BSHS Monographs publishes work of lasting scholarly
value that might not otherwise be made available, and aids
the dissemination of innovative projects advancing
scholarship or education in the field.

13. Chang, Hasok and Jackson,
Catherine (eds.). 2007. An
Element of Controversy: The Life
of Chlorine in Science, Medicine,
Technology and War.

ISBN: 978-0-906450-01-7.

12. Thackray, John C. (ed.). 2003.
To See the Fellows Fight: Eye
Witness Accounts of Meetings of
the Geological Society of London
and Its Club, 1822-1868. 2003.
ISBN: 0-906450-14-4.

11. Field, JV and James, Frank
AJL. 1997. Science in Art.
ISBN 0-906450-13-6.

10. Lester, Joe and Bowler,
Peter. E. Ray Lankester and the
Making of Modern British
Biology. 1995.

ISBN 978-0-906450-11-6.

09. Crosland, Maurice. 1994. In
the Shadow of Lavoisier:
ISBN 0-906450-10-1.

08. Shortland, Michael (ed.).
1993. Science and Nature.
ISBN 0-906450-08-X.

07. Sheets-Pyenson, Susan.
1992. Index to the Scientific

Correspondence of J. W. Dawson.

ISBN 978-0-906450-07-9.

06. Morris, PJT, and Russell, CA;
Smith, JG (ed.). 1988. Archives of
the British Chemical Industry,
1750-1914: A Handlist.

ISBN 0-0906450-06-3.

05. Rees, Graham. 1984. Francis
Bacon's Natural Philosophy: A
New Source.

ISBN 0-906450-04-7.

04. Hunter, Michael. 1994. The
Royal Society and Its Fellows,
1660-1700. 2nd edition.

ISBN 978-0-906450-09-3.

03. Wynne, Brian. 1982.
Rationality and Ritual: The
Windscale Inquiry and Nuclear
Decisions in Britain.

ISBN 0-906450-02-0

02. Outram, Dorinda (ed.). 2009.
The Letters of Georges Cuvier.
reprint of 1980 edition.

ISBN 0-906450-05-5.

01. Jordanova, L. and Porter, Roy
(eds.). 1997. Images of the Earth:
2nd edition.

ISBN 0-906450-12-8.

For e-prints and ordering
information, visit the BSHS
Monographs Website:
www.bshs.org.uk/monographs




BSHS MONOGRAPHS
_ 9 _

THE ANNALES DE CHIMIE



BSHS MONOGRAPHS

Series Editor: Dr P.J. Weindling, University of Oxford

. Images of the earth: Essays in the history of the environmental sciences.
Edited by L. J. Jordanova and Roy Porter. 1979, reprinted 1981.

. The letters of Georges Cuvier: A summary calendar of the manuscript and
printed materials preserved in Europe, the United States of America, and
Australasia. Edited by Dorinda Outram. 1980.

. Rationality and ritual: The Windscale inquiry and nuclear decisions in
Britain. By Brian Wynne. 1982.

. The Royal Society and its Fellows, 1660-1700: The morphology of an early
scientific institution. By Michael Hunter. 1982, reprinted 1985; 2nd
edition 1994.

. Francis Bacon’s natural philosophy: A new source. A transcription of
manuscript Hardwick 72A with translation and commentary. By Graham
Rees assisted by Christopher Upton. 1984.

. Archives of the British chemical industry, 1750-1914. A handlist. By
Peter J. T. Morris and Colin A. Russell. Contributing editor John Graham
Smith. 1988.

. Index to the scientific correspondence of John William Dawson. By Susan
Sheets-Pyenson. 1992.

. Science and nature: Essays in the history of the environmental sciences.
Edited by Michael Shortland. 1993.

For titles 1-5 the series editor was Dr Roger Smith, University of Lancaster; for titles 6 and 7
the series editor was Dr J. G. Smith, University of Leicester.



IN THE SHADOW OF
LAVOISIER:

THE ANNALES DE CHIMIE

and the establishment of a new science

Maurice Crosland
University of Kent at Canterbury

BRITISH SOCIETY FOR THE HISTORY OF SCIENCE



© Maurice Crosland, 1994

ISBN 0-906450-10-1

Printed in Great Britain by The Alden Press, Oxford



Contents

Preface

Introduction

Chapter 1 THE NEW CHEMISTRY
1 The study of chemistry

N bW

The development of the concept of the ‘chemical revolution’
The chemical revolution

Descriptions of the new chemistry

The uncertain territory of ‘physics’

The expanding frontiers of chemistry

Chapter 2 THE PRINTED WORD: A LEGACY OF FRENCH

N =

N bW

TEXTBOOKS AND JOURNALS
The textbook tradition
Lavoisier’s Traité élémentaire de chimie and other contemporary
textbooks.
The Mémoires of the Paris Royal Academy of Sciences
The Observations sur la physique and the Journal des savants
Different types of scientific discourse
Texts and authority

Chapter 3 THE ANNALES DE CHIMIE

1
2

N L W

Chapter 4 THE EDITORIAL BOARD: BUSINESS, IDEOLOGY AND

1
2
3
4

Crell’s Annalen: a precedent in a German context

ix

10
14
19
22
29

37

42
49
51
55
59

64

French periodicals and newspapers: challenges to censorship on the

eve of the Revolution

The founding of the Annales

An international journal of the new chemistry
Discontinuity in publication

Translations and abstracts

PHARMACY
The formal organisation of the editorial board
The working of the editorial board
Problems with the publishers
Conflicting personalities and ideologies

68
71
76
81
86

92
95
101
105



vi

CONTENTS

5 Pharmacy 109
6 Government support 114
7 Circulation of the Annales 117
Chapter 5 OTHER FRENCH SCIENTIFIC JOURNALS, ¢.1800
1 The Mémoires of the First Class of the Institute 121
2 The Bulletin of the Philomatic Society 123
3 The Mémoires of the Society of Arcueil 127
4 The Moniteur and the Journal des mines 130
5 The Bibliothéque britannique 135
6 La Métherie’s editorship of the Journal de physique 137
7 Attacks on Lavoisier and support for Davy 142
8 The Journal de physique and the scientific fringe 146
Chapter 6  THE RANGE AND CONTENTS OF THE ANNALES
1 A wide range of subject matter 152
2 Chemistry as a basic science 156
3 Chemistry, the war effort and public service 160
4 The Annales as a journal based in Paris 164
5 Correspondence as a feature of the Annales 167
6 Joint articles, announcements and book reviews 172
7 The index volumes 176
Chapter 7 CHEMISTRY AFTER LAVOISIER
1 The oxygen theory, respiration and oxidation 180
2 Quantitative analysis: organic and inorganic 185
3 The oxygen theory of acidity: criticism and development 189
4 New earths and new elements 193
5 Davy’s work on the isolation of elements 198
6 Applied chemistry 201
7 Disinfection 206
Chapter 8 PHYSICS AS AN EQUAL PARTNER WITH CHEMISTRY
1 The 1815 crisis and its resolution 211
2 The early years of the new series 214
3 Physics - as presented by Arago 219
4 The chemical content 228
5 Links with the Academy of Sciences 232
6 Reporting research from other countries 234
7 Later editorial control 238
8 Expansion of the editorial board and later series 241



CONTENTS vii

Chapter 9 CHEMICAL JOURNALS IN THE LATER NINETEENTH

CENTURY
1 Rival French chemical journals 245
2 The decline of the Annales 252
3 British chemical journals 255
4 German and other journals 262
5 Abstracts and surveys of recent advances in chemistry 268

Chapter 10 FRENCH CHEMISTRY IN THE NINETEENTH CENTURY

1 The resurrection of Lavoisier 274

2 Chemistry in the Academy and the Société chimique 278

3 Schools of chemistry 282

4 Books and laboratories 286

5 Some national comparisons 288

6 Conclusion 292
APPENDICES  No.1 Supporting Documentation 298
No.2 Members of the editorial board 318

BIBLIOGRAPHY 330
NAME INDEX 342
SUBJECT INDEX 349

JOURNAL INDEX 352



viii CONTENTS

ILLUSTRATIONS

Figs. 1 & 2. Title pages of the first and second editions of Vol.1 of 73
the first series of the Annales de chimie

Fig. 3. Title page of the only volume published of the rare English

translation of the Annales 87
(by kind permission of the Beinecke Rare Book and Manuscript Library,
Yale University)

Fig. 4 & 5. Title pages of the two rival editions of Vol.50 of the Annales 104

Fig. 6. Title page of Vol.1 of a new series of the Observations sur la
physique, now including the word ‘chemistry’ in the title 141

TABLES

Table 1. Membership of the editorial board of the first series of
the Annales 96

Table 2. Members of the editorial board of successive series of the
Annales, 1789-1913 243

ABBREVIATIONS

A.c. Annales de chimie

A.c.p. Annales de chimie et de physique

B.J.H.S. British Journal for the History of Science

C.R. Comptes rendus hebdomadaires des séances de I’Académie des Sciences

D.S.B. Dictionary of Scientific Biography, ed. C.C. Gillispie, 16 vols., New
York, 1970-1980

J. de phys. Journal de physique

Obs. Observations sur la physique



PREFACE

‘During the years 1790-1825 France had more scientists and
technologists of the first rank than any other nation had ever had over
a comparable period of time’

(D.S.L. Cardwell, Technology, science and history, London, 1972,
p.123))

‘The discontinuous and fragmentary nature of the extant
documentation from the revolutionary period is one of the most
telling consequences of the deregulationist cultural policies of the
[French] government.’

(Carla Hesse, Publishing and cultural politics in revolutionary
Paris, 1789-1810, Berkeley, Cal., 1991, p.133.)

One could imagine someone giving a prescriptive view of how the history of a
journal should be written. Yet to accept any such single view would be
equivalent to accepting the idea that there is only one way to write a bio-
graphy. Someone who is a friend of the family and has access to a lifetime of
personal correspondence will probably produce a different kind of biography
from a person who has worked more remotely from published sources only.
Thus, irrespective of the predilections of the author, the material available
will have an important effect on the product, and this is certainly the case with
the history of a periodical. An author, who only had the published volumes of
the periodical itself to work from, would be obliged to focus on the contents
of the journal, which might provide a largely internalist view of the dev-
elopment of science in the period. At the other extreme we could imagine
someone, who had been given all the business records of a journal, mar-
vellously preserved, who might very well produce a business history with
little discussion of the science itself or its development.

In the writing of this book the author finds himself in an intermediate
position. Over the years he has been able to collect a fair number of manu-
script sources: a few letters, accounts, and precious minutes of meetings of
the editorial board, as well as certain other material giving a background to
the publication. Unfortunately, many business records have not survived, and
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evidence of the circulation of the journal is patchy. Yet, given the importance
of the Annales de chimie as a focus for the new chemistry, it would be a great
pity if the absence of complete records prevented a study of this key journal.
For a journal, which passed through the thick of the revolutionary turmoil and
which changed publisher and printer many times in the period 1789-1815, it
would be totally unrealistic to expect perfect documentation. The floodgates
which were opened in 1789-90 by the newly-won freedom of the press, pro-
duced a torrent of largely unrestricted publications. It was, therefore, a period
of great opportunity but also of exceptional instability for publishers and
printers. It was only later, under Napoleon, that control of the press was re-
introduced.

A slight change of strategy, therefore, suggested itself. The understandable
abence of some primary sources has encouraged the author to cast his net
more widely. Instead of a very detailed history of one journal, such as might
be of interest to only a few specialists, he has tried to present the history of
the Annales in the fuller context of publication of scientific material in France
at the time and also, more generally, in Europe. And if there is any reader
who thinks that one can write the history of science without reference to gen-
eral history, it may be pointed out that the political and economic history of
the period affected not only the foundation of the Annales in 1789 but also its
temporary closure at the end of 1793; it affected not only the resumption of
publication in 1797 but also to some extent the decision to conclude the first
series in 1815 and begin a new series in 1816, echoing the political and social
transition from the Napoleonic period to the period of the Bourbon
Restoration.

The difficult political situation during the early years of the Annales de
chimie is reflected in the different versions of the name of one of its editors,
as printed on the title page of successive volumes of the journal. Guyton de
Morveau, unlike Lavoisier, survived the period of violence of the early re-
public. In the first few volumes of the Annales his name had appeared as ‘De
Morveau’ after the property owned by his family. Already by 1790, however,
the use of the particle ‘de’ in a name became inadvisable and he described
himself simply as ‘Guyton’ or even briefly as ‘Monsieur Guyton’. By the time
the Annales reappeared after the Terror he had become ‘Citizen Guyton’. In
the early years of the Empire he reverted to ‘Monsieur Guyton’ and even-
tually from volume 73 (1810) he settled for ‘Guyton-Morveau’. In the final
years of Napoleon’s rule he was to become a Baron.

Here is ample evidence of the swing of the pendulum of history. The An-
nales had to appeal to a public living through a period of political extremes. It
had to appeal to values such as utility and enlightenment, which transcended
political change. Yet at the same time it could not ignore the momentous
events taking place on its very doorstep. Thus, when the Annales resumed
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publication in 1797 after an interruption of three years, it devoted the first two
volumes to the advisory work ‘of national importance’ that had been carried
out in the meantime by men of science, including members of its editorial
board.

This study focuses principally on three dimensions: the political, the econ-
omic and, of course, the scientific. It was more than a coincidence that the
Annales de chimie dates from the revolutionary year of 1789. But it was not
only a question of freedom to publish outside the framework of the established
Academies; in those unsettled times there was the recurring problem of find-
ing a publisher who could ensure the regular printing of manuscripts. And be-
hind all this was the raison d’étre of the Annales - the new chemistry of La-
voisier and his colleagues. Both the contents and style of the Annales are
examined, but with more attention given to the former. As we shall see, the
contents were quite wide-ranging and so inevitably was the style since, unlike
a book by a single author, the very strength of the Annales lay in its multi-
plicity of authorship. It might be unkind to describe the contents as miscell-
aneous, but the articles came from so many different sources and were (as we
shall see) in so many forms that any attempt to characterise a single style
would be futile. Only in the second series of the Annales did a more uniform
presentation of the scientific memoir emerge.

