, lii,
lxxxvii, 22, 242, 404; linear, 229–30,
426, 622; molar, 432; molecular, lxxxix,
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negative, 87; positive, 87; privative, 87;
singular, 86; univocal, 87
Nantucket: used as metaphor, 201, 417
Napier, John, 48, 51, 378, 452
Napoléon Bonaparte, lxvi, 264, 267, 277,
279, 444, 639
Narses, 277, 278
The Nation, li, liiin44, lvii, lviii, lxi, lxv;
Peirce’s reviews for, xxvi, xxx, xxxvii–
xxxviii, xl, xli, xlix–li, lii, lxi, lxv–lxviii,
lxx, lxxviii, lxxx–lxxxi, lxxxiv–lxxxv,
lxxxv, lxxxvii–lxxxviii, 527–31
National Academy of Sciences, liv, lix,
623
National Academy of Sciences Committee on Weights, Measures, and Coinage,
lxxxv
Natural selection, 414; Darwin’s conception, 190; doctrine of, 204; and mind’s
natural bias, 19; and reproductivity, 102
Nature: abhorring vacuum, 243, 432;
afﬁnity of mind with, 94–95, 352, 383;
facts of, 33; new conception of, 271;
and thought, 17, 19, 23, 24; uniformity
in, 32, 123, 242, 352, 368; variety and
complication of, 122–24. See also
Adaptation
Necessarianism, 388
Necessitarianism, lxxiv, 111–25 passim,
126, 153, 179, 192, 388; its baselessness, lxxx; E. D. Montgomery’s view
on, 402–3; essence of, 116; false generalization of physics, 186; ﬁve arguments
against, 122–24; and materialism, 123;
physicist’s way of thinking, xcii, 414; in
religion, 155; stoic, 112; three counterarguments answered, 124–25. See also
Anancasm; Determinism
Necessity: absolute, 152; blind anankê,
150; doctrine of, liii, 112, 388, 402;
interfered with in nature, 122; inward,
415; mechanical, xciii, xciv, 122, 155,
192, 194; principle of universal —, 116,
125
Negation: deﬁnition by, 144; sign of, 55
Negative name, 87
“A Neglected Argument for the Reality of
God,” lxxxiv
Nägeli, Carl Wilhelm von, 191, 413
Neighbor, xci, xcii, 185, 189, 383, 415
Name, 381; analogous, 87; categorial Neighborhood: neighboring feelings,
atoms, cells, motions, 408–9; of point,
distinctions of, 86–87; common, 86;
146
equivocal, 87; ﬁnite, 86; inﬁnite, 86;

Motion (continued)
159, 163, 164, 165, 167, 175–78, 403,
404, 432; neighboring, 409; object of
learning, 152; orbital, 176; parallactic,
229; planetary, 249, 286–87; proper, 229–
30, 425, 426, 622, 623; quasi-orbital,
159, 167, 168, 175, 403; relativity of,
lxxxvii, 353–54, 468; of stars, 229–30,
425–26; stationary, 168, 403; stellar, 621,
622; in straight line, 99, 100; wave-, 148.
See also Velocity
Motives: to human action, 186–87, 388;
theory of, 112
Mott, Samuel Dimmick, xlii
Mozart, Wolfgang Amadeus, 264, 277,
279, 639
Mugwump, 397; in example of hypothetic
inference, 151–52
Muir, Thomas, 370; The Theory of Determinants, xxxviii–xxxix, 36–37, 370,
544
Müller, Johannes, 264, 639
Multiplication: and card-counting, 3–11;
and logarithmic scale, 49–51; logical,
55, 75–77, 255, 256; meaning of, 66,
77; polar, 37; properties of, 66; and rule
of three, 52; sign of, 55, 71, 255
Multiplicity, 134. See also Multitude
Multitude: continuously inﬁnite, lxxv,
132–33, 134, 390–91; discretely inﬁnite,
132; greatest — that can present itself,
133, 391; three classes, 130. See also
Number; Quantity
Murner, Thomas, xxix, 1, 362, 363
Murphey, Murray G., 396
Murphy, Joseph John, 379, 594
Muscle: muscle-cell, 16, 105, 158, 163;
muscle-protoplasm, 159; muscle-slime,
173, 175, 177; thinking with, 14. See
also “muscular” under Action, Effort,
Imagination, Physiology
Mustness, 150
“My Life” (sel. 12), xliv, 545
Myrvold, Wayne C., 393
Mysticism, lxxvi–lxxviii, 135
Mythology, 184
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Nelson, Horatio, 264, 639
Nerve cell: able to feel, 398, 408;
disturbance in, 158; excitation of, 16,
96, 105, 163; vs. muscle cell, 163;
nerve-protoplasm, 159, 180; nerveslime, 173, 175, 177; vs. protoplasm,
147
Nerve matter: and consciousness, xxxvi;
coordination within, 148; excitation of,
96; habit formation in, lxxx, 105; properties of, 81, 380. See also Protoplasm
Netto, Eugene, lxxx
Neutralism, 105, 106, 364
Newcomb, Simon, xli, xliv, lix, lxiii–lxiv,
lxvi, lxviii, 248, 411, 425, 439, 623; on
inﬁnity, lxix; Peirce’s criticism of,
xciin115, 186–87; his three kinds of
love, 186
“New Elements of Geometry,” xliii
“New Elements of Mathematics,” xliii
Newlands, John Alexander Reina, lxix,
lxx, 204, 284, 285, 419, 450, 451, 649,
650
Newton, Hubert A., xlv
Newton, Isaac, lxi, lxvi, lxxxvii, 34, 95,
100, 264, 268, 269, 271, 277, 346, 352,
369, 383, 399, 418, 445, 468
New York, 398
New York Evening Post, xxvi, 529–30
New York Evening World, lxxviii, 671
New York Mathematical Society, liv, lix,
425
New York Public Library, xxvi, 595. See
also Astor Library
New York Times, xxvi; debate on Spencer,
xxv
Nicholas of Cusa, 268
Niebuhr, Barthold Georg, 264, 639
Nightingale, Florence, 280
Nihilism: idealist’s retort, 80
Nineteenth century, 110, 188, 189;
Economical Century, 186
Noble, N. A. Brian, 393
Nominalism, 137, 150, 153, 397; almost
exploded, 352, 467; Ernst Mach’s, 468;
extreme, 390; futility of, 149; Kantian,
352; Pearson’s, lxxxvii; Peirce’s early
—, 136; vs. realism, 353
Nomology: in classiﬁcation of sciences,
275, 447; in plan for dictionary, 293
Non-ego: perception of, 78