The emphasis of this study is very much on the first series of the Annales
de chimie and its transformation into the second series, which is arguably of
comparable major importance. In other words it is far from being an ex-
haustive study of the Annales throughout the nineteenth century. This is,
therefore, a task for the future. Yet a word of warning may be permitted.
There might be a temptation for some researchers, having access to the
massive array of volumes of the Annales extending throughout the nineteenth
century, to attempt some superficial quantitative analysis. Thus one could
simply count the number of articles by different authors or even count the
number of pages devoted to different subjects. Such a task could be delegated
to a junior research assistant, who might not even be required to understand
the contents of the periodical. Yet we should recognise that a quantitative
analysis of scientific work may supplement but it can never replace a qualita-
tive study. Thus while one might simply count the number of pages published
by a prolific author like Marcellin Berthelot, who, in a superficial sense, was
most ‘productive’ in the last quarter of the nineteenth century, this is not
much use without a critical evaluation of what was published, paying
particular attention to the duplication of published research. The Annales has
been described as ‘an inexhaustable mine’', an indication that, while this
book represents the first extensive study of it, it will certainly not be the last.

' *une mine inépuisable’ - F. Dagognet, Pasteur sans la légende, Paris, 1994, p.393.
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Apart from the Annales, there will be room for further studies of other
journals which reflect the enormous growth of chemistry in the later nine-
teenth century. But, of course, other sciences were also growing and estab-
lishing their necessary institutional bases. Researchers in the future will no
doubt look at the journals sponsored by scientific societies of all kinds as well
as journals like the Annales, which operated independently of the main
societies and where the choice of editors was of greatest importance. We shall
see that, although the Annales was often under the control of one or two dom-
inant figures, at other times it appeared as the product of a committee, with
understandable consequences.

I am indebted to many scholars, whose work I have used. Footnotes and
bibliography provide a good indication of the debt owed by any author to pre-
vious writers. In addition I should like to thank my colleagues and especially
my former postgraduate students both at the University of Kent and at the
University of Leeds, who have supplied relevant information or who have
helped me to develop my ideas. For particular help with sources I must thank
the staff of the archives of the Académie des Sciences, the Archives Nation-
ales, and the College de France. Monsieur Andrieu, mayor of Saint-Léonard
de Noblat in 1991, was good enough to supply me with a microfilm of a book
containing the minutes of the editorial board of the Annales de chimie. Marco
Beretta kindly supplied copies of some pages of the Annales, although most of
my study has been based on the holdings of the University of Kent,
supplemented by visits to the London libraries. I should like also to express
my gratitude to William A. Smeaton, who placed his unrivalled knowledge of
the background to late eighteenth-century French chemistry at my disposal.
He was specially helpful in providing information on some of the work of
Guyton de Morveau. Yet, if he was able to correct a number of errors in the
draft typescript of some of the early chapters, any remaining errors must
remain the responsibility of the author.

The typing of the first part of the manuscript and the French text in Ap-
pendix I was the work of Irene Crow before her recent retirement. She was
succeeded most ably by Trish Hatton who, since 1992, has taken over the
labour of typing. In addition, Mrs Hatton has coped most patiently with the
tedious task of transforming the text and footnotes from one computer system
to another. I should like to thank her for her invaluable help in producing the
final text of this book. Alex Dolby also provided assistance with the word
processor. I should like to give particular thanks to William Brock and John
North for the encouragement they offered the author at different stages in the
production of this book. I should also like to thank Paul Weindling for his
support and co-operation in publishing the book. Finally I am obliged to half a
dozen anonymous referees, who read my typescript and recommended publi-
cation.



INTRODUCTION

“The scientific periodical ..... is more amenable to study because it is
a visible part of the total structure of scientific communications and is
represented by a large number of physical artifacts that can be exam-
ined and analysed.’

(David A. Kronik, A History of Scientific and Technical Periodicals
..... 1665-1790, 2nd edn., Metuchen, N.Y., 1976.)

‘The scientific periodical has responsibilities additional to that of
communication. Journals form the scientific archive; they are the
official public records of scientific achievement.’

Bernard Houghton, Scientific Periodicals. Their Historical Devel-
opment, Characteristics and Control, London, 1975, p.43.

There have been many studies of ‘great books’ in science and of their authors,
but very few of important scientific periodicals. Yet in the late eighteenth
century the periodical was beginning, in some ways, to replace the book as
the principal method of conveying scientific information. It has been remarked
that:

The periodical shares with the book the characteristic of not being as

firmly bound to the events of the day as the newspaper, and has in

common with the newspaper that it is usually issued at regular inter-

vals and generally with the view of continuation into the indefinite

future.”
One of the reasons for the comparative neglect of the periodical is that it is
usually the work of many authors and, therefore, more difficult to deal with.
Yet it has a certain unified character through the consistency of its format and
its editorial policy.2 At the most superficial level this unity is achieved by
repeating the title at the beginning of each issue, and in the method of presen-
tation of the contents.

' David Kronick, 4 History of Scientific and Technical Periodicals, 2nd edn., Metuchen,

N.Y., 1976, p.15.
> Ibid., p.17.
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A further characteristic of the periodical relates to its distribution. It must
be available to all those willing to pay for it and the cost of one issue would
normally be quite modest compared with some books. One way of keeping the
cost down would have been to limit strictly the number of illustrations. It
would be important to ensure continuity of sales by means of subscriptions
paid in advance. This implies a major commitment on the part of the reader,
which might be encouraged by a previous knowledge of the journal, or by
confidence inspired by the reputation of the editor(s), or the wish to adhere to
a particular community. In the case of the Annales de chimie a nucleus of
subscribers would be members of the chemical community. Indeed, the An-
nales greatly helped to establish such a community both in France and abroad.

Although the regular appearance of periodicals at stated intervals of time
gives them an obvious feature in common with newspapers, two important
criteria may be cited to distinguish a periodical from a newspaper.” News-
papers are closely associated with the events of the day or the week. One
reads newspapers only to learn what is currently happening in the parish, the
country or the world. Newspapers, therefore, quickly become out of date in a
way periodicals do not. Also newspapers are addressed to a much wider
audience than the periodical. The public for a newspaper usually has a geo-
graphical basis, while the readers of a periodical are based more on a com-
munity of interests.

Many journals of different kinds were founded in the eighteenth century,
but most were short-lived. Although there was an impressive growth in the
number of French journals (around 80 by 1785), they lagged behind the num-
bers in some other countries, particularly the German states.*  This was
partly because of greater political centralisation in France, leading to a less
active provincial life. It also reflected the greater emphasis on literacy in
Protestant northern Germany, which also benefited by a network of universi-
ties providing an institutional base for the support of very many German peri-
odicals. Yet, as has been pointed out,” there was no direct correlation be-
tween the amount of publication and local contributions to science in the late
eighteenth century. Much of the outstanding work in chemistry was taking
place in France or Britain rather than Germany, which may provide one of the
reasons for the greater number of reviews in various German periodicals;
many of them devoted a considerable space to translating, abstracting and re-
viewing foreign journals and books. This in turn was to be one motive for the

These points, originally made by J. Kirchner (Das deutsche Zeitschrifienwesens, seine
Geschichte und seine Probleme, 2 vols., Wiesbaden, 1958-62.) are reported by Kronick, op
cit., pp.17-18.

* Jack R. Censer and Jeremy D. Popkin, ‘Historians and the press’ in their Press and
Politics in Pre-revolutionary France, Berkeley, Cal., 1987, pp.1-23.
*  Kronick, op.cit., p.191.
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Lavoisier circle launching a chemical journal in Paris, since the French capi-
tal itself had an enviable concentration of talent. In addition to many chemists
and pharmacists in the Paris region and a sizeable student population
(especially after 1794), we know, from the evidence of letters published in the
Annales de chimie, that provincial readers included a fair number of pharma-
cists, physicians, teachers and industrialists.

Most scientific journals are either substantive journals or society proceed-
ings.6 ‘Substantive’ here means ‘not derivative or dependent’ and this is the
main category we shall be considering. In late eighteenth-century France, both
the Observations sur la physique and the Annales de chimie fall into this
category, although that is not to say that they did not also contain abstracts
from other (usually foreign) journals and book reviews. Indeed the first proj-
ect for the Arnnales was simply for a translation of a German journal, possibly
supplemented by some abstracts of other chemical papers. Fortunately, by the
time the Annales was launched, the editors had become much more ambitious,
with the bulk of the contents being based on original French papers. Although
many of the papers were by members of the editorial board, in principle any
chemist could write in to report his experimental work and this would be
published, subject only to basic refereeing.

This provides a contrast to the procedings of scientific societies, which
would normally only publish papers previously read at meetings by their own
members. In this study, the Mémoires of the Paris Academy of Sciences and
its successor, the First Class of the Institute, provide the prime example of
such a journal. Here we may point to a contrast. Unlike the traditional state-
subsidised, ponderous and expensively produced Mémoires of the Academy
with sumptuous bindings, compiled at a leisurely pace by an elite for the ad-
miration of posterity, the Annales was a private initiative intended for im-
mediate consumption. Nor was the readership expected to be necessarily
passive. Readers were encouraged to think of themselves as potential con-
tributors to the Annales, which soon changed from a quarterly to a monthly
publication. It was, therefore, an important source of scientific news and its
modest price helped to make it available to most members of the growing
community of chemists and others interested in the new science.

Yet, although each issue would be scanned with great interest at the time of
publication, the Annales had much more than the ephemeral value of a news-
paper. The separate issues would be bound up into volumes and kept on the
shelves as a part of the owner’s personal library, where they could be referred
to as required. Thus, in addition to their function as communication, many

S Ibid., p.77.
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scientific periodicals also came to have an archival value.’

One basic theme of the book, brought out in Chapter 1, is the emergence
of chemistry as a new science, a study transformed by Lavoisier and his as-
sociates. Before the work of Lavoisier, chemistry had been largely pharmacy
or the work of modest artisans. It is true that it had also been caught up in an
ambitious reductionist programme, which tried to relate it to Newtonian me-
chanics. Some chemists may even have welcomed some association with
Newton as providing a mantle of respectability8 , but Newton had little useful
to offer. Lavoisier’s transformation of chemistry was to be quite independent
of Newton. Nor did Lavoisier have much to do with the pharmaceutical tra-
dition in chemistry, as we shall see.

In a way the story of the Annales encapsulates the whole making of modern
chemistry: the emergence of chemistry from pharmacy, and its new status in
the nineteenth century as a science related to physics. After the death of La-
voisier there were differences of opinion among the leading members of the
editorial board, representing different ideologies within the new chemistry.
The pharmacy element was strongly represented by Fourcroy until his death
in 1809. Even then Guyton continued to represent a medical dimension
through his many papers on fumigation. Guyton’s death in the winter of 1815-
16 gave Berthollet, the only surviving chemist on the original editorial board,
the opportunity to bring to the fore his own interest in allying chemistry with
physics. This alliance was made explicit in the expanded title given to a new
series of the journal, which now became the Annales de chimie et de
physique. Berthollet was able to call on two young protégés, Gay-Lussac and
Arago, who would respectively be responsible for articles on chemistry and
physics. Thus, although chemistry was to be associated with physics, it was,
nevertheless, for the most part, differentiated from it.

The story of the Annales is taken up to the beginning of the twentieth cen-
tury, by which time it had come under the control of Marcellin Berthelot, re-
garded by many of his contemporaries as the doyen of French science. This
time span enables us to go beyond the early years of the Annales, when it
dominated the reporting of chemical research in France, and to look at the
later years of decline in the face of growing competition. In other words, the
story told is one of the rise and fall of the Annales. The story is taken up to
1913, by which time the century-old practice of combining chemistry and

Bernard Houghton, Scientific Periodicals. Their Historical Development, Characteristics
and Control, London, 1975, p.43.
¥ Thus Mary Jo Nye writes: “allusions to Newton by chemists in the eighteenth century . .
. can be understood as a means of legitimation for apron-coated chemists among the black
gowned philosophers of the university”. From Chemical Philosophy to Theoretical Chem-istry,
Berkeley, Cal., 1993, p.264.
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physics in the same journal was found to be too restrictive, so separate series
were opened for the two sciences.

The Annales de chimie was not a vague concept, but a very concrete thing
and we cannot ignore the practical dimension of making the periodical a real-
ity. It required considerable organisation and support to bring out a multi-
authored work at regular intervals. With a different emphasis, therefore, from
some recent books which have concentrated on the rhetoric of science, this
study must in the first place draw attention to the political situation in France,
which acted as a constraint on the launching of the Annales and subsequently
interrupted its publication. Not unrelated is the question of censorship, which
has two aspects. Although in principle there was some political censorship
from time to time, notably in the early years and again in the late 1820s, the
Annales had no direct political input and this aspect is less important than the
more permanent problem of possible scientific censorship. In the early days of
the Annales this would relate mainly to the issue of publishing papers based
on the old phlogiston theory. Later, as, for example, when Dumas was editor,
it might relate to adherence to a specific theory of organic chemistry or
membership of a particular research school. This is a large question, where
direct evidence is difficult to find, and no doubt there will be further research
as well as speculation in this area.’

A second practical dimension is the economic one. The Annales was
founded as a business venture, in which any profits were to be shared by the
publisher and the members of the editorial board. We shall see how difficult it
was in the early period to find a reliable publisher, who could manage to stay
in business for more than a few years. No doubt the Annales was unfortunate
in the choice of some of the succession of publishers, who contracted to bring
out monthly issues of the journal during the revolutionary and Napoleonic
periods. We have sufficient evidence to provide a basic business history of the
Annales, a reminder that the activity we call science involves much more than
what is done in the laboratory. If the work done there was not published and
hence communicated to the scientific community, modern science would be
impossible. Thus although in this book the actual development of chemistry is
not ignored (see, for example, Chapter 7), it is not studied in great detail, so
allowing the emphasis to fall on publication.