“The Non-Euclidean Geometry” (sel. 45),
lxvii–lxviii, 643–45
“The Non-Euclidean Geometry Made
Easy” (sel. 6), xxxi, xxxi–xxxii, 541–42
Notation: algebraical, 63, 64, 69, 612–13;
for Arabic numerals, 63–64; in
geometry, 58; for relatives, 55, 139; signs
used in logical, 63, 64, 440; umbral, 37,
370. See also Claw; Letter; Sign
“Note on Kant’s Refutation of Idealism”
(sel. 20), xxxii–xxxiii, 563
“Note on Pythagorean Triangles” (sel.
13), xliii, 546–47
“Notes for ‘Man’s Glassy Essence’” (sel.
28), lxxx, lxxxviii–lxxxix, 595, 596–98
“Notes for Paper on the Law of Mind,”
160 caption, 597
“Notes on Consciousness” (sel. 21),
xxxvi, 564
“Notes on the Question of the Existence
of an External World” (sel. 19), xxxii,
79 caption, 562
Nothing: not a blank zero, 181; origin of
universe, 107; pure, xcv
Nothingness, 386
Number: algebraic, 132; Arabic, 63, 64;
Catalan, 421, 424; character of character, 56; character of collection, 55; commensurable, 145; decimal places, 53, 63;
vs. ﬁgure, 64; ﬁnite, 139, 140; incommensurable, 142, 145, 394; inﬁnite, 134,
140; integral positive, 201; irrational,
395; law of high numbers, 21, 400, 432;
logic of theory of, xliii, 55–56, 201;
natural, 48, 51; odd and even, 77; ordinal, 132–33; pi, 142; prime, 8, 227, 379,
546–47; rational fractions, 143, 395;
real, 57, 142, 144, 145, 395; standing
for true or false, 77; surd, 142, 394;
whole, 132, 140, 141, 142. See also
Decimals; Imaginary quantities; Logarithm; Magnitude; Multitude
Numeration: Arabic system, 53; system
of, 2
Nutrition, lxxxix, 105, 163
Object: in collection, 56; ﬁnite class of,
133; in objective idealism, 391; of pure
feeling, 96; in relation, 55, 63; in a row,
131, 132; temporally perceived, 138
Observation, 95; astronomical, 286, 287;
of diagram, lxxi; direct, 88; in dynam-
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Observation (continued)
ics, 94; errors of, 21, 89, 101, 108, 117,
118, 346, 388; indirect, 88, 117; physical, 23; vs. reasoning, 251; of regularity,
118; scientiﬁc, lxxxiv, 346. See also
Sampling
Ockham, William of, lxvi, 264, 268, 418,
443, 488, 639
Ockham’s razor, 106
“Of Thinking as Cerabration,” 594
Old Probabilities. See Abbe, Cleveland
Olympus, Mount, 296, 305, 306, 309, 316
map, 320–21, 460
Omar I, 264, 268, 639
Omission: algebraical principle of, 213,
215–16
One: leading to dualistic philosophy, 109;
vs. many, 109
“On Framing Philosophical Theories”
(sel. 5), xxxvi, 540–41
Onions, Charles Talbut, 401
“On the Logic of Number” (P 187), 130,
390, 393, 394
“On the Number of Dichotomous
Divisions” (sel. 35), xlviii–xlix,
xlixn19, xlixn20, 613, 619–21
The Open Court, xliv, liii, lxi, lxxix,
lxxixn98, 33, 369, 632–33; origin of
magazine, xxxiii
Open Court Publishing Company, xxix,
xxxiv, lxxvii, lxxixn99, 13, 16, 33, 35,
42, 121 caption, 525, 605, 606, 651; its
profession, 34
Operation. See Addition; Multiplication
Opinion: average, 33; public, 464; as vivisection-subject, 21
Optics, 293; in classiﬁcation of sciences,
275
Order: begotten by chance, 190; of
continuity, 143, 395; cosmos of, lxxxix,
179; of counting, 134; indifferent under
commutative principle, 67, 210, 213; of
parts in endless series, 143; perfect, 81;
“proper —” of cards in a pack, 1–12
passim; of row of objects, 131; social,
188. See also Arrangement; Classiﬁcation; Series; Telltale row
“The Order of Nature,” xxxvn16, xxxix,
lxxvii
Origen, 264
Origin: and ﬁrstness, 109
Originality: in history of thought, 418
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Ossoli, Giovanni Angelo, Marquis, 46,
377
Otis, Harrison Gray, Jr., 46, 375
Otis, Harrison Gray, Sr., 375
“Our Glassy Essence,” lxxxviii, 166 illus.,
596. See also “Man’s Glassy Essence”
(sel. 29)
Oxenstierna, Axel Gustaffson, 264
Oxford, 39, 86, 381
Paganini, Niccolò, 264, 639
Pain, 103; abnormal sense of, 343; due to
fatigue, 129; inﬂiction of, 341, 464;
pleasure and, 95
“The Pairing of the Elements,” 650
Paleontology, 103
Palestrina, Giovanni, 264
Palissy, Bernard, xl, 264, 371, 445; his
opinion about fate of great thinkers, 38,
270, 371
Palmer, Edward Henry, 40, 372
Palmer, Frederic, 429
Palmer, George Herbert, lxxx, lxxxii
Palmerston, Henry John Temple, Lord,
280
Paracelsus, 264, 639
Parallax, 108, 385, 386; heliocentric, 426;
negative, lxviii, 108, 386; quadratic
mean of second proper motions, 426;
stellar, 623
Parallelogram: principle of, 95
Parallels: theory of, 272, 446
Parentheses: erasing of, 67, 421; in logical
algebra, xlvii, 63, 70, 210, 212, 213,
254, 422, 616; principle of breaking —,
215, 421
Parker, Edward M., 429
Parker, Kelly, 396
Particles: atomicules, lxx, 285, 451;
Boscovichian, lxx, 404, 451; irregular
motion of, 118; kinetic energy of, 168,
171, 176; no absolute presence or absence of, 78; path of, 95; in physical explanations, 100; precise position of, 15;
precisely deﬁned system of, 120–22,
123; of protoplasm, 163; system of,
168–71, 168n5; velocity of, 120–22,
146, 396. See also Atom; Attraction;
Submolecule
Pascal, Blaise, lxi, 264
Past, xxxii, 80; and causation, 15–16; vs.
future, 128, 146; gone forever, 136; inﬁ-
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Past (continued)
nite, lxxv, 134, 386, 387; inﬂuencing the
future, 150; mediate consciousness of,
79; past idea, 136, 137, 149; vs. present,
397; recency of, 148
Pasteur, Louis, lxvn75, 264, 443, 639
Patent: patentable ideas, 51–52, 53
Paul, St., 250, 264, 268, 443, 643; his conversion an example of agapasm, 196
Paulsen, Friedrich, 428
Pearson, Karl, 467; archetype of scientiﬁc
nominalist, lxxxvii; review of his Grammar of Science, lxxxvii, 352–54, 467–
68
Pedagogy: and card game, xxix, 1, 363
Peden, W. Creighton, 433
Peirce, Benjamin (father), 44, 374, 376,
418; “Function,” 377
Peirce, Benjamin Mills (brother), 376
Peirce, Charles S.: his association with the
Open Court Company, xxxiii–xxxv;
autobiographical remarks, xliv, li, lxiv,
lxxvi–lxxviii, lxxix–lxxx, xcvi, 124, 125,
135, 188, 189, 240, 245–46, 285, 292,
296, 386, 389–90, 392, 409, 410, 412,
413, 417, 434–35, 453–54; chemical
engineer, lxxxvi; childhood reminiscences, 44–46, 135, 374–77; consultant
for the Astor Library, xxviin4; contrite
fallibilist, xcvii; his difﬁculties with the
Coast Survey, xxv, xxviii–xxix, xli, xlv,
li–lii, lx, lxii–lxiii; his interest in elocution, 469; his interest in religion, lxxiv,
lxxvi–lxxviii; his inventions and investment schemes, xlii, lxxxvi, lxxxvin104,
548; his May 1892 trip to Cambridge,
lxxx, lxxxi; member of New York
Mathematical Society, lix; his middle
name “Santiago,” xlviin35; most American of all philosophers and a good
sport, xcvi; move to Milford, xxv–xxvi;
his mystical experience, lxxvi–lxxviii,
xcvii; obscure American chemist, lxx,
285, 451, 649–50; his personal transformation, lxxvi, xci, xcvi–xcvii; his
photogravure in Sun and Shade, ii frontispiece; his relationship with Juliette,
xxv; his remunerative efforts, xxvi, xlii,
xliii, lxi, lxiv, lxx, lxxi, lxxviii, lxxxv,
lxxxvii, lxxxviii, xci, 595; his resignation from the Coast Survey, li–lii, lx,
lxii–lxiii; seeking position at University

of Chicago, lxxix–lxxx, lxxxi–lxxxii;
his September 1870 trip to Thessaly,
lxxi–lxxii, 298 caption, 316 caption,
454–55, 456, 457, 458, 526, 656–57;
signing “Outsider,” xxv, lxxix, 344, 465,
670, 671; swindled by T. J. Montgomery,
lxxxvi–lxxxvii, xci, xcii, 411–12; his
work for the Nation: see under The
Nation; his work in geodesy, xxviii–
xxix, xlv–xlvi; his work on the Century
Dictionary, xxvii, xxviin7 (see also Century Company; Century Dictionary). See
also Karolos Kalerges
Peirce, Charlotte Elizabeth (Aunt Lizzie),
xxv, 46, 377
Peirce, Harriet Melusina Fay (Zina) (ﬁrst
wife), 455, 456, 458, 463
Peirce, Herbert Henry Davis (brother),
xlii, lxxxvi, 548
Peirce, James Mills (Jem) (brother), lxxxi,
44, 46, 374, 376, 454
Peirce, Juliette (second wife), xxviii, xlii,
xliv, xlvii, lxii, lxiii, lxiv, lxx, 469, 484;
away in Europe and Egypt, xxv; her bad
health, xxv; her return from Europe,
xxvii
Peirce, Lydia Ropes Nichols (grandmother), 46, 377
Peirce, Sarah Hunt Mills (mother), xxv,
44, 454
Peirce, Benjamin, Sr. (grandfather), 377
Peirce’s law, 214, 218, 422
Pendulum: ﬂexure corrections, xlv, xlvi;
half-seconds, xli, li, lxiii; non-reversible
bar, xli; Repsold, xlv
Perception: comparative, 138; as conscious or unconscious inference, l, 235–
39, 428; direct, 137; external, 80; vs.
feeling, 103n2; immediate, xxxii, 78,
79, 138, 353; inferential, l, 138, 235,
239, 428; mediate, lxxxiii, 138; as reasoning, 235; of relation, 104; vs. suggestion, 236; of time, lxxxii–lxxxiii, 80,
138; unconscious predication, 239. See
also Feeling; Impression; Sensation
Percolation: of eternal forms, 465
Pericles, 264, 443
Perikles. See Triantaphyllis, Perikles
“The Periodic Law” (sel. 48), lxviii, lxix–
lxx, 649–50

Index
Permutation: of antecedents, 213, 421; in
mathematics, xlviii–xlix, 222, 227. See
also Commutation
Perry, Ralph Barton, ln41, ln42
Person: body of faithful as greater —,
418; how it feels as such, 408; kind of
general idea, xc, 182, 185; private, 196;
protoplasm of a man’s, 408. See also
Ego; Self
Personal identity, lxxxiv
Personality, 154–55; and church, 183; collective, 196, 398; of community, 415; as
connection of ideas or general idea,
lxxxiv; corporate, xc, 183; multiple,
154, 398; none in protoplasm, 148;
recognition of another’s, 156
Personhood, xc
Perspective, 26, 26n1, 27, 89–90, 108;
relief-, 95; representation, lxvii, 29, 93,
107, 273; theory of, lxvii, 92–93, 273
Pessimism, 15, 18, 364, 382, 385
Peters, Christian August Friedrich, 108,
386
Peter the Great, 264, 268, 278, 279, 639
Peter the Hermit, 264
Petitio principii: Euclid’s, 272, 446
Petrarch, 264, 278, 279, 281, 639
Petrie, William Matthew Flinders, 466;
his reasoning method applied to ancient
metrology, 350–51
Petronius, 342, 464
Pettenkopfer, Max, 450
Phenomena: determined by law, 109; of
mind, 95, 103, 127, 136, 154; physical,
100; psychical and physical, 15, 16; secondary, 122
Phidias, 264
Philanthropy, 205
Philip II (of Macedon), 264, 445
Philip II (of Spain), 444
Phillips, Lawrence Barnett, 449; his Index of Biographical Reference, 280
Philopœmen, 277
Philosophical Review, lxxxi, lxxxin101,
lxxxviin107
Philosophy, 17, 465; beginner’s questions
in, 33; in classiﬁcation of sciences, 275,
447; and conciliation of science with
religion, 34; condition of its endurance,
15; cosmogonic, 110; its development
through practice, 194; ethics of its profession, lvii, lviii, lxxxv, 245–47; evolu-
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tionary, xcii, 155, 185; as explaining the
universe, 19, 106, 107; framing of its
theories, 23, 85, 99, 110; greed-, 188,
191; Herbartian, 95; high, 42;
hyperbolic, lxviii; internal anancastic
development of, 200, 202; and logic, 17;
vs. logic, 23; of love, 184–86; mathematical, 447; new, xxxv, 19; nonpartisan, lxxxv; one-idea’d systems of, 84,
98; in plan for dictionary, 293; its postulate, 19, 23, 95, 366, 383; problems for,
90; prolegomena of, 87; of religion,
155; requiring thorough-going evolutionism, 102; its scientiﬁc spirit, lxxxv;
as search for unitary conception, 43; its
skeleton key, 21–22; social, 17; study
of, 135; superscientiﬁc, 33, 369; synechistic, lxxxiv, 156, 157, 392 (see also
Synechism); system of, lxxxi, 168n5;
three kinds of, lxviii, 22, 365–66. See
also Logic; Mechanism, mechanical
philosophy; Metaphysics; System;
Thought
Photography: as record of transfer, 53;
from two perspectives, 89, 568
Photometric Researches, 425–26, 439
Physics: vs. chemistry, 448; in classiﬁcation of sciences, 275, 448; laws of, 43,
391;
mathematical,
447;
and
metaphysics, 233; modern, 190, 269;
molecular, 17, 21, 100, 111, 159–63,
165–73, 190, 365; physical vs.
psychical, lxxxii, 43, 97, 105, 158, 165,
180, 595; in plan for dictionary, 293.
See also Dynamics; Ether; Law, physical; Mechanics; Molecular theory
Physiology, 447, 448, 594; of attention,
14; of feeling, 105; human, 294; muscular, 14, 16; of volition, 16
Pi, 142, 588
Piccinino, Niccolò, 278
Pickering, Edward C., lix, 426, 492
Picture: in projective geometry, 26, 27,
89, 90, 92, 106, 273. See also Image
Pindar, 264
Piron, Alexis, 280
Pitt, William, 264, 268, 280, 639
“A Plain Moral Question,” li, 626
Plane: in geometry, 25, 26, 58, 61, 62,
106; at inﬁnity, 93; natural, 26–27, 92;
in non-Euclidean geometry, 93–94, 273;
not a plain, 92n3; plain as, 273; of pro-
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Plane (continued)
jection, 92, 93; unbounded, lxvii, 273
Plasticity: of materials, 178, 407; of a
solid, 403–4
Plato, 88, 264, 271, 277, 278, 443
Playfair, John: on the parallel postulate,
272, 446–47
Pleasure and pain, 95
Plimpton, George A., 548, 658
Pliny the Elder, 443
Plotinus, 135, 392
Ploucquet, Gottfried, 379
Plus sign, 30, 55, 63, 64, 71, 255
Poetry: allusions to, 191, 290, 411, 413,
418, 453, 454; Greek poem, 321, 460–
61; Sand Key poems, xiii–xiv
Point: absolute, 107; Boscovichian, lxx,
lxxn85, 285, 404, 451, 650; describing a
line, lxxv, 57, 142; dimensionless vs.
thick, lxxxiii; end-point, 145; in geometry, 27, 57, 57–62, 106; imaginary,
coincident, distinct real, 107; immediate neighborhood of, 146; at inﬁnity, 93,
106–7; line viewed endwise, 100; lying
in pairs, 60; natural, 92; not existing in
continuous line, 394; not part but limit
according to Kant, 394; plane coordinates of, 90; relationally compared with
lines, 61; in a series, 143, 144, 145, 395;
its theory like that of lines, xliv, 62
Political economy, xcii, 21, 187n1, 365,
414, 447; its motto, 186
Politics: of the “mugwump,” 151–52, 397;
in classiﬁcation of sciences, 275; in plan
for dictionary, 294; platform vs. creed,
241
Pomponazzi, Pietro, 278
Poole, Henry, 312, 460
Pope, Alexander, 280, 463
Positive name, 87
Positivism, 43; James’s, 233
Possibility: can-be, 399; limitation of,
147; posse, 399; vague, lxxxiii, 149
Posterity: working for, lxvi
Postulate: vs. axiom, 88; criticism of
belief in, liv; deﬁned, 114–15, 388; Euclid’s ﬁfth, 272, 354, 446; of geometry,
88, 89; metaphysical, 89; not involved
in induction, 114, 115; of philosophy,
19, 23, 95, 366, 383; principle of necessity as, 116; proposition hoped to be
true, 113; of uniformity, 242–43
Potter, Vincent G., 393