®  However, the accusation made by Gerrit Moll, and often repeated, that Gay-Lussac re-

fused to accept one of Davy’s research papers for the Annales is refuted in M. Crosland,
‘Humphry Davy - An alleged case of suppressed publication’, B.J.H.S., 6 (1973), 304-10.



CHAPTER ONE
THE NEW CHEMISTRY

It is between the years 1780 and 1790 that the work took place which
raised this science [i.e. chemistry] to the rank of the exact sciences
by placing it on a firm base and giving it a methodical and systematic
language.

(Extrait du rapport du Jury central sur les produits de I’industrie
frangaise, 1819, A.c.p., 13 (1820), 81.)

Lavoisier had set chemistry on course as an independent science, its
axioms being its own and not derived from mechanical or atomic
models developed by physicists.

(David Knight, Ideas in Chemistry, London, 1992, p.157.)

1. The study of chemistry

A book focused on French chemistry might appear to be dealing with a rather
specialist area. Yet it has been claimed that chemistry was the most active
branch of science around 1800." Indeed some of the work done by chemists
would now be described as ‘physics’. This was a period when there was an
interesting overlap between chemistry and physics which was to be reflected
in the Annales. Not only was the late eighteenth and early nineteenth century
an exceptional period in the development of chemistry but it is also clear that
France was the scene of extraordinary activity in that science. A detailed
study of a standard English text-book of 1818 reveals that 35% of all refer-
ences (nearly 300) were to French journals and that the majority of these were
to the Annales de chimie,” one of the first specialist journals of any science.
But why should the science of chemistry, a comparative upstart, claim the
privilege of a special journal? Other sciences, notably astronomy, botany and

A claim to be substantiated later in this chapter. See Section 6.

The book is William Henry, Elements of Chemistry, 8th edition, London, 1818. See S.
Lilley ‘“Nicholson's Journal” (1797-1813)’, Annals of Science, 6 (1948), 78-102 (99). The
other French journal much quoted in Henry’s text book is the Mémoires .... de la Société
d’Arcueil, 3 vols, Paris, 1807-17.
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anatomy, could claim some seniority. These studies were all flourishing in the
sixteenth century when the chemistry of the time was part pharmacy, part al-
chemy. Yet by the end of the eighteenth century, having long since shaken off
its alchemical origins, chemistry had become a rational modern quantitative
science which could bring practical results. Reflecting the Baconian concern
for utility, which was to come to the fore in the French Revolution, the edi-
tors of the Annales claimed that chemistry was the science that was most ap-
plicable to industry.3 Certainly the French about this time were making ma-
jor contributions to chemical industry,4 a fact sometimes forgotten by eco-
nomic historians, who have traditionally concentrated on British contributions
to the industrial revolution of the eighteenth century, notably textile machin-
ery and the steam engine.

Chemistry was also very much a fashionable science around 1800. The
poet Coleridge attended Humphry Davy’s chemical lectures at the Royal Insti-
tution to improve his stock of metaphors. In the 1790s Edmund Burke had
made much use of chemical metaphors in his classic Reflections on the Revo-
lution in France.’ Chemistry also had the great advantage cf ready research-
ability. That is to say that it offered an almost unrivalled field for inexpensive
study in a simple laboratory. There were now so many different substances to
be investigated, so many different reactions to be studied. With the most basic
training a person with a little skill, some leisure and ambition could aspire to
join the growing band of chemists. As a token of his aspiration to membership
of the emerging scientific community such a person could communicate an
account of his experiments to an appropriate journal. If he lacked confidence
or facilities he could at least keep in touch by subscribing to a scientific peri-
odical such as the Annales de chimie.

The availability of public lecture courses in chemistry in Paris had helped
to recruit members of the audience to a study of the subject. Diderot had said
that such public courses would naturally have the effect of whetting the appe-
tite of those attending. Some would become enthusiasts and a few of these
would subsequently decide to devote themselves more seriously to chemis-
try.6 We are not yet at the stage of the training and commitment of the
modern professional scientist but a few men of independent means were at
least able to give a large part of their time to scientific pursuits. The young
Lavoisier himself had attended the course in chemistry given by G.F. Rouelle

 “C’est sans doute la Chimie, de qui la plupart de nos manufactures empruntent leurs pro-

cédés,” A.c., 1 (1789), Avertissement, Appendix 1, No.3.
* J. Graham Smith, The Origins and Development of the Heavy Chemical Industry in
France, Oxford, 1979.
Maurice Crosland, ‘The image of science as a threat: Burke versus Priestley and the
“Philosophic Revolution”’, B.J.H.S., 20 (1987), 277-307.
De I’Interprétation de la nature, Paris, 1753, section xxxix.
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at the Jardin du Roi, probably in 1762-63. Rouelle was a flamboyant lecturer,
whose audience combined young apothecaries, students, society persons and
even a few men of letters including Diderot and the economist Turgot.’
While, for some, science would never be more than an amusement, for La-
voisier it was to become a vocation and, for his successors, a career.

There will be some readers who have memories of a childhood in which
chemistry used to be associated with (or was even occasionally described as)
‘stinks’.® In the English educational system every child (with the possible
exception of those attending a small number of girls’ schools) at some time
heated the contents of a test tube with a Bunsen burner with varying degrees
of understanding of what was happening. Often the subject was abandoned
with relief, not only by those who were labelled ‘non-scientists’ but even by
some with a mathematical bent, who concentrated on physics or mathematics,
or others who preferred biology for its greater ‘human interest’ and environ-
mental relevance.

To recapture the spirit of chemistry in the late eighteenth century, one has
to banish any such images from the mind and try to recapture the spirit of the
Enlightenment, which saw in such subjects as chemistry and electricity two
wonderful examples of the mastery of the natural world and incontrovertible
examples of human progress, and this within the lifetime of many people liv-
ing in the historic year of 1789. Of course, there were no professional chem-
ists at that time. Even for Lavoisier, arguably the greatest chemist of them all,
chemistry could be no more than a hobby to be pursued in the early morning,
the evening or perhaps on Sundays. As an exceptionally able and ambitious
young man in 1766, he had set himself the task of understanding the nature of
the physical world by studying in turn the four so-called ‘elements’ of Aris-
totle: air, earth, water and fire.® It was to be in the study of ‘air’ that he was
to find the key to the comprehension of basic transformations of matter.

We are obviously not talking abouti advanced science. A basic understand-
ing of chemical composition could be seen as part of the mental baggage of
any educated person. It might not be too much to expect a fair proportion of
the literate middle classes to be aware of the recent discovery that the air they
breathed every moment of their lives was a mixture (in a ratio of approxi-
mately one to four) of two invisible gases, one of which supported life while

7 Henry Guerlac, art. ‘Lavoisier’, D.S.B., vol.8, pp.66-91 (68). Rouelle included a
strong mineralogical element in the course.

This relates to the widespread use since the nineteenth century of the gas hydrogen sul-
phide, which has a smell of bad eggs, for qualitative analysis. Although this procedure might
only be used by senior pupils, the unpleasant smell often lingered in the chemistry laboratory
and in adjacent corridors.

J. B. Gough, ‘Lavoisier’s early career in science: An examination of some new evi-
dence’, B.J.H.S., 4 (1968-9), 52-7.
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the other did not. Lavoisier had not only demonstrated this but also, by par-
ticularly rigorous experiments, he had shown that water, so long assumed to
be a simple substance, was actually a compound of two gases. The 1780s had
certainly witnessed the unveiling of some fairly fundamental secrets of the
natural world and it was the chemists of the new school who rightly received
the credit. Ballooning was an activity pioneered in France and the 1780s wit-
nessed the use of the hydrogen balloon as a triumph of human inventiveness
over the force of gravity.’® Thus at the time of the foundation of the Annales
de chimie, of all the sciences, chemistry was probably the one most in the
public spotlight.

And this was a time when science seemed to offer new hope to the human
race. The authority of the Christian churches had been increasingly challenged
and in France political stability was far from secure. It is more than a coinci-
dence that a few months after the publication of the first volume of the An-
nales the Bastille was to be stormed. Of course, this was very far from being
a case of cause and effect, but it is an indication of a common context. Several
generations of philosophes had helped to undermine religious and political
control while at the same time looking for other sources of authority. Voltaire
had been inspired by the achievements of Newton while Rousseau found a
new source of authority in Nature. Although Rousseau was ambivalent about
science itself, favouring a study of plants rather than physical science, the
growing interest in nature could only lend support to the study of the natural
world. Thus, whereas the eighteenth-century Enlightenment was partly built
on the success of seventeenth-century science, and particularly the work of
Newton, it in turn helped to provide more general support in society for the
scientific enterprise.

In France the Paris Royal Academy of Sciences was the leading scientific
society.“ Antoine Laurent Lavoisier himself had been elected to a junior
rank in the Academy at the unusually early age of 25 and there is no doubt
that the Academy was to become the focus of his scientific life. When he dis-
covered that combustion was sometimes accompanied by a gain in weight,
rather than a loss, as might be expected from the current theory of phlogiston,
it was to the Academy that he addressed a sealed note in 1772, asking for the
note to be read out a few months later when he had confirmed his ﬁndings.12
Over the next 20 years the Academy was to receive a succession of memoirs
by Lavoisier in which he developed his oxygen theory. It was not until 1785,

. Although electricity could provide a few spectacular effects in the eighteenth century,
unlike chemistry, it had to wait a long time for the practical applications, which only became
widespread in the twentieth century.

B Roger Hahn, The Anatomy of a Scientific Institution. The Paris Academy of Sciences,
1666-1803, Berkeley, Cal., 1971.

12 Henry Guerlac, The Crucial Year, Ithaca, N.Y., 1961.
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however, that he was ready to deliver a frontal attack on the alternative theory
of phlogiston.13
Throughout the 1780s there were frequent debates about the rival merits of

a theory of phlogiston and the oxygen theory. Yet there was not one phlogis-
ton theory but many. For some chemists, any discussion of changes in weight,
was irrelevant to their conception of chemistry. For those prepared to admit
that combustion was often accompanied by an increase in weight, the phlogis-
ton theory could be saved by attributing to phlogiston a negative weight. For
L.B. Guyton de Morveau this was a relative negative weight'* whilst for
others it was an absolute negative weight.15 Lavoisier complained that sup-
porters of phlogiston arbitrarily changed its supposed properties in the light of
any new experimental evidence until the theory lost all credibility, since a
theory, which can be adapted to explain everything, in the end explains noth-
ing. It might be thought that frequent discussions about phlogiston and oxygen
would tend to steer the public away from chemistry. On the contrary, it gave
greater publicity to the subject. As Guyton de Morveau remarked:

It should be noted that the heated discussions for or against the phlo-

giston theory ... greatly increased the followers of this science.®

2. The development of the concept of the ‘chemical revolution’.

For a whole generation there has been much talk of ‘scientific revolutions’,
largely inspired by T. S. Kuhn’s book, The Structure of Scientific Revolu-
tions." Understandably after one or two decades a reaction set in, which
challenged the metaphor of widespread ‘revolutions’ in science. In particular a
growing number of people were dissatisfied with one general so-called
‘scientific revolution’ of the seventeenth century, which probably began in the
sixteenth century anyway.18 It is the long period of time, over which this
revolution is supposed to have taken place and its diffuseness, which present
particular obstacles to its easy acceptance. And there is also the problem of
chemistry, which seems to have escaped the new direction given to some
other sciences, notably mechanics and astronomy. Some writers have, there-

13 Réflexions sur le phlogistique’, Mém.Acad., 1783, Oeuvres de Lavoisier, Paris, 1864-

93, vol.2, pp.623-655(640).
* “Dissertation sur le phlogistique’, Digressions académiques, Dijon, 1772.
J. R. Partington & D. McKie, ‘Historical studies on the phlogiston theory’, Annals of
Science, 2 (1937), 361-404; 3 (1938), 1-58, 337-371; 4 (1939-40), 113-149.
6 Encyclopédie méthodique, Chimie, vol.3, 1796, p.561.
" T. S. Kuhn, The Structure of Scientific Revolutions, Chicago, 1962; second edition,

1970.
18

15

David C Lindberg & Robert S Westman (eds.), Reappraisals of the Scientific Revolution,
Cambridge, 1990.
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fore, spoken of a ‘postponed’ scientific revolution in chemistry,19 referring to
the eighteenth-century work of Lavoisier.

It is certainly much easier to make a case for the beginning of a new chap-
ter - or even a new book - in the history of chemistry at the time of Lavoisier
than to focus on earlier figures such as Boyle or Stahl. With any major figure
in any science one can, of course, point to certain changes which may have
been more or less influential but there are very few occasions in the history of
chemistry when the whole direction of the science changed, when it was given
new goals and new methods. Thus whereas even the concept of the famous
‘Copernican revolution’ is challenged from time to time,”’ the chemical
revolution of the late eighteenth century is much more firmly established and
several general historians of science, not simply historians of chemistry, have
supported this.”>  Of course, there will be challenges from time to time from
some who fear Lavoisier’s own personal claims were excessive or who wish
to find an alternative heroic figure but no-one has faced the challenge of argu-
ing cogently and systematically against the claims for a chemical revolution
around the 1780s centred in France.

A revolution in science cannot be simply the introduction of a new theory;
it requires the overthrow of an established theory vigorously defended by its
adherents. Further evidence in favour of a genuine scientific revolution is
provided by a later discussion in Chapter 5 of the constant attacks launched on
the new chemistry by the Journal de physique, since no revolution ever takes
place without a struggle. Most accounts of the chemical revolution have fo-
cused on the period before 1789 and studied such conflicts as that between
Lavoisier and Priestley. Since our story only starts in 1789, it might be
thought difficult to find further evidence of resistance to the new ideas. Yet a
study of the Journal de physique in the 1790s and early 1800s provides evi-
dence of a significant rearguard action by the old orthodoxy even if the main
battles had already been won.