Power: affectibility as occult —, 397; of
individuals, 203–4, 205; intellectual,
xxxix, 97, 104 (see also Intelligence).
See also Compulsion; Force
Practicality: of Locke’s thought, 41
Pragmatic maxim: and diagrammatization, 24, 366
Prantl, Carl, 200, 379, 416
Praxiteles, 264, 443
Prayer, lxxiv
Prayer test, 348, 409–10, 465; Elijah’s,
465
Precision: absolute, 88
Predicate: as affected idea, 150; negative,
87; in perceptual inference, 235;
privative, 87; in proposition, 86; quantiﬁcation of, 30; suggested by subject, 31
Predication: unconscious, 239
Premise: fact leading to another belief,
251; in modus ponens, 237; related to
conclusion, 31, 71–72, 201, 251, 252
Present: absolutely —, 78; and causation,
15–16; containing no time, 80; as feeling, 95–96, 103; vs. future, lxxxiii, 149;
half past, half future, 146; instant, 396;
to the mind, xxxii, 78, 80, 146; modiﬁcation of past idea, 397; of past idea,
137, 149; perception of, xxxii, 78–79,
80, 392
Presentation: of externality, 353
Pressure: of gases, 100, 167, 405–6; relative to volume, 170; sensation of, 156;
in a solid or a liquid, 162; upon system
of particles, 169
Preston, Erasmus Darwin, xli
Priestley, Joseph, 264
Prigogine, Ilya, xcv, xcvn118
Priman, 399–400
Principle: distinguished from rule, 67;
regulative, 33; universal, 113. See also
Algebra; First principles; Ultimates
“Principles of Philosophy,” xliii
Prison: odiousness of, 342, 343, 464
Privative name, 87
Probabilities, liv, 111, 293, 432, 447;
Laplace’s indirect —, 353, 468; reasoning depending upon, 439. See also
Chances
Probability, xxxi, 16, 88, 439; example of
quantity with double absolute, 107; of
scientiﬁc conclusions, 113. See also
Assurance
“A problem of trees,” 613, 620

Index
Process, 22; of association, 15, 235–36; of
evolution of universe, 103, 386–87; explanation of, 236; inductive vs. hypothetic, 398; of inference, 71, 236;
logical, 21; as mediating third, 109, 110;
of nature and thought, 17, 19, 23, 24; of
perception, 235; physical, 387; physical
vs. psychical, lxxxii; of reason, 24; reversible vs. irreversible, lxxxii, 432, 433
(see also Reversibility); as third in biology, 110
Proclus, 446
Product: logical, 255; in logical equation,
75, 76; meaning of, 66. See also Multiplication
Progress, 189, 191, 195, 197
Progression: geometrical, 11, 51, 52
Projaculation, 413; energetic, 192
Projection: geometrical, 26, 89, 92
Promptuarium: of analytical geometry, 57
“Promptuarium of Analytical Geometry”
(sel. 16), xliv
Pronoun: deﬁciency of, xxx, 63, 69, 486
Pronunciation: of Greek names, 455, 456,
457, 459
Proof: as logical exercise, 67, 73, 75, 255–
57; regular method in arithmetic, 55; of
three rules of algebra, 65–66, 73; ways
of proving a theorem, 55
Proportion, 48, 49
Proposition: analysis of its meaning, 56;
asserted, 67; asserted by being written
down, 64, 210, 560; in Boolian algebra,
xxx, 64, 65–66, 71, 72–74, 76–77; clause
as compound of, 210; conditional, 65,
66; its forms according to number of
copulas, 212, 217–21, 222; fundamental
form of, 30; general, 237; hypothetical,
72, 253; of identity, 31; of inclusion, 31;
product of judgment, 86; in propositional algebra, 252; three elements of, 86.
See also Denial
Prósper, Ventura Reyes, xlviin35
Protestantism: Comte’s dislike of, 268;
Kepler’s, 288
Protoplasm, 18, 22, 35, 275, 294, 448;
chemical complexity of, 173, 400; chilling of, 176, 177; excitation of, 148, 180,
398; exercising functions of mind, 175;
glassy substance, 401; gob of, 147; lifeslime, 164, 173, 174, 175; of a man’s
person, 408; molecular theory of, xlix,
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lxxx, lxxxix, 158–64, 165, 173–79, 181,
182, 399, 400, 408, 595; properties of,
lxxxix–xc, 13, 81, 147–48, 158–59,
163, 164, 173–75; pseudopodia in, 174,
176, 407; synthetic vs. natural, 179; its
three categorial characters, 399–400.
See also Assimilation; Contractility;
Disturbance; Fatigue; Feeling; Growth;
Habit-taking; Liquid; Mind; Reproduction; Solid; Spreading
Pseudo-evolutionism: of Spencer, 593
Psychical research, 183, 409
Psychics: mathematical, 293, 447; united
with physics in biology, 448
Psychology, 155; of attention, xxx, 13–16;
in classiﬁcation of sciences, 275; comments on James’s Principles of Psychology, xlix–li, ln41, ln42, 231–39, 427–
29; fundamental conceptions of, xxxvii,
95–97, 103–5, 109; German, 235, 238;
Herbartian, 383; of intercommunication, 156; modern, 17, 22, 236; new,
xxx, xxxv, 13; in plan for dictionary,
293; positive science, 95; study of, 397.
See also Monism
Psychophysics, 14–15
Ptolemy, Claudius, 264, 287; Ptolemaic
system, 168n5; The Almagest, 250, 439
Ptolemy I, 442
Public opinion, 464
Public spirit, xl, 40, 187, 203, 401
Punctuation: in an ABC-separation, 222,
224, 226, 424; system of, 63, 69–70
Punishment, lxxixn98, 184–85, 187, 671;
death-penalty, lxxviii, 342; Peirce’s sixstep method of curing criminals, 343–
44, 465; as prevention and deterrence,
lxxviii, 341–44, 464, 674
Purkinje, Jan Evangelista, 399
Purpose: in agapasm, 194; in agapastic
development of thought, 203; in attention, 14, 16; honesty of, 291; predetermined, 155; vague in sheet of assertion,
420. See also End
Purposelessness: of anancasm, xciv, 199
Putnam, Hilary, 396
Pythagoras, 88, 264, 268, 277, 443; notion
of ﬁnite and inﬁnite, 391; notion of odd
and even, 77n3
Pythagorean hypotenuse, 546–47
Pythagorean theorem, 24, 47, 91
Pythagorean triangle, 47, 546
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Quadratic equation: in logical algebra, 75
Quality of feeling, 81; continuity of, 147,
149; ﬁrst element of an idea, lxxxiii,
148, 149, 397
Quantiﬁcation: of predicate, 30
Quantiﬁer: notation conventions, 55
Quantity: continuous, 90, 117, 390; discrete, 90, 390; imaginary, 90–92, 382;
inﬁnitesimal, 139; language of, 349;
logical, 210; positive, 90; real, 90, 91;
syllogism of transposed —, 130, 133,
134, 139, 140, 145, 367–68, 390, 393,
394
Queipo, Vicente Vázquez, 349, 466
Question: begging the, 272, 446
“Questions on William James’s Principles
of Psychology,” ln42, 625
Quetelet, Lambert Adolphe Jacques, 190,
412
Quick, Levi, xlvii
Quicktown, xxvi. See also Arisbe
Quincy, Josiah, 46, 377
Rabelais, François, 264, 443
Rachel, Mlle, 264, 279, 639
Racine, Jean, 265
Raleigh, Walter, 265
Ramus, Peter, 268
Rankine, William John Macquorn, 167,
190, 204, 402, 412
Raphael, 265
Ratio, xxxvi, 24
Rationality: sense of, lxvii
Ray: in geometry, 26, 27, 29, 106. See
also Line
Reaction, 180; called for by three types of
inference, lxxxiii, 151–52; coordination of, 152; second state of mind, 96,
103–4, 109; sense of, xc, 96, 104, 105,
109, 181, 353; uncertainty of, 153. See
also Action; Sense
Real: vs. imaginary, 90, 91, 93, 107. See
also Number, real
Realism, 137; vs. conceptualism, 352;
logical, 157; vs. nominalism, 353
Reality: including three categories, xcv;
materialist view of, 123, 353
Reason: abstract, 34; affront to, 87, 389;
its etymology, 24; human, 71, 352;
mediating, 87; in nature, 17, 23, 352
Reasoning: art of, xxix, lxi, 1, 6, 12, 71,
75, 363, 556; as computation, xxxvi, 24;