It is worth asking whether the French chemists of the late eighteenth cen-
tury saw themselves as associated with a revolution in their science or
whether, like ‘the Middle Ages’, this was a label attached later. We may be-
gin with the ambitious young Lavoisier himself, who in 1773 used the phrase
‘une révolution en physique et en chimie’ to describe his own plans.22 As has

' Herbert Butterfield, The Origins of Modern Science, 1949, Chapter 11.

2 E.g. Norwood Russell Hanson, ‘The Copernican disturbance and the Keplerian revo-
lution’, Journal of the History of Ideas, 22 (1961), 169-184.

a E.g. 1. Bernard Cohen, ‘Lavoisier and the chemical revolution’, Chapter 14 of Revo-
lution in Science, Cambridge, Mass., 1985.

M. Berthelot, La Révolution chimique. Lavoisier, Paris, 1890, p.48.
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been remarked,” however, this phrase may well have reflected Lavoisier’s
own optimism at the time rather than something more concrete. Yet by 1782
Fourcroy was speaking of Lavoisier’s achievement as ‘a great revolution’ at a
time when he himself still accepted phlogistic ideas.”* When Fourcroy re-
viewed Lavoisier’s Traité in February 1789 on behalf of the Société Royale de
Médecine, he remarked that ‘the revolution which chemistry has passed
through over the past years is due to the experiments of M. Lavoisier’.” In
1790 and 1791 Lavoisier was himself describing his achievement as a revolu-
tion in letters to Franklin and Chaptal respectively.26

After the early nineteenth century the work of Lavoisier and his colleagues
came to be overshadowed by new developments in chemistry, notably the
electro-chemical theory of Berzelius and the rise of organic chemistry. It was
J.-B. Dumas (1800-1884) more than anyone else who revived the memory of
Lavoisier. In the course of lectures he was called upon to deliver at the
College de France in 1836 Lavoisier was presented as a heroic figure, almost
a martyr in the light of his execution. Dumas had no hesitation in using the
term ‘revolution’ to describe his work.”” In fact he went so far as to assert
that Lavoisier had destroyed two thousand years of falsehood.”® Dumas did
even more to perpetuate Lavoisier’s work by taking responsibility for a com-
plete edition of his works.” This is an invaluable collection, reproducing the
contents of his books and memoirs but it did not include Lavoisier’s cor-
respondence; nor did it take into account his role in founding the Annales de
chimie, thus leaving two important aspects of his work for later generations of
scholars.

It was the centenary of the French Revolution in 1889 which turned the
minds of many Frenchmen back to those momentous days. Chemists were
prompted to remember Lavoisier, and Edouard Grimaux wrote a major biog-
raphy based on manuscript sources.”® The year 1889 was also to see the

= Henry Guerlac, ‘The chemical revolution: A word from Monsieur Fourcroy’, Ambix, 23

(1976), 1-4.
Fourcroy, Lecons élémentaires d’histoire naturelle, Paris, 1782, vol.1, p.22, quoted by

Guerlac, op.cit.

B ‘Cest aux expériences de M. Lavoisier qu’est due la révolution que la chimie a éprouvé
depuis quelques années...”, Lavoisier, Traité, 1789, vol.2, p.629.

5 Guerlac, op.cit., p.2.

¥ J.B. Dumas, Legons sur la philosophie chimique, 1839. Facsimile edition with intro-
duction by Albert Bruylants, Brussels, 1972, pp.106-161 (113).

2 TIbid., p.160.

¥ Qeuvres de Lavoisier, 6 vols., 1864-1893. Dumas only lived to see the publication of
the first four volumes.

*E. Grimaux, Lavoisier, 1743-1794, d’aprés sa correspondance, ses manuscrits, ses pap-
iers de famille et d’autres documents inédits, Paris, 1888.
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election of Marcellin Berthelot’® as secretary of the French Academy of Sci-
ences. One of the duties of the secretary was to compose éloges of deceased
members of the Academy, usually those who had died recently. It is extraor-
dinary that no previous secretary had taken the opportunity of commemorating
France’s famous chemist’”” and Berthelot siezed the opportunity. As a commit-
ted Republican and a chemist Berthelot was keen to draw a parallel between
progress in society and in science and, when he developed his éloge as a
book, he gave it the title: La Révolution chimique. Lavoisier. This important
book greatly consolidated the idea of a chemical revolution but clearly it did
not invent it.

One aspect not mentioned hitherto is that of nationalism. This only really
emerged in the nineteenth century and it tended to affect historical interpreta-
tion. There was certainly hostility between Britain and France in the period
1793-1815, when these countries were at war, and this sometimes spilled over
on to the intellectual plane. German nationalism was fostered by the invasion
of the German states by French troops. In the introduction of the new chem-
istry into Germany there had been a certain reluctance to accept French ideas,
all the more so as they threatened to displace the ideas of the German Stahl.

Considering the dominant position of German chemistry in the second half
of the nineteenth century, it was tactless of Wurtz in 1869 to claim that
‘chemistry is a French science, founded by Lavoisier of immortal memory’.33
The Franco-Prussian war of 1870-71, in which the Germans were the victors,
accentuated distrust between the two nations. The French cried out for re-
venge against the Germans and the Germans tended to undervalue the French.
Against this background of military defeat we can appreciate that the French
in the period 1870-1914 had a special need for national heroes and strong
claims unsupported by documentary evidence made in this period for French-
men, particularly as opposed to Germans, require special scrutiny. Yet any
attempt to explain away the chemical revolution in terms of post 1870 histori-
ography is doomed to failure. To accept the chemical revolution of the late
eighteenth century is not to devalue the important contributions made by
German chemists in the nineteenth century. But although chemistry
(particularly organic chemistry) grew enormously, there was never a major
break, a re-evaluation of the whole subject comparable to that of the 1780s.

Finally, we should perhaps not place too much emphasis on Lavoisier’s
prediction that he would bring about a revolution. We may allow that he al-
ready appreciated in 1773 that the gain of weight of metals on calcination had

*' The chemist Marcellin Berthelot (1827-1907) is occasionally confused with the chemist

C. L. Berthollet (1748-1822), the former colleague of Lavoisier.

? Some of the political reasons for this omission are touched upon in M. Crosland, ‘La-
voisier, le “mal-aimé”’, La Recherche, 14 (1983), 784-791.

3 Dictionnaire de chimie, 1869, Introduction (my italics).
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dealt a severe blow to the phlogiston theory but he can hardly have anticipated
its implications for a general theory of chemical composition, nor could he
have predicted his table of elements. In other words we may repeat that his
claim was as much an index of self-confidence and ambition as of actual
achievement. Also we should remember that there are major revolutions and
minor ones. We are claiming the former; yet Lavoisier was not averse to us-
ing the expression in the latter sense (presumably) when he referred in 1790
to Black’s work on fixed air as bringing about a ‘revolution’.’® Also we
should be fully conscious of the period when political revolution was in the
air. It required no great stretch of the imagination around 1789 for anyone to
speak of any change as a ‘revolution’. What we now have to show is that the
ramifications of the work of Lavoisier and his colleagues were so widespread
within the science of chemistry that they did constitute a major scientific
revolution.

3. The chemical revolution.
What precisely constituted the chemical revolution associated with the name
of Lavoisier? This section will provide a very brief summary. In the first
place we might mention the central role of oxygen in the new system. The
oxygen theory was used to explain combustion: instead of phlogiston being
given off, combustion usually involved the absorption or combination of oxy-
gen. Thus, if we may represent this schematically in the case of a metal, in-
stead of:
metal - calx +  phlogistonT

we have:

metal + oxygen —  metal oxide
But Lavoisier was very conscious of the heat given out in combustion, so that
the above scheme may be shown more accurately as:

metal +  oxygen gas —  metal oxide + caloric™
(oxygen principle (metal +
+ caloric) oxygen principle)

(Lavoisier’s idea of heat as a material substance (‘caloric’)35 was soon to be
challenged but without affecting the basic chemical reaction.) The idea that
chemical reactions other than combustion involved combination with oxygen
(‘oxidation’) was important in Lavoisier’s chemistry.

It may be appropriate to consider Lavoisier’s ideas in a historiographical
perspective.36 The chemical revolution used to be thought of largely in terms

* A.c., 7(1790), 194-237.

> Robert Fox, The Caloric Theory of Gases from Lavoisier to Regnault, Oxford , 1971,

* 1t does not seem appropriate here to launch into a full historiographical essay. See, how-
ever, inter alia, M. Crosland, ‘Chemistry and the chemical revolution’, Chapter 10 of G.S.
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of a new understanding of combustion and calcination. If this was all that was
involved, the question of whether there was a loss or gain of weight on com-
bustion would have been the most crucial one and it was in this spirit that
Henry Guerlac wrote his book, Lavoisier - The Crucial Year,j7 in which La-
voisier’s discovery of the gain in weight was meticulously documented. Since
then, however, other perspectives have come to the fore. For example, we
should not overlook Lavoisier’s special concern with the gaseous state.”® It
was important that he considered gases as distinct chemical entities and as not
chemically different from the more familiar forms of matter;” they simply
contained a greater proportion of caloric. Thus caloric provided a convenient
explanation of the three states of matter.

Historians of science, who take a broad view of Lavoisier’s achievements,
would want to include not only chemistry but also physiology, since he drew
an important analogy between the combustion of a candle and respiration.40
Thus he was able to extend the power of chemistry to the realm of the life sci-
ences. It is interesting that, despite his prolonged interest in the subject of
respiration, Lavoisier made no mention of it in his Traité élémentaire de
chimie (1789). His later work in collaboration with Séguin was published by
the latter in the Annales.”" In this way the journal contributed more than the
textbook to demonstrating the wide applicability of the oxygen theory.

Lavoisier’s understanding of oxygen was a part of his study of the atmos-
phere, which he showed to consist of two gases, one of which (‘vital air’)
supported combustion while the other (‘azote’) did not. He was later to show
both by analysis and synthesis that water is a compound of hydrogen and oxy-
gen. Oxygen, therefore, was a substance of exceptional importance. Yet La-
voisier believed it was even more important as the universal principle of acid-
ity. Indeed this was its etymology: oxus = acid, geinomai = 1 produce.
Generalising from a few cases such as carbon, sulphur and phosphorus, he
argued that all oxides formed acids.” When evidence to the contrary
emerged, this caused a minor split in the Lavoisier school. Although it soon

Rousseau and Roy Porter (eds.), The Ferment of Knowledge. Studies in the Historiography of
Eighteenth-Century Science, Cambridge, 1980, Arthur Donovan (ed.) ‘The chemical revo-
lution. Essays in reinterpretation’, Osiris, 2nd series, 4 (1988).

o Henry Guerlac, Lavoisier - the Crucial Year. The Background and Origin of his First
Exgerinzents on Combustion in 1772, Ithaca, N.Y., 1961.

% M. Crosland, “The development of the gaseous state as a third state of matter’, Pro-
ceedings of the Xth International Congress of the History of Science, Ithaca, N.Y., 1962,
pp.851-4. R. Siegfried, ‘Lavoisier’s view of the gaseous state and its early application. to
pneumatic chemistry’, Isis, 63 (1972), 59-79.

¥ 3, Golinski, Science as Public Culture, Cambridge, 1992, p.131.

“ F.L. Holmes, Lavoisier and the Chemistry of Life. An Exploration of Scientific Crea-
tivity, Madison, Wisconsin, 1985.

“ See Chapter 7.

2 M. Crosland, ‘Lavoisier’s theory of acidity’, Isis, 64 (1973), 306-325.
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emerged that it is only oxy-acids that contain oxygen and, therefore, it cannot
be a principle of acidity, this theory constituted an interesting attempt at ex-
planation in terms of property-bearing principles.

One of the consequences of the oxygen theory was a completely new un-
derstanding of chemical composition and it has been argued that this too was
an important part of the chemical revolution.” Thus, if we return to the
above scheme of combustion, a metal had implicitly been regarded as a com-
pound substance since it could split up into a calx and phlogiston. According
to Lavoisier, metals were simple substances while the ‘calx” was a compound,
since it consisted of the metal plus oxygen. In his Traité élémentaire Lavoisier
drew up a list of simple substances or elements, including the metals, non-
metals, some of the gases and several earths which had not yet been decom-
posed. It is noteworthy that he gave a definition of element in purely opera-
tional terms, that is something which had rnot yet been decomposed, leaving to
the next generation the possibility of its decomposition using new tools, nota-
bly the electric battery. This definition of an element in operational or labora-
tory terms may be contrasted with the vagueness of the Aristotelian theory of
four so-called ‘elements’, which were really the general principles of which
everything was supposed to be made. Thus ‘earth’ was anything solid and
‘water’ anything liquid. The ‘three principles’ introduced in the sixteenth
century by Paracelsus: sulphur, salt and mercury, although certainly more
chemical, were hardly a great advance. The ‘sulphur’ of Paracelsus was not
identical with brimstone but was a vague metaphysical principle of inflam-
mability.

In the early eighteenth century chemistry had grown both by the discovery
of new substances and by a closer examination of familiar substances, previ-
ously described by such simple labels as ‘alkali’ and ‘earth’. Thus the ‘volatile
alkali’ (ammonia) was identified, and salts of soda could sometimes be distin-
guished from salts of potash by their crystalline form. Similarly the vague
‘absorbent earth’ included in Geoffroy’s table of affinities of 1718 was sub-
divided later in the century into several distinct species: silica, alumina, mag-
nesia, chalk and baryta. It was very tempting in the eighteenth century to
think of chemistry as a branch of natural history. Chemistry in its qualitative
stage was much concerned with classification. It could follow the precedents
set by botany and mineralogy. Fourcroy’s early approach to chemistry was on
these lines, as can be seen from such textbooks as his Elémens d’histoire na-
turelle et de chimie, which went through several editions in the 1780s.*

“ R Siegfried and B.J. Dobbs, ‘Composition, a neglected aspect of the chemical revo-

lution’, Annals of Science, 24 (1968), 275-293.
“ For a precise bibliographical history of this book see W. A. Smeaton, Fourcroy, Chemist
and Revolutionary, 1755-1809, Cambridge, 1962, p.213.
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Lavoisier’s work marks a break with the natural history tradition. It was
not something to be condemned as wrong, but rather irrelevant to chemistry
as a quantitative science. Of course, Lavoisier was not the first to introduce
the balance into chemistry. Black had used the balance effectively in the 1750s
in his study of magnesia and chalk.” The balance was a particularly useful
instrument in reactions involving invisible gases which might be taken in from
the air (as in combustion) or given off on heating a substance (as in the case
of chalk). Yet in the mid-eighteenth century there were still many chemists,
for whom the balance seemed irrelevant to their craft, which they saw as
rather concerned with essences and internal changes. Such was Venel, the
author of the major article on chemistry in Diderot’s famous Encyclopédie. %
For Lavoisier on the other hand chemistry was to be a physical science. It is
understandable that Lavoisier should find some of his colleagues in the
chemistry section of the Academy resistant to his new interpretation of
chemical phenomena. It is instructive that he seems to have compensated for
this by associating more with mathematicians and members of the newly-
created section of physics, which he himself had helped to found in 1785.

Related to his quantitative approach was Lavoisier’s statement of the prin-
ciple of conservation of matter as a general principle and it is most important
to note that this included gases, which so often had been allowed to escape in
reactions as irrelevant or even dangerous. A corollary of the principle is the
possibility of writing chemical equations:

We may lay it down as an incontestible axiom that, in all operations
of art and nature, nothing is created; an equal quantity of matter ex-
ists both before and after the experiment... Upon this principle the
whole art of performing chemical experiments depends; we must al-
ways suppose an exact equality between the elements of the body ex-
amined and those of the products of its analysis. Hence, since from
must of grapes we procure alcohol and carbonic acid, 1 may state
that:
must of grapes = carbonic acid -+ alcohol?’
This reaction had been known in principle since ancient times but had never
been analysed in this way before.

Although no recent work on the history of chemistry has invalidated the

concept of a chemical revolution associated with the name of Lavoisier, it is

® Experiments upon Magnesia Alba, Quicklime and Some Other Alkaline Substances
(1755), Alembic Club Reprint, Edinburgh, 1944.

M. Crosland, ‘The development of chemistry in the eighteenth century’, Studies on Vol-
taire and the Eighteenth Century, 24 (1963), 369-441 (409-10).

7 Elements of Chemistry, Edinburgh, 1790, pp.130-1. Since the translator did not appre-
ciate the potential importance of the equations and omitted the mathematical symbols in the
original French text, the last sentence has been re-translated by the present writer.
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understandable that scholars should look for new perspectives or seek to re-
vive or revise old ones. One such perspective is concerned with apparatus.
Lavoisier spent considerable sums of money employing the best instrument
makers to construct not only very sensitive balances but entirely new kinds of
apparatus such as his ice calorimeter.”® Plates illustrating Lavoisier’s com-
plex apparatus are to be found in his Traité élémentaire and belong more to
the textbook tradition than to the genre of the new periodical.

We come finally to the question of nomenclature. Substances had been
given such arbitrary, trivial and even misleading names, as we are reminded
by such common names as Epsom salts, flowers of sulphur and oil of vitriol.
The association of Lavoisier in 1787 with Guyton de Morveau, Berthollet and
Fourcroy to compile the Méthode de nomenclature chimique was a major
landmark in the rationalisation of chemistry.49 It was the first public collabo-
ration of these chemists in a major project. A second brief association of these
chemists was in connection with a French translation in 1788 of Richard Kir-
wan’s Essay on Phlogiston with extensive criticisms and refutations by the
French savants.™ Finally, and of infinitely greater importance, there was the
launching of the Annales a year later.

The new nomenclature began from certain basic principles, for example,
that a simple substance should be denoted by a simple name and a compound
by a compound name reflecting its actual composition. Hence such informa-
tive names as: oxide of mercury, nitrate of potash, sulphuric acid, where the
suffix -ic denoted that it contained a large proportion of oxygen. Existing
names were kept when they were not misleading. But if one aspect of the new
nomenclature was its rationality, a more controversial aspect was that it was
not neutral. At a time when some chemists were still defending aspects of the
phlogiston theory, here was a nomenclature which clearly pre-supposed the
truth of the oxygen theory. Certainly it created resentment among many senior
chemists who challenged the validity of Lavoisier’s work. Priestley, for ex-
ample, a distinguished senior figure in the chemistry of the 1780s, was put in
the position of having to learn his subject again from the beginning, a sure
sign of a genuine revolution. He was virtually forced into this position be-
cause Lavoisier and his colleagues gave their ideas currency by the immediate
use of these new names in their publications.

“ T.H. Lodwig and W.A. Smeaton, ‘The ice calorimeter of Lavoisier and Laplace and
some of its critics’, Annals of Science, 31 (1974), 1-18. Lissa Roberts, ‘A word and a world.
The significance of naming the calorimeter’, Isis, 82 (1991), 199-222.

% M. Crosland, Historical Studies in the Language of Chemistry, 2nd edn., New York,
1978, pp.168 ff.

0 Essai sur le phlogistique et sur la constitution des acides, traduit avec des notes de MM.
de Morveau, Lavoisier, de la Place, Monge, Berthollet et de Fourcroy, Paris, 1788.
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The new nomenclature signals the opening of a new chapter in the history
of chemistry. For many modern readers it would mark the stage at which
chemical descriptions became intelligible. Some of Lavoisier’s opponents in-
terpreted the new nomenclature negatively as a conspiracy to obliterate the old
phlogistic chemistry, whereas for Lavoisier and his colleagues it was a posi-
tive move to simplify chemistry on rational and even natural lines.

Recently there has been renewed interest in the language of chemistry,
which, in its more extreme form, has taken the view that the chemical revolu-
tion was essentially a linguistic one.”’ It would be more reasonable to argue
that the reform of nomenclature was a late (and optional) step to consolidate
the new laboratory-based theory. It is universally agreed, however, that, by
inventing a new chemical language, Lavoisier and his colleagues forced their
opponents fo think in their terms. Thus the Annales by the continuous and un-
apologetic use of this nomenclature was helping to ensure the universal accep-
tance of the new chemistry.

4. Descriptions of the new chemistry.

We have spoken of the chemical revolution associated with the name of La-
voisier but was it entirely Lavoisier’s chemical revolution? This is certainly
how Lavoisier saw it and he was annoyed to hear the new chemistry described
as that of ‘the French chemists’. In a posthumously-published memoir he
wrote:

This theory is not, as I have heard it described, the theory of the

French chemists; it is mine and it is property which I claim from my

contemporaries and from posterity.52
It was almost certainly because of Lavoisier’s public association with his col-
leagues in the Annales, and even more clearly in the Méthode de nomencla-
ture chimique of 1787, that the view of the oxygen theory as ‘the theory of the
French chemists’ had emerged. But, whereas the nomenclature was explicitly
a collaborative effort, the theory was largely if not entirely, the work of La-
voisier. Lavoisier had several collaborators and assistants but he was clearly

the leader of the group that worked in his laboratory at the Arsenal in Paris.”

' Thus one writer claims that the nomenclature was ‘at the heart of his reorganisation of
chemistry’, Wilma C. Anderson, Befween the Library and the Laboratory. The Language of
Chemistry in Eighteenth-century France, Baltimore, 1984, p.47. A more recent and more
persuasive case, based on firm historical evidence, is made by Marco Beretta, The
Enlightenment of Matter. The Definition of Chemistry from Agricola to Lavoisier, Canton,
MA.. 1993, chapters 4 and 5.

2 <Cette théorie n’est donc pas, comme je I’entend dire, la théorie des chimistes frangois;
elle est la mienne, et c’est une propriété que je réclame auprés de mes contemporains et de la
postérité.” Mémoires de chimie, 18037, vol.2, p.87.

See M. Crosland, ‘Lavoisier, lone genius or “chef d'école”? The testimony of Four-
croy’, in Michelle Goupil (ed.), Lavoisier et la révolution chimique, Paris, 1992, p.p. 1-12.
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In his annual survey of recent scientific developments the ultra-conserva-
tive editor of the Observations sur la physique, La Métherie spoke in 1787 of
the supporters of the oxygen theory as those ‘who have undertaken to explain
everything without mentioning phlogiston’54 and the following year he de-
scribed them as ‘the adversaries of Stahl’s theory’,55 a negative view which is
understandable from his own position. By 1789 he had graduated to speaking
of ‘the partisans of the new theory’,56 and this phrase is useful for our pur-
poses since, although it focuses on the supporters of the theory, it does inci-
dentally refer directly to the theory. When another person hostile to the new
chemistry, De Luc, who was then living in London, made a number of contri-
butions to La Métherie’s journal on the subject, they were described as being
about ‘the new chemistry’5 or ‘modern chemistry’.58 Although such terms
seem reasonably neutral, one can see how in the revolutionary era anything
described as ‘new’ or ‘modern’ might seem to have received a stamp of ap-
proval, which would not be welcome to supporters of the phlogiston theory.

The new theory was sometimes described as the ‘antiphlogistic theory’, a
curiously negative term coined by Richard Kirwan in 1787 but perhaps in-
dicative of how well entrenched the phlogiston theory had been. Kirwan in-
troduced the term to argue against the new theory, although he claimed that it
was not intended to be understood in a pejorative sense but merely ‘to prevent
circumlocution’.”®  On reflection, it is hardly a neutral term but perhaps one
which accords with the practice of followers of the phlogiston theory to adopt
the name of that hypothetical substance to describe new discoveries, as when
Priestley described as ‘dephlogisticated air® the gas later known as vital air
or oxygen. Kirwan’s attack on the new theory was thought to be of sufficient
importance by the French chemists for a French translation (by Madame La-
voisier) to be published with replies by Guyton, Lavoisier, Laplace, Monge,
Berthollet and Fourcroy. It therefore gave some circulation in France to the
phrase ‘antiphlogistic theory’61. But the second most important use of this
term was in a book by William Higgins: A Comparative View of the Phlogistic

% ‘les savants qui ont entrepris de tout expliquer sans phlogistique’, Discours préliminaire,

J. de phys., 30 (1787), 29.
55 “es adversaires de la doctrine de Stahl’, Discours préliminaire, J. de phys., 32 (1788),

12.
56

‘les partisans de la nouvelle doctrine’, Discours préliminaire, J. de phys., 34 (1789), 25.
57

‘Troisieme lettre de M. de Luc a M. Fourcroy sur la nouvelle chimie’, J. de phys., 39
(1791), 117.
8 ‘Lettre de M. de Luc & M. Fourcroy sur la chimie moderne’, J. de phys., 38 (1791),

460
59

60
61

Richard Kirwan, An Essay on Phlogiston and the Constitution of Acids, 1789, p.7.

Experiments and Observations on Different Kinds of Air, 1774, pp.48-9.

The recent publication of Lavoisier’s correspondence shows that several continental
chemists, including Landriani, also spoke of the ‘antiphlogistic theory’ - Michelle Goupil
(ed.), Oeuvres de Lavoisier. Correspondance, vol. 5, Paris, 1993, p.219..
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and Antiphlogistic Theories (London, 1789).% Higgins used the term in the
text™  without any introduction or apology, just as he spoke of
‘dephlogisticated air’. His viewpoint was, however, the very opposite of
Kirwan’s and indeed he claimed to be the first British convert to the new
theory.

From the above we may understand why, when Fourcroy wrote about the
new theory, he was very clear that it was foreigners (‘les étrangers’) who de-
scribed the theory as ‘antiphlogistic’.64 Fourcroy was tempted from time to
time to describe it simply as the theory of ‘the French school’® but in his
main historical review of the theory he consistently favoured the description
‘the pneumatic theory’,66 which emphasises how much the theory owed to the
greater understanding of gases in the second half of the eighteenth century. It
is true that he sometimes added the phrase ‘antiphlogistic theory’ by way of
further elucidation, this term, as we have seen, having gained some currency
through the French translation of Kirwan. Lavoisier himself came to use the
term but I cannot agree with a recent author who wants to claim that ‘the term
“antiphlogistic” can now be seen as an accurate description of the origin and
conception of much of Lavoisier’s chemistry’.*” There is not only the evi-
dence given above but also the fact that Lavoisier waited until June/July 1785
to present his attack on phlogiston to the Academy.68 In earlier years there
had been the possibility of some intermediate theory that involved both phlo-
giston and oxygen.69 But even in the fully articulated oxygen theory it has
been argued that Lavoisier’s ‘caloric’ corresponded to one interpretation of
phlogiston, although in a new guise. It was not so antiphlogistic after all. And
there is much more to the new theory than simply a theory of combustion.