concerning relative terms, 31; diagrammatic, xxxvi, 24, 64, 70, 290, 352, 366;
as experimentation, 19, 24; formula of
bad —, 30; in a generalized sense, 238,
239; geometry as exemplar of, 271–72;
good, 24; individual train of, 201; about
inﬁnite numbers, 134; Kepler’s quality
of, 289–91; language as an instrument
of, 70; mathematical, xxxvi, 24, 31,
134, 140; necessary, 251, 252, 439; vs.
observation, 251; ordinary, 251; perception as, 235; physical, 31; probable,
251, 439; process, 236; right, 17; scientiﬁc, 113, 116, 242–43; thought connecting two ideas, 86; through signs, 64,
69, 251. See also il lume naturale under
Galilei, Galileo; Inference; Syllogism;
Thinking
Reciprocity: law of, 55, 378–79
Recognition, 138
Reductio ad absurdum, 112, 231, 238, 427
Reduction thesis, lxxn85
Reform: difﬁculty of, 84, 98
Regnault, Henri Victor, 450
Regressus ad inﬁnitum, 238, 239
Regularity: absence of, 386, 391; of
action, 408; of chance-spontaneity, 124;
developing from large numbers, 391;
fortuitous departures from, xc, 180; as
general relation between chance
actions, xc; inexplicable, 105; limits of,
liv; in nature, 118, 120; phenomena of,
197; product of growth, liii, 135; of real
existence, 181, 408; of universe, 21, 110
Reid, Thomas, 80, 380, 392
Reis, Johann Philipp, 419
Reisch, Gregor, 363
Relation: between attributes, 32; between
feelings, 104; diagrammatic expression
of, 24; of instants, 134; mode of, 55; of
more than two objects, 63, 69; six properties of relation L, 131; of time, lxxiv,
130; triadic, xcv. See also As many as;
Relatives
Relatives: notation for, 55, 139. See also
Logic of relatives
Religion: anti-Christian, 342; conciliated
with science, xxxvii, 34, 240–41, 346,
370; free, xxxiii; history of, 294; necessitarian, 155; Peirce’s interest in, lxxiv,
lxxvi–lxxviii; philosophy of, 155;
resting upon religious experience, 389;

Index
Religion (continued)
revelatory in Hegelianism, 195
Rembrandt, 265, 443
Remsen, Ira, lxxxixn111
Renouvier, Charles Bernard, 165n1, 245,
403, 436–37
Repetition: algebraical principle of, 211,
213–15, 421, 422
“Reply to the Necessitarians” (P 525), liv,
xciv, 389, 525, 606
“Report on Gravity”: Peirce’s work on,
xxviii, xli, xlv, lii, lxii–lxiii
Representation: in geometry, 106; outline,
290; vicarious, 137. See also Diagram;
Perspective; Projection
Reproduction, 432; and natural selection,
102; in protoplasm, lxxxix, 175, 179,
193
Reproductivity, 22
Resemblance, 31–32; of feelings, 97; of
ideas, 86, 127, 149, 153, 154. See also
Likeness; Similarity
Resistance: sense of, 353
Revelation: Book of, 198
Reverie, 13
Reversibility, 407; forbidden by law of
habit, 387; of mechanical operations,
102, 432; non-— of growth, xxxix, liii,
liiin44, 244, 432, 433; of physical laws,
390; of physical process, 387; of sign of
time ﬂow in motion equations, 16
Rhetoric, lxxxviii, 356; in plan for
dictionary, 294; pure, xcv
Ribot, Théodule, xxx, xxxv, 13–16, 363;
The Psychology of Attention, xxx–xxxi,
xxxix, 13–16, 363–64, 538
Ricardo, David, 265, 269, 639; his
inference, 21, 365
Richelieu, 265
Richter, Jean Paul, 265, 639
Ridgeway, William, lxxxv, 349, 350, 351,
466, 467
Riemann, Georg Friedrich Bernhard,
lxvn76, lxvii, lxxxi, 34, 272, 273, 366,
369, 382, 424, 447
Rienzi, Cola di, 265, 639
Ripley, George, 392
Risteen, Allan D., xlvi, xlviii, xlix, lxviii,
lxxi, 407, 425, 426, 613, 622
Robertson, Robin, 391
Robin, Richard S., 652
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Roland, Jeanne-Marie (Madame Roland),
lxv, lxvn75, 265
Romanes, George John, 42, 373, 428
Rome: principal dates of her history, 202
Rood, Ogden N., lix, 459, 492, 623
Rorty, Richard, 401
Roscellin, 200
Rosenberger, Ferdinand, 384
Roshana, lxxii, 329, 333, 462, 655, 657;
her abduction by Karolos, 317–19; conversation with Karolos, 324–27; her
marriage to Fasl Ullah, 325; her marriage
to Karolos, 336–37; her second abduction by Karolos, 335–36; talk with Karl
on matrimonial differences, 337–38; in
Vienna, 334
“Rough Notes on Geometry, Constitution
of Real Space,” 623
Rousseau, Jean-Jacques, lxvi, 265, 268,
639
Row. See Arrangement; Telltale row
Royal Society of London, lxix
Royce, Josiah, xlix, lvn52, lixn63, lxiii,
lxvn74, lxxxi, lxxxin102, 373; his dispute
with Abbot, lv–lix, lvn53, lvin56, 245–47,
433–38, 627–29; godlike talk at Royce’s,
lxxxi; Peirce’s opinion of, lv–lvi, 435–
36; his view on tychism, lxxxin101
Rubens, Peter Paul, 265
Rucker, Darnell, lxxxiin103
Rudolph II, 288, 289, 452
Rule: distinguished from principle, 67;
tendency as, 387. See also Algebra
Rule of three, 52, 378
Rule of thumb, 134, 140
Rumford, Count. See Thompson, Benjamin
Rush, James, 355, 469
Russell, Francis C., xxxiii, xxxiv, xxxv,
lxxvi, lxxix, lxxx, lxxxi, xciv, 373, 454,
594, 658
Saadi, 265, 443, 639
Saladin, 265, 443
Salter, William Mackintire, 42, 373
Salvation, lxxx
Sampling: analogous to welding of ideas,
21; inference from, 113–14, 115, 116;
random, 116. See also Induction
Santiago: Peirce’s middle name, xlviin35
Sarony, Napoleon, ii frontispiece
Satan, 185
Savonarola, Girolamo, 265, 268, 639