If we look for contemporary descriptions of the new theory we find the use
of all possible terms but mainly the ones discussed above. The influence of
the interpretation of the theory as ‘the pneumatic theory’ may be seen in the
title of Lamarck's book, which attacked it:

Réfutation de le théorie pneumatique ou de la doctrine des
chimistes modernes (Paris, 1796)
It should be noted that this book was published several years before Four-
croy’s historical review and, therefore, suggests a widespread currency of the

52 See T. S. Wheeler and J. R. Partington, The Life and Work of William Higgins, Chemist
(1763-1825). Including Reprints of ‘A Comparative View...’ etc., Oxford, 1960.
5 Op. cit., pp.iv-v.
A. F. Fourcroy, Systéme des connaissances chimiques, 1800, vol.1, p.47
‘I’école frangaise que les étrangers nomment antiphlogistique’, ibid.
‘la doctrine pneumatique’, ‘Histoire de la chimie’, ibid., pp.36-49.
Robert Siegfried, ‘Lavoisier and the phlogistic connection’, Ambix, 36 (1989), 31-40

64
65
66
67

(38).
68

‘Réflexions sur le phlogistique’, Qeuvres, vol.2, pp.623-655.
69

Carleton Perrin, private communication.
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term. It was used by Guyton in the Annales and was used by authors outside
the charmed Parisian circle, for example Proust,”’ and it is also found in the
title of a book by the provincial pharmacist, Tissier:

Essai sur la théorie de trois élémens comparée aux élémens de

la chimie pneumatique (Lyon, 1804).
Yet, although of great historical interest, the term ‘pneumatic chemistry’ was
dated and too restrictive and therefore far from ideal. The early nineteenth-
century followers of Lavoisier would take the gaseous state largely for granted
and the term was soon dropped. This explains why it has been overlooked.
The term ‘antiphlogistic theory’ had a longer life not only through the books
of Kirwan and Higgins, but because it has a polemical ring. The historian to-
day may be tempted to speak simply of ‘the oxygen theory’71 but, although
this is more positive and by implication it embraces the theory of combustion,
the theory of acidity and the theory of composition, it is still hardly wide
enough to represent adequately the whole of the new chemistry.

5. The uncertain territory of ‘physics’

The principal subject of this book is the Annales de chimie. The very title of
the journal may lull the modern reader into making the understandable as-
sumption that this was a periodical dealing exclusively with chemistry, and
chemistry in the modern sense. Thus one would not expect to find in it articles
on heat, light and electricity, for example, since these subjects are now stud-
ied as part of physics. When the modern reader pursues the Annales and finds
some articles on these subjects he is likely to be puzzled. Obviously, neither
chemistry nor physics had acquired their present sophistication but it would be
easy for the reader to assume that both of these titles stood for exactly the
same territory but in a less well-developed form. If we take the subjects in
turn, the chemistry of 1789 was largely mineral chemistry with some elemen-
tary knowledge of vegetable and animal substances. Organic chemistry was
largely a nineteenth-century development and the nearest anyone came to ele-
mentary ‘physical chemistry’ was probably in relation to discussions of
chemical affinity. It is comparatively easy to characterise the chemistry of the
late eighteenth century. The real problem comes with the neighbouring sci-
ence of physics. We must overcome the prejudice that the boundaries of any
named branch of science are permanent.

In France the studies described as ‘physics’ (la physique) were undergoing
important changes in the late eighteenth century. But whereas the changes

70 E.g. Guyton described Winterl as a chemist who did not accept ‘la doctrine de la chimie

pneumatique’, A.c., 47 (1802), 313. Proust used the term, for example, in J. de Phys., 39
(1804), 343.

On one occasion Fourcroy refers to the two respective theories as ‘la théorie du phlog-
istique et de ’air vital’. Encyclopédie méthodique. Chimie, vol.3, Paris, 1796, p.561.
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about the same time in chemistry were spectacular enough to be characterised
as ‘the chemical revolution’, the changes in physics were more subtle and
have not received the same attention from historians. There are two main
problems: the diversity of meanings of /a physique in late eighteenth-century
France and the evolution of the subject itself. In some ways it may be con-
sidered to be a new subject although the name goes back to the time of Aris-
totle, who wrote a book entitled Phusis or ‘Physics’, which provided a general
philosophical study of the natural world. This meaning persisted in the eight-
eenth century even though the term was also beginning to be used in a nar-
rower sense. In Britain what physics existed was usually described as ‘natural
philosophy’ and this term (with its rather wider connotations) continued into
the nineteenth century and even beyond. Alternatively the general field was
sometimes described as ‘mechanical philosophy’, thus acknowledging the cen-
tral importance of mechanics in the early history of physics. British natural
philosophy was to receive a major French transplant in the early nineteenth
century72 and it was after this that it began to be called physics.

In order to establish the meaning of /a physique towards the end of the
eighteenth century, several standard French textbooks and dictionaries of la
physique have been consulted and as a result we can distinguish four main
meanings of the term. First there was the most general meaning. Sigaud de la
Fond in 1787 said simply:

Physics is the science of bodies. Everything which falls under our

senses is in its province and it recognises no other boundaries other

than that which circumscribes the material universe.”
To make this even clearer the author went on to say that la physique included
natural history and chemistry.

A less comprehensive view was taken by the author Mathurin Brisson,
who, nevertheless said that la physique was the most extensive of all the
sciences.”*  He allowed chemistry and natural history an independent
existence but said that physics was more general than natural history since the
latter was confined to the earth, whereas the former extended to the heavens.

A third meaning of la physique is found in the Histoire section of the
Mémoires of the Paris Royal Academy of Sciences in the 1770s and early
1780s. The secretary Condorcet in summarising the year’s work of the Acad-
emy used the term as a catch-all for topics ranging from economics to the

" M. Crosland and C. Smith, ‘The transmission of physics from France to Britain, 1800-

1840°, Historical Studies in the Physical Sciences, 9 (1978), 1-61.

» Sigaud de la Fond, Elémens de physique théorique et expérimentale (2nd edn., ed.
Rouland, Paris, 1787, 4 vols.), vol.1, p.1.

e Brisson, Traité élémentaire ou principes de physique (3 vols., Paris, 1789), vol.1, p.1.
See also Brisson, Dictionnaire raisonnée de physique (3 vols., Paris, 1781) e.g. vol.1, p.v,
where chemistry is considered as a parallel science to physics.
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borders of chemistry, from public health to travellers’ tales. La physique al-
most meant ‘general science’.

A fourth meaning of la physique was given by La Métherie, the editor of
the journal Observations sur la physique. He said in 1791 that physics was
beginning to have a more restricted meaning and was now used to describe the
study of the laws of different bodies.”” He helpfully gave a list of the main
branches of physics: statics, hydrostatics, optics, electricity and magnetism.
The narrowing of meaning of the term ‘physics’ may be worthy of further
consideration.

There are various ways in which one might regard this development to-
wards a more restricted meaning for physics. One would be simply a move
towards specialisation. It might have been satisfactory for the ancient Greeks
to have one name for the study of the whole of nature but by the eighteenth
century it was to be expected that a more specialised approach would be re-
quired. Yet this is not really the issue here since even the Greeks had made
elementary studies of statics, hydrostatics and optics. What is more at issue is
the bringing together of such studies into one grand science called ‘physics’.
Without a unifying principle it was not clear how many of these studies be-
longed to physics. Thus the study of heat in the eighteenth century was as of-
ten considered a part of chemistry as of physics.

We may recall that one of the factors which encouraged Copernicus to ad-
vance his new theory of the solar system was the lack of agreement among
astronomers on the details of the old system.76 The fact that there was no
general agreement among men of science about the definition or the scope of
physics encouraged the incursions of others, notably the chemists. This was
not so much a case of the invasion of other people's territory as an exemplifi-
cation of the existence of mobile frontiers which changed according to the de-
velopment of new knowledge and techniques.

The idea of a mobile frontier was supported by Haiiy in his influential text-
book of physics. He remarked:

In reality all the sciences which respect natural objects compose only
one and the same science, which we have subdivided in such a man-
ner that different minds may distribute between them the study of the
various branches...””
Thus to a certain extent the divisions people made in their knowledge was
arbitrary:

" Discours préliminaire, Observations sur la physique, 38 (1791), 12.
N. Copernicus, De revolutionibus orbium coelestium (1543), trans. E. Rosen, Nicholas
Cogerm‘cus on the Revolutions, London, 1978, Preface, p.4.
7 R.J. Hatiy, An Elementary Treatise on Natural Philosophy, trans. O. Gregory, London,
1807, p.ii.
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the distinction which we have placed between them proceeds solely

from the limits of our mind and those of the time which is granted us

for their cultivation.”
According to one author - and this may seem a rather extreme view - ‘physics
was simply what remained’ when other sciences such as chemistry had
claimed their territory.79

On the other hand there was a growing interest in physique expérimentale
in France in the eighteenth century, exemplified by the demonstration lectures
of the abbé Nollet (1700-1770), and it was this tradition rather than the more
ancient and ambiguous ‘physics’ or Newtonian mechanics which inspired La-
voisier.*® A recent writer has said:

The mid-eighteenth-century conception of experimental physics
turned out to be only a way station in the evolution of physics from
the Aristotelian and Cartesian past to the synthesis of mathematics
and experiment that was effected in the first half of the nineteenth
century.m
In other words physics in a nineteenth-century sense had to wait for the nine-
teenth century.

It was actually in France that two major events in the establishment of the
new science of physics were centred. These were first the reorganisation of
the Paris Royal Academy of Sciences in 1785 to include a section described as
la physique and, some 20-25 years later, the neo-Newtonian research pro-
gramme of Laplace, bringing together the sciences of mechanics, optics,
electricity, etc.

The first major step was the recognition by the Paris Academy of ‘physics’
as one of the accepted branches of science. Yet this recognition came late.®

T8  ypig ol ixoae:

7 R. H. Silliman, ‘Fresnel and the emergence of physics as a discipline’, Historical Studies

in the Physical Sciences, 4 (1974), 137-162 (140).

® The author is glad to see confirmation of his ideas in a new book: Lavoisier. Mémoires
d’une révolution (Paris, 1993, pp.69-71) by Bernadette Bensaude-Vincent, who clearly distin-
guishes the tradition of physique expérimentale from the tradition of Newtonian mechanics,
which was largely irrelevant to Lavoisier’s chemistry.

Arthur Donovan, ‘Lavoisier and the origins of modern chemistry’ in The Chemical Revo-

lution, Osiris, 4 (1988), 214-231 (222).

> My interpretation differs from that of Henry Guerlac in his paper: ‘Chemistry as a
branch of physics’ (Historical Studies in the Physical Sciences, 7 (1976), 193-276), although it
should be pointed out that Guerlac’s former research assistant, Carleton Perrin, warned him
that this title might be taken literally, which was not his intention (Isis, 81 (1990), 268). I
agree very much with Guerlac that the term la physique was used loosely in the eighteenth
century but I cannot share his puzzlement (loc.cit., p.195) that the reorganisation of the Acad-
emy in 1699 did not include a section for it. This was half a century before the work even of
Nollet. In the seventeenth century there was mechanics but not physics except in its all em-
bracing meaning as used by Aristotle.



26 THE ANNALES DE CHIMIE

Already in 1699 the Academy had recognised what it regarded as the six main
branches of science: mathematics, astronomy, mechanics, chemistry, botany
and anatomy.

It was Lavoisier, who had found the application of physical methods so
fruitful in his own work, who was most instrumental in revising the constitu-
tion of the Academy. He thought it was important that physics should be rec-
ognised in the Academy by a section with that name:

The very name, the title given to places influences genius, determines

it to apply itself to one object rather than to another... B
Lavoisier argued that earlier studies of experimental physics had been aban-
doned because they did not receive recognition in the state system. It was the
duty of the government to create honourable positions for naissant talent,
since he believed that the prospect of such places would excite the zeal of
young men and encourage them to take up a scientific career.

We have noted that mechanics was one of the early recognised branches of
science and it could be argued that this provided the nucleus around which
physics was later to form. There was a body of knowledge going back to
Newton of the calculation of forces, which on the one hand provided a theory
of the solar system and on a terrestrial plane might be applied, for example, to
an understanding of the tides. But mechanics was not yet physics and, as we
shall see, there would be some disagreement later about which other studies
should cluster round mechanics. There were, for example, ambitious but un-
successful attempts in the eighteenth century to reduce chemistry to mechan-
ics. Mathematisation was obviously a powerful tool and came to be applied
. increasingly to the study of physical phenomena.

Yet chemistry represents an older tradition than rational mechanics. It de-
veloped from an old craft tradition which drew on certain skills and operations
including solution, calcination, distillation and sublimation. Alchemical labo-
ratories always contained a furnace. Often they contained a series of furnaces
to be used according to the intensity of the heat required. Early chemistry
proceeded almost entirely in a practical context up to the eighteenth century.
Its artisanal heritage,84 originally a disadvantage in society, may have become
one of the strengths of eighteenth-century chemistry. No-one could call him-
self a chemist who had not handled a pestle and mortar, metals and acids,
flasks and furnaces. This essentially practical and non-mathematical basis may
be constrasted with a greater diversity in physics which might include practi-
tioners working exclusively in applied mathematics and others of more practi-

8 Lavoisier, Oeuvres, Paris, 1864-93, vol.4, p.559.

* A term used by Lissa Roberts, ‘Setting the table: the disciplinary development of
eighteenth-century chemistry as read through the structure of its tables’ in Peter Dear (ed.),
The Literary Structure of Scientific Argument. Historical Studies, Philadelphia, 1991, chap.4,
p.101.
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cal bent; it might even include some who earned a living from the construc-
tion of scientific instruments.

It is worth noting that the Academy section devoted to la physique was not
yet representing what in the early nineteenth century would be called physics,
since it formally excluded mechanics in so far as there was already a long-es-
tablished section with that name. Also the actual composition of the section
was rather strange. It did not, for example, contain the person we would re-
gard as the most distinguished physicist, Coulomb, who was allowed to re-
main in the mechanics section. Only after the abolition of the Royal Academy
and the foundation of the National Institute in 1795 did Coulomb become a
member of the section of physics. Yet the physics section of 1785 actually
contained two astronomers, Bailly and Méchain, thus giving support to our
description of the section as ‘miscellaneous physical science’. The member
most clearly identified with ‘physics’ was Brisson, the author of textbooks of
la physique. It was a pity that the abbé Nollet (1700-1770), who had done so
much to put experimental physics on the map, was not still alive. In other
words, although there was a feeling that physical science should receive
greater recognition in the Academy, there was neither a group nor even an
individual nor an explicit research programme which exemplified unambigu-
ously what la physique was. There is reference above to the use in the Acad-
emy of the term la physique in a sense almost equivalent to ‘general science’.
It is significant that the last volume of the Academy’s Mémoires to include
this usage was that for 1782, published in 1785. Thus the year 1785 repre-
sents an important stage along the road rather than a turning point in the de-
velopment of the concept of physics in the nineteenth-century sense.

Although institutions are often of major importance in the introduction of
new disciplines, the Royal Academy had only a few more years of existence
before it was suppressed in 1793. But on the precedent of the old Academy
the First Class of the National Institute, founded in 1795, also had a section
devoted to la physique.85 This contained no astronomers but a majority of
men associated more with what we would call physics. Not only was Coulomb
a member but also Charles (sometimes remembered for ‘Charles’ law’) and
Brisson. Charles had inherited the electrical apparatus of the abbé Nollet and
Brisson had been encouraged by Nollet to study la physique. They could,
therefore, be seen as his heirs. Also there was Lefevre-Gineau who played a
prominent part in establishing the experimental basis of the new metric sys-
tem, notably in connection with the standard of mass.

La physique was also represented in the new educational institutions but it
is interesting that in one of the most famous, the Ecole Polytechnique, the
low-quality lectures on physics by Hassenfratz were quite overshadowed by

% Now described as physique expérimentale.
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the many lectures on chemistry to students in their first, second and third
years by Fourcroy, Guyton and Berthollet.*®  One might have thought that
physics was more relevant to students of engineering than chemistry but la
physique did not yet have a high status in the Polytechnique.

If the Academy and its successor, the First Class of the Institute, provided
the first important institutional recognition of la physique in France, the sec-
ond major contributor was Laplace (1749-1827) in the early years of the
nineteenth century. It may be asked why he did not make his crucial contribu-
tion earlier, for example in the 1780s. In this case chemistry and physics
might have advanced together rather than leaving physics to develop later af-
ter the spectacular success of chemistry. In fact in the early 1780s Laplace had
collaborated with Lavoisier on experiments to measure the heat given off in
the combustion of various substances.®’ Laplace then became deeply in-
volved in astronomy, producing major papers on planetary theory in the later
1780s.®  The Revolution caused some interruption to Laplace’s work but,
after some contribution to the metric system, he returned to astronomy in his
semi-popular Exposition du systéme du monde, first published in 1796. In the
following years he undertook some revisions and at the same time he under-
took his very technical multi-volume Mécanique céleste, of which the first two
volumes appeared in 1799. Volumes 3 and 4 of this great work occupied the
years up to 1805. Apart from compiling a series of addenda which make up
volume 5, this effectively marked the completion of his astronomical system.
Laplace was now ready to consider general problems of physics. Most impor-
tantly he brought to the subject a ready-made research programme.

In fact it was in 1806 that Laplace moved to Arcueil, a village to the south
of Paris, where he bought a country house close to that of Berthollet, who had
already gathered round him a few young men interested in chemistry, notably
Gay-Lussac and Thenard.”  Since Berthollet was interested in pursuing the
physical aspects of chemistry, this made an intellectual partnership with
Laplace all the more feasible.

Laplace’s semi-‘retirement’ to Arcueil provided him with an opportunity to
open a new chapter in his life relating to experimental research. He would
transfer his neo-Newtonian programme of research from the solar system to
the micro world. Helped by Gay-Lussac, Biot and Malus, he would work out

%6 7. Langins, La république n’a pas besoin de savants, Paris, 1987, pp.50 ff.

Lavoisier and Laplace, ‘Memoire sur la chaleur’, Mémoires de I’Académie des Sciences,
1780, 355. Oeuvres de Lavoisier, vol.2, pp.283-333. These experiments, presented to the
Academy in June 1783, had been carried out the previous winter. They involved the famous
ice calorimeter.

® The information on Laplace is based on the extensive article in C. C. Gillispie (ed).,
Dictionary of Scientific Biography, 1970-80, Vol.15 (Supplement), pp.322 ff., (347).

° M. Crosland, The Society of Arcueil. A View of French Science at the Time of Napoleon
1, London, 1967.
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theories of capillarity and optics for which his assistants could provide ex-
perimental data. When the Arcueil group publicly announced its existence in
1807 under the title ‘Society of Arcueil’ it was to be as an equal partnership
between physics and chemistry. Laplace’s protégés Biot and Poisson were
particularly important in putting physics on the map. The corpuscular theory
of optics of Malus and Biot was soon to be challenged by Arago and Fresnel,
but this would only lead to an even more powerful physics.

If, therefore, the several subjects constituting physics seemed temporarily
overshadowed by the new science of chemistry in the 1790s and early 1800s,
they were beginning by around 1807 to gain a new vitality and coherence un-
der the powerful tutelage of Laplace. The period focused on here lasted hardly
more than 20 years; perhaps it was about 25 years or a quarter of a century.
But it was sufficient to give chemistry encouragement to expand its territory,
as we shall see in the next section.

Yet although Laplace and his followers made a major contribution towards
the establishment of classical physics it was probably the energy concept of
the 1840s that did most to give a unity to physics and even this took several
decades to be fully established.” We can therefore understand why Auguste
Comte, writing in the 1830s, could speak of physics as a science consisting of
‘numerous branches almost completely isolated from each other’.”’ He said
that in that period it was much easier to define chemistry than physics92 and
he returned to his earlier theme of the miscellaneous nature of physics:
Physics ... constitutes a group of different sciences almost isolated from one
another much more than a truly distinct science.”

6. The expanding frontiers of chemistry.

Perhaps a useful way to understand the boundaries of chemistry and physics in
the late eighteenth century might be to consider the metaphor of national
frontiers which are not clearly defined. The most satisfactory frontier between
two countries is a permanent natural feature such as a large river. It is much
less satisfactory to have an arbitrary division such as an artificial line of lati-
tude or longitude. So the question we are concerned with is: was there a
natural division between physics and chemistry? Certainly when chemistry
was in the purely qualitative stage, depending on classification rather than
measurement, there was no danger that it would be confused with a more
quantitative science. But, once Lavoisier had decided that the way forward lay

% Crosbie Smith, The Science of Energy: The Construction of Energy Physics in the Nine-
teenth Century, London, 1994.
Comte, Cours de philosophie positive, vol.2, Paris, 1835, p.429.
%2 Ibid., vol.3, Paris, 1838, p.12 (see also pp.13-14n).
% Ibid., p.72.
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in making chemistry a quantitative physical science, the frontiers became
blurred. Perhaps there should have been formal negotiations between the
‘great powers’ to settle any possible border disputes? But this is not how
things worked in science and certainly not in the late eighteenth century.
When Lavoisier and his colleagues wanted to introduce a new language of
chemistry they did not ask permission of other chemists. They just went ahead
and used it, relying on the internal logic of the new system and their own
eminence in chemical research. Similarly in scientific territory, to put it
crudely, there seemed to be clear rights of occupation. If the chemists could
investigate a problem successfully, using mainly chemical methods, then that
problem became a part of the territory of chemistry. This is well illustrated by
the history of galvanism.

The original investigator, Galvani, who observed the twitching of the legs
of a dead frog when in contact with certain metals, had thought that this was
essentially a vital phenomenon.94 But Volta went on to show that an electric
current could be produced in the absence of animal material. Galvanism thus
became a part of physical science rather than biological science, but it did not
simply become a part of physics. Electrostatics might have been physics but
‘galvanism’, depending on the newly acquired electric current from the elec-
tric cell or battery, was regarded as a separate science. It was not primarily
the physicists but the better organised chemists who most exploited galvanism.
Thus we find in the Annales Desormes making a chemical study of the electric
battery.95 In another volume of the Annales an article on galvanism turned
out to be a study of the oxidation of metals’® and even Biot - a ‘physicist’ -
studied the action of air on a battery.97 But above all for chemists the electric
battery was an ideal tool for the decomposition of substances, one of the main
programmes of post-Lavoisier chemistry. Volta described his construction of
his ‘pile’ or battery in a letter to Sir Joseph Banks, which was read at a meet-
ing of the Royal Society in June 1800 and published in the Philosophical
Transactions in the same year. But even before the paper had been published
the enterprising William Nicholson, author of a weighty Dictionary of Chem-
istry, in collaboration with Anthony Carlisle was able to announce that they
had used the voltaic pile to decompose water into hydrogen and oxygen
gases.98 Of course, Lavoisier had previously decomposed water in his fa-
mous gun barrel experiment into hydrogen and iron oxide but to obtain the
two gases was a superior achievement. It was also to provide volumetric data
which was to be of some importance later on. At the time, however, the

W. F. Magie, Source Book in Physics, Cambridge, Mass., 1935, pp.421-4.
% A.c., 37 (1800), 284-321.

% A.c., 39 (1801), 203-210.

" Ibid., 242-250.

Nicholson’s Journal, 4 (1800), 179-187.
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greatest significance of the electrolysis of water was that it firmly linked gal-
vanism with chemistry. It was the chemists who had the laboratories where
they had considerable expertise in the handling of gases. They studied solu-
tions, they were interested in different metals. Above all they had a special
interest in decomposing substances with the aim of adding to Lavoisier’s list
of elements.

The most famous actor on this stage was Humphry Davy, who probably
did more than any other single person to present electro-chemistry as chemis-
try. His spectacular decomposition of potash and soda to produce the ex-
tremely reactive elements potassium and sodium would have been alone suffi-
cient to make his name. The powerful battery he had assembled at the Royal
Institution to decompose the alkalis was largely forgotten in the interest in the
products of electrolysis. The moral for the general public was ‘what clever
things these chemists can do’. Only in the next generation would claims be
made for laws of electrolysis. Davy the showman saw himself as a chemist
contributing to the expansion of Lavoisier’s table of elements.

Galvanism was not only an important part of Davy’s research, it was an
integral part of his teaching. Davy in his Syllabus of a Course of Lectures to
be delivered at the Royal Institution in 1802 divided the course into three
parts. In part 2 he dealt successively with heat, light, electricity and galva-
nism. He claimed that these topics ‘form an interesting part of chemical sci-
ence’.” Taking a purely pragmatic line, he did not necessarily agree that ei-
ther heat or light were substances, but they were clearly related to chemistry.
Galvanism provided ‘powerful and novel instruments of chemical and
physiological investigation’.100 He produced tables of different metals to
‘show how intimately primary chemical changes are connected with the pro-
duction of galvanism’. 101

Again, although we tend to think of the study of light as being an essential
part of physics, we should remember that Lavoisier listed light together with
caloric among his chemical elements. In 1727 Schulze had discovered the dis-
colouration of silver salts in the presence of sunlight, a reaction which was
only to find its most important application in photography a century later. In
1779 both Priestley and Ingen Housz commented on the action of sunlight on
plants which seemed to ‘purify’ the surrounding air.'® Explanations of these
reactions were tentatively offered in terms of phlogiston. Later when Ber-
thollet found that hydrochloric acid gas was given off when silver chloride

% Collected Works, ed. John Davy, vol.2, pp.386.
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was blackened, one conclusion drawn was that the rays were
‘hydrogenating’. 103

Sunlight was found to affect the speed of some chemical reactions. Gay-
Lussac and Thenard studied its influence on the reaction between hydrogen
and chlorine.'™ The change in colour of the gaseous mixture enabled them to
follow the process of slow combination during several days of hazy sunshine.
In bright sunlight the gases reacted violently, shattering the flasks containing
the gases. Meanwhile, the astronomer William Herschel had published his ob-
servations of the heating effect of different parts of the spectrum, showing the
greatest effect at the red end.'”  Wollaston made a preliminary study of the
other end of the spectrum. Because of the effects of what we call ultra violet
light on silver salts he proposed to speak of ‘chemical rays’.106 A major
study of properties of both the ‘heating rays’ and the ‘chemical rays’ was pre-
sented to the Institute by Bérard in 1812.'” We think of questions about the
nature of light as belonging to physics. Yet there was a period of two or three
decades when chemists saw light as very much their concern.

One of the distinctive attributes of physics, about which most contemporary
authors agreed, was that it was concerned with general laws, and this might
seem to provide the basis for a useful distinction from chemistry.'®  Yet it
must be more than a coincidence that in the period 1789-1820, say, chemistry
too became very much concerned with laws. If one thinks of the elementary
laws of chemistry, most belong to this period. Lavoisier claimed that French
chemistry had framed the laws accepted by other nations.’” He himself had
enunciated the law of conservation of matter, although he regarded it more as
a general principle or even an axiom.""® Not all authors were bold enough to
claim the regularity they had found in the composition or behaviour of matter
as a fundamental law of nature. The modest Dalton, for example, presented
certain hypotheses about chemical compounds in 1808 in the form of ‘rules’,
which were later developed into three distinct laws: the Law of Constant
Composition, the Law of Multiple Proportions and the Law of Reciprocal
Proportions.lll Later, when Davy presented him with the royal medal on be-
half of the Royal Society for his discovery of the principle, described as

1% A. Ure, Dictionary of Chemistry, 1831, p.576. Probably the source of the hydrogen was
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‘fixing the proportions in which bodies combine’, his work in chemistry was
compared with that of Kepler in astronomy.112 Kepler is, of course, best re-
membered for his laws of planetary motion. But we may put Dalton to one
side. Wollaston was explicitly discussing ‘laws’ of chemical combination of
acids and bases in 1808.'"

For a good example of laws of chemistry we might turn to Berthollet’s lit-
tle book of 1801: Recherches sur les lois de !’affinité. Not only Berthollet but
his protagonist Proust spoke of laws. For the latter it was ‘the law of affinity
which presides at all combinations’ and results in invariable proportions of the
constituents of compounds.114 In the case of Gay-Lussac, it would not be an
exaggeration to claim that he was obsessed with the search for laws'” and he
is remembered particularly for his law of combining volumes of gases (1808).
When in 1810 he and Thenard were carrying out a quantitative analysis of
vegetable compounds, they presented their results in the form of three ‘laws’,
depending on the relative proportions of hydrogen and oxygen in the com-
pound.116 It would be possible to find other chemical laws, including Dulong
and Petit’s Law (1819) but probably enough has been said to make the point.
The formulation of most of these laws may be considered a consolidation of
the new position of chemistry as a leading branch of physical science.