717

Index

Saxe, Maurice de, lxvn75, 265, 639
Scale: logarithmic, xlii, xlvi, 48–54, 378,
547–48; quantitative, 71; shifting of,
107; transference of part of, 52–53; of
truth, xxx, 71, 72, 73, 74, 75
Scale-table: invention of, 48–54, 378;
trigonometrical, 53
Schelling, Friedrich Wilhelm Joseph von,
135, 364, 391–92, 410
Schiller, Friedrich von, 265, 278, 279, 639
Scholasticism, 418; its development, 200
School: Dr. Jennison’s, 46, 375–76;
Hopkins Academy, 46, 376; Ma’am
Sessions, 46, 375; Miss Ware’s, 46, 376
Schopenhauer, Arthur, 265, 278, 279, 639
Schott, Johannes, 1n1, 363
Schröder, Ernst, xlvi–xlvii, xlviin35, 379,
417, 525, 632, 636
Schultze, Max, 399
Science, xxviin6, xxxivn15, xlviii, lxiii,
lxiiin70, 622
Science: anti-Christian teachings of,
lxxxv, 347–48; classiﬁcation of, lxviii–
lxix, lxviiin80, lxxi, 275, 276, 276 illus.,
366, 447–48, 645–46; conciliated with
religion, xxxvii, 34, 240–41, 346, 370;
entry in Century Dictionary, lxix, 645,
646, 653; history of, lx–lxi, 17; incompleteness of, 347; vs. law, lxxxiv; logic
of, 167n2, 465; modern, 42, 202, 243,
346, 347; moral teachings of, lxxxiv–
lxxxv, 345–48, 465; natural, lxx, 232–
33, 234; Pearson’s conception of,
lxxxvii, 352; its progress despite human
improvidence, 269–70; in pursuit of eternal verities, lxxxv, 465; simultaneous
discoveries in, 204; sum of human
activity of discovery, 347; Summa Scientiæ, 292; vs. theology, lxxxiv, 34
“Science and Immortality,” liii
Scipio Africanus, 265
Scott, Walter, 265
Scriptibility: of logical formulae, 208–9,
419–20, 613
Secchi, Pietro Angelo, 248, 439
Second (Secondness), 17, 21, 109, 110;
blind connection, 87; reactional, 86,
109; secundanity in protoplasm, 400.
See also Reaction
“Second Paper,” 160 illus., 595, 596–97
Secundanity, 400

Selection: natural, 19, 102, 190, 204, 414;
sexual, 190
Self: personal, 398; ultimate economical
end, 187. See also Ego; Person
Self-consciousness: delusion of, 398; immediate, lxxxiv, 155
Self-correction, 388, 431; of scientiﬁc
method, liii, 243
Selﬁshness: deiﬁcation of, 342
Semple, Robert, 280
Seneca, 388
Sensation, 569; connection of feelings, 97,
104, 155; diagram of, 569; explanation
of, 155–56; vs. feeling, 96; immediate,
137, 148; involving a general idea,
lxxxiii, 151, 152, 353; and perception,
238; of pressure, 156; primary, 155. See
also Feeling; Impression; Perception
Sense: of action and reaction, 104;
chemical, 156; of reaction, 96, 105,
109, 181, 353; of resistance, 353; of
sight and hearing, 156. See also Common sense
Sense-impressions: criticism of Pearson’s
view, lxxxvii, 353, 467
Sensualism, 153
Sentiment, xcii, 186, 187
Sentimentalism, 205; its doctrine, 188
Separation: ABC-, 222, 224, 226, 227,
424; n-point, 222
Series: completeness of, 395; concatenated, 143; continuous, 143, 144; discontinuous, 144; endless, 141, 142, 143,
145; last moment in, 138, 393; linear,
142, 144; ordered, 141–42, 143; perfect,
143, 144, 395; regular, 145. See also
Collection; Order
Sesostris, 268
Sessions: school of Ma’am —, 46, 375
Sessions, Elizabeth R., 375
Sessions, Lucy, 375
Sessions, Sarah, 375
Seth, Andrew, xxxiii
Seth, James, 245, 436, 437
Sextus Empiricus, 388
Sexual selection, 190
Sfendoni-Mentzou, Demetra, 396
Shaftesbury, Anthony Ashley Cooper, ﬁrst
earl of, 39, 372
Shakespeare, William, 265, 268, 452, 464,
643; quoted, 400
Shanks, William, 588

Index
Shaw, Henry Wheeler (Josh Billings), 440
Shea, George, 488–89
Sheet of assertion, 419, 420
Shefﬁeld, Justus Pearl, lxxv, lxxxi
Shelley, Percy, 265, 279, 639
Sherman, William Tecumseh, 265, 639
Shields, Paul B., 393
Shin, Kee Soo, xxxviii, xxxviiin20
“The Short Logic,” xliii
Siddons, Sarah, 265, 279, 639
Sign: aid to reasoning, 64, 69, 251; in
Arabic notation, 63, 64; of assertion, 64.
See also Addition; Claw; Equality; Letter; Multiplication; Notation
Signiﬁcation: invariable, 70
Similarity: association by, 127, 136, 397;
original appearance of, 387. See also
Likeness; Resemblance; Substitution, of
similars
Simile: arithmetical, 75
Sin: creation of God, 410
“Six Lectures of Hints toward a Theory of
the Universe” (sel. 3), xxxv, xxxvi, 538–
39
Sixtus V, 265
Skepticism: vs. fallibilism, xxxiin12
“Sketch of a New Philosophy” (sel. 4),
xxxv–xxxvi, 20 illus., 539–40
Slime: -mold, xlix, 398. See also Protoplasm
Small, Robert, 452, 453
Smith, Adam, 21, 265, 279, 365, 639
Smith, William Benjamin, 499–500
Sobieski, Jan, 265
Socinus, Laelius or Faustus, 277
Sociology, 21; in classiﬁcation of sciences,
275, 447, 448; in plan for dictionary, 294
Socrates, 265, 268
Solid, 598; diffusion in, 159, 399, 403;
elasticity of, 178, 403; heating of, 172;
vs. liquid, 159–63, 167, 399, 403;
Peirce’s CD deﬁnition of, 403–4; plasticity of, 403–4; points in, 133, 142;
state of protoplasm, 158, 159, 161, 162,
163, 173, 174, 175–76; virial in, 163,
170
Solomon, lxvn75, 265, 638, 640
“Some Consequences of Four Incapacities,” xc, xcvii
Sonnini, Charles Sigibert, 461, 463
Sophism: of the Cretan, 88, 382
Sophocles, 265
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Sophocles, Evangelinus Apostolides, 455
Sophy, lxxxv
Soul: connection with body, lxxxixn110,
14, 15, 22, 124; occult power in, 127,
136; study of, lxxiv, 126; three modes of
action of, 151. See also Mind
Southard, Elmer E., xcvi, xcvin120
Southey, Robert, 449
Southey, Edith Fricker, Mrs., 280, 449
Soutzo, Michel C., Prince, 467
Space, xxxviii, xxxix, 34, 110; a priori or
natural idea of, 25, 109; absolute, 468;
common sense conception of, xxxi; its
conception a ﬁction, xxxi; constant of,
229–30, 424–25, 426, 621, 622; continuous, 148; curvature of, xlvi, lix, lxiv,
lxviii, 425, 622, 623; development of,
18, 22; divisibility of, 394; Euclidean
vs. non-Euclidean, 108; exclusive occupancy of, 167; hyperbolic, xxxii, lix,
lxviiin77, 425; idea of, xxxi, xxxii, 390;
immeasurable, xxxii, 28, 108; limited,
xxxii, lxviiin77, 28, 108; in materialist
view, 123; measurable, xxxii, 29; n-dimensional, 89–90, 391; Non-Euclidean,
xlvi, 273, 424; parts of, 28; spatial extension of feeling, 147–48, 396; spherical,
623; of time, 130; unlimited but ﬁnite,
xxxii, 29, 108. See also Distance
Sparks, Jared, 199, 416, 444
Species: evolution of, 102–3, 432; transmutation of, 244
Speciﬁcalness: of events, 120
Speciﬁcation: accounted for, 124; continual, 122–24
Spectroscopy, 622
Spencer, Herbert, xxxiii, liii, lxix,
lxixn81, 87, 347, 365, 381, 385, 431–
32, 433, 465, 627; criticism of his notion of scientiﬁc inquiry, lii–liii, 242–
43; criticism of his theory of evolution,
101–2, 243–44; half-evolutionist, 102;
his pseudo-evolutionism, 593
Spencerianism, 42
Spenser, Edmund, 265
Sphere: attraction between contiguous —,
161; in discussion of Van der Waals’s
equation, 169–70; geometrical, 93
Spinoza, Benedict, 41, 265, 277, 278, 279,
448, 639
Spirit: of an age, 198, 203; common, 415;
its deeper workings, 193; esprit de
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Spirit (continued)
corps, 182, 398; public, 40, 187, 203,
401; real entitative, 198. See also Mind
Spiritualism, xxx, 14
Spirituality: injustice mother of, 199; science and, lxxxiv–lxxxv, 347
Spontaneity, liv, 22, 101, 109, 193; absence
of, 386; absolute, 386; explaining irregularity, 123; and feeling, 181; fortuitous,
180; hypothesis of chance-spontaneity,
xc, 124, 181, 408; in mental action, 153;
source of variety in universe, 122. See
also Chance
Sporting, 21; of absolute lawlessness, 127,
390; accidental variation, 102; arbitrary,
109, 110; evolution by, 192; excessive,
103
Spreading: of consciousness, 138; of feelings, xxxvi, xxxix, lxxxiii, lxxxix, xc,
97, 104, 148, 151, 182, 397, 408; of
ideas, lxxiv, lxxviii, lxxxii, lxxxiii, 126,
129, 136, 149, 150–51, 153, 392, 397;
law of continuous —, 150, 408; liquefaction in protoplasm, 158, 174, 175; of
motion, 16
Stading, Evelina, 280
Stallo, John Bernhard, 165, 401
Standard Dictionary, xxvii, 508
Stanley, Henry Morton, 265, 443, 639
Star: Arided, 108, 386; distribution of, lix;
equable distribution of, 229, 426;
motion of, 229–30, 425, 426; parallaxes of, 108, 386; Piazzi III 242, 108, 386
Statement: in Boolian algebra, 64, 65–66,
71; compound, 65; probable approximate, 432; in propositional algebra, 252
State of things, 112, 167n2, 251; actual vs.
possible, 252, 253; in hyperbolic evolution, 386–87
Statistical method, xciii, 190, 350
Statistics, 21
Stedman, Edmund Clarence, 661
Steele, Richard, 280
Steiner, Jacob, 265, 269, 444, 639
Stephen, Leslie, 242, 431
Stephenson, George, 265, 639
Sterne, Carus, 414
Sterne, Laurence, 278
Sterneck, Robert von, xli, lxiii
Sterret, J. Macbridge, 373
Stickney, Albert, lxiv; Peirce’s legal counsel, lxii

Stille, Werner, lxviii, 499, 647
Stoa, 112, 388
Stock, Joseph, 441
Stoicism, 112
Story, Joseph (Judge), 46, 374, 377
Story, William Wetmore, 44, 374
Stowe, Harriet Elizabeth Beecher, Mrs.,
280
Struggle for existence, xcii, xciii, 189
St. Thomas’s Episcopal Church, lxxvi,
lxxvin95, lxxvii, xcvii
Student: appeal to, 60, 73, 75, 110, 136
Subject: as affecting idea, 150; nominative, 397; of proposition, 86; suggesting
the predicate, 31
Subjectivism, 353
Subjectivity, 43; of extension of feeling,
148
Submolecule, 159, 172, 173, 176, 177.
See also Atom; Particles
Substance: chemical, 15, 67–68, 117, 173,
174; physical and psychical aspects of,
lxxx, lxxxviii–lxxxix, xc, 158, 165, 181;
of subjective consciousness, 138; two
kinds of, 43, 105, 106; universal, 15. See
also Matter
Substitution: algebraic rule of, 213; of
similars, 30, 31, 367
Subtraction: logical, 75–77. See also
Minus sign
Succession: of instants, 138
Suggestion, 154; by association, 13; associative, 239; in hypothetic inference,
235; inhibition of, 13; modiﬁcation of
general object in the mind, 150; ordinary, 236, 237; productive of belief,
235; in proposition, 31; psychological,
236; by sensations, 151. See also Association
Sui generis, 122
Sully, Duc de, 265, 639
Sully, James, ln41
Sum: logical, 255; meaning of, 66. See
also Addition
“Summa Scientiae” (sel. 50), lxxi, 646,
653–54
Sun and Shade: photogravure of Peirce, ii
frontispiece
Surface: color of, 145–46, 396; geometrical, 390; of heterogeneous body, 161;
plane, 89; points on, 142; spherical, 28,
108; -tension, 162, 174, 176, 407

Index
Survival of the ﬁttest, 102
Suter, Henry, 458
Suter, John W., 429
Swan, Joseph Wilson, 204, 418
Swedenborg, Emanuel, 265, 268
Swedenborgianism: as materialism, 232
Swift, Jonathan, lxvn75, 265, 281, 449
Swinburne, Algernon Charles, 277
Sydenham, Thomas, 40, 265, 268, 372
Syllogism, 237; Hottentot example, 133;
product of reasoning, 86; of transposed
quantity, 130, 133, 134, 139, 140, 145,
367–68, 390, 393, 394. See also Barbara; Baroco; Bocardo; Celarent;
Modus ponens
Sylvester, James Joseph, lxvn76, lxxn85,
lxxxixn111, 44, 370, 375, 445
Symbol: of quantiﬁers, 55
Sympathy, xc; in agapasm, xciv, 195, 415;
as continuity of mind, xciv, 196; with
neighbors, 189, 196, 415
Syncategorem, 86
Synechism, xcii, xcvi, 136, 156, 186, 404;
and agapasm, xciv; and continuity,
lxxxii; its etymology, 392; its
explanatory power, 157; in Hegelianism, 195; proof of, 203; talk on, lxxxi
“Synopsis, or Digest, of Human Knowledge,” 653
System: Cantor’s perfect —, 395; concatenated, 395; of geometrical entities, 94–
95, 99–100; house-building metaphor,
84–85, 98–99, 381; inﬁnite, 394; of logarithms, 48, 51, 54; meanings of the
word, 168, 168n5; of numeration, 2, 53;
of particles, 120–22, 123, 399; philosophical, xxxii, 18, 84–85, 98–99, 109,
165, 389; solar, 229, 426; super-inﬁnite, 394; sympathetic, 14; transcendental, 293; world as, 110
Taber, Henry, 37, 370–71
Table: of antilogarithms, 48, 51, 52; of
elements, 284, 450–51; scale-, 48–54,
378
Talleyrand-Périgord, Charles Maurice de,
265, 280
Talma, François Joseph, 265
Taylor, Brooke, 92n2, 382
Teleology: developmental in personality,
lxxxiv, 155
Telepathy, 156, 183, 398, 409
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Telltale row, 224, 226, 227
Temperature: absolute, 169, 405; its effect
on the virial, 171
Tendency: to adapt, 103; to analogous
thinking, 414; to change or not in Darwinian evolution, 102; to do otherwise
than previously, 387; to generalization,
xxxix, 97, 104, 110, 124, 387; to
growth, 101; of ideas to bring along other ideas, lxxxiii, 148, 392; of ideas to
develop, 397; of ideas to get connected,
127, 128; to obey rules, 387; to take
habits, lxxxix, xc, 110, 179, 181, 182,
387; towards uniformity, 127; to truth,
95
Tennyson, Alfred, Lord, 265, 278, 279,
443, 639
Term: additive, 67; middle, 237; product
of simple apprehension, 86
Terminology: ethics of, 43
Testimony: of ancient authors, 350; documents vs. monuments, 350, 351; as
foundation, 23. See also Evidence
Tetens, Johannes Nickolaus, 385
Textbooks: demulcent inﬂuence of modern —, lxi; in geometry, xliii, xliv; in
logic, xxxn10, xxxi, xlvii; in mathematics, xxxi, xliii
Thales, 88, 202, 265
Themistocles, 266
Theodosius I, 266
Theology: in classiﬁcation of sciences,
275; vs. science, lxxxiv, 34
Theophilus, 199, 416
Theorem, xxxviii–xxxix, xlviii, 37; a curious one in geometry, 60–61; binomial
— for integral powers, 140–41, 394;
proofs from given premises, 55
Theory: anancastic development of, 415;
construction of, 23, 85, 99, 110, 346,
380; vs. fact, 352; factual conﬁrmation
of, 346; Kepler’s “vicarious —,” 290;
motive for replacement of, 84, 98; nonexplaining, 87; number of possible
theories, 101; of numbers, 55–56; vs.
observation, 89; vs. practice, lxxxviii,
356; purpose of, 23, 105; simple or
complicated, 94; simplicity of true —,
99–100, 383. See also Explanation; Inquiry; Method
Thermodynamics, 293; second law of,
118
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Thermotics, 293; in classiﬁcation of sciences, 275
“Thessalian Topography: A Traveller’s
Tale,” 658
Thessaly: map of Eastern —, 316 map;
map of Greece, 298 map; tale of,
lxxiin87, lxxiin89, lxxiin90, 298 caption
Thessaly, tale of, lxv, lxxi–lxxii, lxxiii,
lxxvi, lxxix, lxxx, 296–340, 526–27;
Austrian ending, 334–39, 657, 661, 662;
its esthetic purpose, lxxiii, 453–54; textual genealogy, 655–63; two prefaces,
453–54, 661. See also Karolos Kalerges
Thiers, Louis Adolphe, 277
Thing: object in relation, 55; thing-ness,
181. See also State of things
Thing-in-itself: Kantian, 137
Thinking: analogous, 414; art of, xxix,
356; aural vs. visual, 19, 24; as experimentation, 17; free, 34, 193, 370; fruitful, 17, 19; machine, 201 (see also
Logical machine); secret of art of reasoning, 6; in time, 80; unsound, 24. See
also Reasoning; Thought
Third (Thirdness), xcv, 17, 21, 109, 110;
mediating, 86, 109
Thodores. See Maurokordato, Thodores
Thölde, Johann, 419
Thomas (apostle), St., lxxvi
Thomas à Becket, 258, 441
Thomas à Kempis, 263, 279, 639
Thomas Aquinas, St., 203, 258, 279, 418,
441, 448
Thompson, Benjamin (Count Rumford),
165, 265, 268, 279, 402, 639
Thompson, Henry, Sir, 409–10
Thomson, William, 159, 161, 165, 204,
204n5, 280, 399, 401
Thoreau, Henry David, 392
Thorn, Frank M., xxvii, xxviii, xlin25, lii,
lxii
Thought: American, 231, 437; analytic,
353; continuity of, 203; crystallized, 97,
105; economy of, 33–34; evolution of,
xcv, 128; individual, 41; inductive,
201n4, 417; law of, 23; men of, lxvi, 38;
and nature, 17, 19, 23; new, 194; three
modes of its development, 196–205,
414–15; train of, ln42, lxxxiii, 13. See
also Thinking
Three: rule of, 52, 378
Thucydides, 266, 369

Time, 110; absolute, 468; analysis of, lxxv,
146–47; and causation, 15–16; consciousness through, 137–38, 146, 392;
continuity of, lxxv, 134, 147; development of, 18, 22, 387; and development
of universe, 107, 387; ﬁnite, 137, 149,
154, 238; ﬂow of, lxxiv, 16, 128, 146–
47; form of change, 147; hyperbolic
continuum, lxxv; idea of, 390; immediate consciousness of, 79, 80, 137–38;
inﬁnite divisibility of, lxxv, 130, 134;
inﬁnitesimal interval of, lxxxii, 137–38,
154, 396; involved in the law of mind,
128; irreversibility of, lxxv; in materialist view, 123; natural idea of, lxxv, 134;
perception of, lxxxii–lxxxiii, 80; perfect, 387; and personality, 154–55;
properties of, lxxv, 130, 134, 390; regularity in relations of feelings, 387; system among relations, 130. See also
Duration; Instant; Moment
Timour, 266, 268, 639
Tintoretto, 266, 443, 638, 639, 640
Titian, 266, 279, 443, 639, 640
Todd, John P., 374
Todd, Susanna Hill, 44, 374
Toleration: in philosophy, lxxxv
Tolstoy, Leo, 281
Torture: Peirce’s stance against, lxxviii,
343, 464
Tourgueneff. See Turgenev
Toussaint L’Ouverture, 266
Transaction: of learning, 194
Transcendentalism: from Concord, 135,
392
Transference, 52–53. See also Scale-table
Transformation, xlviii; algebraic rules of,
65n2, 72n2
Transitiveness: of law of mind, lxxiv, 128;
principle of copula, 72; of relation L,
131; of temporal relation, 130
Transitivity, lxxv
Translation: Peirce’s views on, lxxixn99
Transposition: in equations, 58, 59
Treadwell, Daniel, 46, 377
Trees: forking, xlviii–xlix, xlixn39, 225
illus., 424. See also Cayley, Arthur
Triangle, xlviii, 90–91 illus.; Pythagorean, xliii, 47, 546; right-angled, 24, 47,
546; spherical, 272, 386; sum of its angles, 88–89, 92, 93, 108, 272, 382, 386,
446
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Triantaphyllis, Perikles, 302, 303, 304,
457
Truth: alêtheia, 114, 388; approximate,
88, 113, 119; degree of — of propositions, xxx, 71; dubiously metaphysical,
lxx; eternal verities, 347, 465; inner
well of, 94; love of, 271; not exact, 25–
26; represented by number, 77; Royce
on, 438; scale of, xxx, 71, 72, 73, 74, 75;
table, xlvii; telling lies in Thessaly, 307;
tendency toward, xxxvii, 95, 383; value
in algebra of the copula, 210; value in
Boolian algebra, 64–66, 71, 73, 75–77;
of vital importance, 465. See also Exactitude
Turenne, Vicomte de, 266, 268, 639
Turgenev, Ivan Sergeyevich, 278, 449
Tursman, Richard, 401
Twain, Mark, 440
Twentieth century, 188, 386
Two: character of character in collection,
56
Twoness, 400
Tychasm, xciii, 194, 414; degenerate form
of agapasm, xciv, 194–95; mode of development of thought, xciv, 196, 197–
99, 414–15, 417–18; and test of minute
variation, 197
Tychasticism, 194, 195
Tychism, liii–liv, lxxxin101, xciv, xcvi,
135, 157, 179, 194, 195
Tyndall, John, lxviii, lxviiin79, 502; his
prayer test, 348, 409–10, 465

Unit: cow as barter —, 351, 467; of gold,
351, 467; linear, 28, 29; of weights and
measures, 349, 351, 466, 467
United States Coast and Geodetic Survey,
xxvi, xxvii–xxviii, xl–xli, xlv, li–lii, lx,
lxii–lxiii, lxiv. See also under Peirce,
Charles S.
United States Ofﬁce of Weights and
Measures, lxxxv
Unity: of consciousness, 81; of the ego,
182; of thought and nature, 17, 19, 23,
24, 352
Universality: absolute, 347
Universe, 425; consciousness in, 81, 380;
development of, 107, 122; evolution of,
103, 155, 386–87; explanation of, 21;
governed by a father, lxxiv, 126, 389; intelligibility of, 19; as machine, 347;
main features of, 110; in original
nebula, 112; its regularity, 21, 110, 125;
theory of, 17–18, 23, 24, 106; variety in,
109, 122, 150. See also World
Universe of discourse, 55
University: of Cracow, 1; state of science
in, lx. See also Chicago University;
Clark University; Johns Hopkins University
Univocal name, 87
Unknowability: of past ideas, 136;
Spencer’s Unknowable, liii, 244. See
also Unintelligibility
Utilitarianism: its care for reasoners, 269;
motto of, 185; substitute for the Gospel,
xcii, 191

Ultima: name for pile of cards, 6, 7
Ultimates, xxxvi, 22, 114, 123; none in
science, 347. See also Fact
Uncertainty: of mental action, 152–53
Underwood, Benjamin Franklin, xxxiii,
369
Uniformity, lxxiv; absolute, 150–51; and
fatigue, 129; and habit, xc, 181; mental,
127; in nature, 32, 123, 242, 352, 368;
according to Pearson, 352; primordial
element of the universe, xcv; requiring
explanation, xcv, 101; statistical, 105
Uniformization: principle of mental —,
153
Unintelligibility, 87; incomprehensibility,
232, 233, 244. See also Inconceivability;
Inexplicability; Unknowability

Vagueness. See Feeling, vague; Indeterminacy
Vail, Alfred, 419
Valency, xciv, 168, 448, 451, 650;
atomicity, lxxn85, 285, 451
Valentine, Basil, 204, 419
Validity: of induction, 112, 115, 116; of
inference, 71–72, 113, 114–15, 117
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