The astronomer Delambre, in a report on the mathematical sciences drawn
up in 1808 and summarising the achievements of the previous twenty years,
suggested that mathematical physics was a field which seemed almost ex-
hausted (‘presque épuisé’).117 With hindsight such a comment might seem
silly but we may compare it with a remark made fifty years earlier by Diderot
about mathematics. He had spoken of the sterility and decline of mathematics
which he constrasted with the rise of experimental science.''® This should not
be accepted as evidence of fact but rather of feeling. In different generations
people became bored with one branch of science and excited by another.
Chemistry was to benefit from this excitement around 1800. There are clearly
fashions in science as in other human activities.

"2 H. Davy, Collected Works, London, 1839-40, vol.7, p.97...Daiton should have been
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Delambre felt that there had been little recent research in physics in this

period:

People’s minds have turned in a new direction... and this has led to
the neglect lately of the various areas of research relating to phys-

1ICS

119

and he was ready with an explanation:
The revolution recently brought about in chemistry could not happen
without turning many experimentalists a little out of their ordinary
course, when they saw in a neighbouring science a road opened that

promised more numerous discoveries.

120

Around 1800 chemistry had a number of distinct advantages over la phy-
sique, which it may be useful to list somewhat arbitrarily under ten headings:

1.

2.

(98]

(o))

Chemistry had a clear identity associated with a single word, uni-
versally understood, as a subject description.

In institutional terms chemistry was the senior science, one of six
separate sciences recognised by the Paris Academy of Sciences
since 1699. La physique did not begin to achieve this recognition
until 1785. That it did gain some recognition at this late date was
largely due to the efforts of Lavoisier, now recognised as the lead-
ing light in the chemistry section. Of course, there was no question
of Lavoisier joining the new section. He was too closely identified
with the new chemistry. His motives in urging recognition for la
physique probably included a feeling that he should repay his debts
for what he had borrowed.

. Chemistry now had a unifying theory based on oxygen.
. Chemistry now had a new and completely rational technical lan-

guage, easy to learn yet sufficiently removed from ordinary dis-
course to avoid confusion.

. Chemistry had one of the first specialist journals of any science.

The Annales de chimie was edited by the leading French chemists
who provided a visible example of what chemistry stood for, i.e.
the Annales provided an important focus.

. Chemistry had a long history as a laboratory science.
. Chemistry had developed practical techniques, particularly in rela-

tion to analysis and the preparation and examination of gases. These
techniques had been enormously successful and had given chemists
great confidence of the possibility of further territorial gains.

"9 Since this is a particularly free translation, I give here the original French: ‘La nouvelle
direction des esprits... a dd faire négliger en ces derniers temps les recherches qui constit-
uoient plus particuliérement la physique’, op.cit., p.285.

"2 Ibid., pp.31-2.
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8. Chemists made themselves the greatest body of experts in the appli-
cation of galvanism. Galvanic chemistry was a major study in the
early years of the nineteenth century before current electricity came
to be taken over by physicists.
9. Chemistry had demonstrated its utility in several branches of indus-
try and in war. It could therefore look for greater financial backing,
both from private companies and the state.
10.Chemistry more than any other science had exemplified progress in
the second half of the eighteenth century. It had become a model
science in the way physics was later to become a model science.
Finally we may quote what contemporary writers said about the relative posi-
tions of physics and chemistry. The Observations sur la physique, in its an-
nual review of the progress of science commented in 1791 that physics proper
(‘la physique proprement dite’) had recently made less progress than other
sciences. It attributed this to two factors. In the first place la physique now
had a narrower meaning than formerly. Secondly it was said that:
‘Chemistry ... has taken possession of the finest part of physics, all
that relates to the nature of water, of air, of earths, of metals, etc.’'!
It was certainly true that whereas previously in the seventeenth and early
eighteenth centuries, only the physical properties of water and air had been
studied, the 1780s had witnessed a revolution in the understanding of these
substances through chemical analysis.
Fourcroy in 1789 spoke of the boundaries of chemistry expanding:
‘Now it embraces all the physical sciences’'*
Of course, if a chemist claims that his particular science is all powerful we
might interpret this as no more than a person’s natural pride in his own sub-
ject, a perennial feature of the academic world. That is why we must take all
the more notice of the testimony of the astronomer Delambre in his report to
Napoleon on the recent progress of the mathematical sciences. He too spoke
of the shrinking domain of physics, but a partial explanation he gave was that
many of the main problems of physics such as optical theory and the move-
ment and impact of bodies had now been taken over almost completely by
mathematics. Certainly in the early nineteenth century mathematical methods
were applied successfully to a variety of physical problems by a succession of
French savants beginning with Laplace and Poisson, soon to be followed by
Fourier, Fresnel, Ampére and Sadi Carnot.'” Delambre went on to say:

‘Galvanism, a subject born in our own time, seemed to be in a posi-

tion to compensate physics for these losses. Yet the voltaic pile,

21 Obs., 38 (1791), 12-13.

12 Report of Fourcroy and Cadet de Vaux on Lavoisier, Traité élémentaire de chimie,
1789, vol.2, p.651.
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which it considered one of its most ingenious inventions, has passed

into the hands of the chemists .!**
Thus, he concluded, new ideas, new fashions had in recent years caused the
neglect of research in physics. That is why chemistry has a special importance
in this period for all those interested in the development of physical sciences.

124 Rapport historique sur les progres des sciences mathématiques depuis 1789, Paris, 1810,
pp.284-5.



CHAPTER TWO

THE PRINTED WORD:
A LEGACY OF FRENCH TEXTBOOKS AND
JOURNALS

There is no science which more eminently deserves to enter into the
plan of a good education than chemistry. We may even affirm that
the study of this science is almost indispensably necessary to prevent
us from being strangers in the midst of the beings and phenomena
which surround us. It is true indeed that the habit of beholding the
objects of nature may produce a knowledge of some of their principal
properties. We may even in this way arrive at the theory of some of
the phenomena. But nothing is more proper to check the pretensions
of some young persons, who are elevated by such imperfect acquisi-
tions, than to shew them the vast field of which they are ignorant.

(Chaptal, Elements of Chemistry, transl., London, 1791, Preface,
p.lxv.)

The study of chemistry continues unceasingly in France and it is the
European country where there are the most people who make it the
object of their study and where there is the best opportunity to learn
it.

(Fourcroy, A.c., 32 (1799), 206.)

1. The textbook tradition

Central to the propagation of new chemistry was the publication in the fateful
year of 1789 of Lavoisier’s Trairé, as well as several other textbooks, notably
those by Fourcroy and Chaptal. But before considering these, contemporane-
ous with the publication of the early Annales de chimie, we should provide
some context and historical background. In France, unlike Britain, the publi-
cation of textbooks of chemistry has a long history going back to the early
seventeenth century. Many of these books were translated into English and
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other European languages and thus had a great influence. One of the first of
these books by a French author was actually first published in Latin in 1612,
Jean Beguin’s Tyrocinium Chymicum.

Yet prior to any discussion of Beguin we might mention the Alchemia of the
German Andreas Libavius, published in Frankfurt first in 1597 and then in an
expanded form in 1606, since (despite the title) this has been claimed as a turn-
ing point in the emergence of chemistry from alchemy and the emergence of the
chemistry textbook.! Tt has been shown, for example, that Beguin made some
use of Libavius’s work.” Libavius probably deserves some attention because of
his concern to establish a science free from the corruptions of Paracelsus, which
were said to have debased alchemy by appealing to magical powers. Libavius
claimed to stand for a more rational alchemy, which was not secret and hidden
but brought out into the open for the good of mankind. He agreed that chemistry
should be of assistance to medicine, but he made strong claims for the inde-
pendence and dignity of the science, which he hoped to establish as a scholarly
discipline.3 It was for this reason that he wrote his textbook.

Although Beguin used the word ‘chemistry’ in the title of his book, (the
French translation being entitled Les Elémens de chymie) the book was as
much concerned with pharmacy. The preparation of a number of remedies
was clearly described, but this was not always the case. As the author admit-
ted,

There is such excellence on the part of some of the remedies that it
has occasionally been necessary altogether to use concealment and
wrappings, lest I be considered by wise men to be casting very pre-
cious pearls before unworthy swine’

In other words, in Beguin’s book, chemistry had not yet emerged fully
from the tradition of secrecy associated with alchemy. This is confirmed by
looking at some of the terminology, which includes ingredients described as
‘the venenate scum of two dragons’ and the ‘celestial eagle more white than
snow’.’

Beguin perhaps provides a salutary reminder of the distance in ideas and
language between 1600 and 1800. But it was in the early 1600s that an insti-
tution was to be founded in Paris, which was to provide a major justification
for a long tradition of textbooks. In 1626 the Jardin du Roi was founded as a

' Owen Hannaway, The Chemists and the Word. The Didactic Origins of Chemistry, Balti-

more, 1975.
2 Hannaway accuses Beguin of ‘lifting verbatim key definitions from Libavius’s Alchemiae
in the first edition of his Tyrocinium Chymicum’, ibid., p.154.
Ibid., p.90.
Preface to 1612 edition of Tyrochinium Chymicum, quoted by T. S. Patterson, ‘Jean
Beguin and his Tyrocinium Chymicum’, Annals of Science, 2 (1937), 243-98 (253).
> Beguin, Tyrocinium Chymicum, (trans. Richard Russell, London, 1669), pp.89, 117.
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place for the cultivation of medicinal herbs. The staff consisted not only of
botanists and gardeners, but also a demonstrator in chemistry. For the conven-
ience of his pupils the first demonstrator, William Davisson (or Davidson)
published a treatise in Latin called Philosophia Pyrotechnia (1635), translated
into French in 1651 as Les Elémens de la philosophie de l'art du feu ou
chimie.® This discussed chemical substances according to the classification
animal, vegetable or mineral, a classification found convenient by other text-
book writers. Like Beguin, Davisson classified products according to simi-
larities in physical properties and method of preparation. He dealt respectively
with what he called ‘magisteries’, ‘crocuses’ and ‘flowers’. He thus described
successively the preparation of flowers of sulphur, flowers of sal ammoniac
and flowers of antimony, all obtained by sublimation. Deeply imbued with
neo-Pythagorean and neo-Platonic mysticism, he attached great significance to
the crystalline form of substances.

Davisson was succeeded at the Jardin du Roi by Nicase Le Fevre (Le Fe-
bure),7 who is notable for having determined to publish a textbook of chem-
istry in French, Traité de la chymie, just as Paracelsus and Glauber had made
a point of writing in German. Again this book was largely pharmaceutical
chemistry, and Le Févre was honest enough to admit that he had not person-
ally tried all the preparations he described, but he did claim to have tried the
majority. Here then was the indication of a tradition of textbook writing by
copying selections from the work of previous authors. Again there are traces
of Neo-Platonism and alchemical allegory, such as the idea that gold, lead and
antimony were of the male sex but other metals which dissolve more easily
were female.® Le Fevre adopted a theory of five principles: salt, sulphur and
mercury with earth and water, thus combining the three principles of Paracel-
sus with two of the traditional four elements of Aristotle.

The successor of Le Feévre at the Jardin du Roi was Christofle Glaser, who
was the author of a pocket-size book of chemical preparations also entitled
Traité de la chymie, first published in 1663. Like the previous book of Le
Fevre it went through several editions and was translated into English and
German. Glaser, however, was less interested in theory and was at his best in
giving fairly clear descriptions of standard mineral preparations. Occasionally
Glaser made notes on weight changes in chemical reactions, a rather unusual
feature for the seventeenth century. On the other hand alchemical and astro-
logical references were also to be found occasionally.

Having described summarily several of the more important early French
chemistry textbooks, we must pause to take a more considered view of the

¢ 3. R. Partington, History of Chemistry, vol.3, 1962, pp.4-7.

Ibid., pp.17-24. The teaching of chemistry at the Jardin du Roi is described in Jean-Paul
Contant, L’Enseignement de la chimie au Jardin Royal des Plantes de Paris, Cahors, 1952.
8 A Compendious Body of Chymistry, London, 1664, vol.1, p.66.
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Cours de chymie of Nicolas Lemery (1645-17 15).9 This book marked a new
departure in chemistry texts and it went through numerous editions, at least
fifteen in Paris, four in Lyons, two in Brussels, one in Avignon, not to speak
of translations into English (five separate editions), Dutch, German, Latin,
Italian and Spanish. Appearing originally in 1675 in a pocket-sized 12mo edi-
tion it was quickly expanded and reprinted countless times, the last French
edition being a large quarto volume of nearly 800 pages appearing in 1757. In
the late seventeenth century and the early eighteenth century we may say that
not only France but a large part of Europe learned its chemistry from Lemery.
The book was divided into three sections, dealing with mineral (the largest
section), vegetable and animal products. Although the organisation of his text
closely followed that of his predecessors, Lemery is notable for giving a clear
description of the preparation of substances and, where appropriate, of their
medicinal uses. He was originally an apothecary and we must not expect him
to have broken away from the tradition of iatro-chemistry. Yet it is notable
that he made a complete break with the alchemical leanings of many of his
predecessors. Instead he introduced a mechanical theory of chemical reaction.
Different substances were said to be composed of particles of different shapes
and sizes and this theory was used to explain chemical reactions. It is worth
reproducing his explanation of the reactivity of acids:
As the nature of a thing so hidden as that of a salt could not be better
explained than by attributing to the parts of which it is composed,
figures which correspond to all the effects which it produces, 1 shall
say that the acidity of a liquid consists in the pointed particles of salts
which are in agitation; and 1 do not think that you will contest with
me that an acid has points, because all experience demonstrates it, it
is only necessary to taste it to come to this conclusion; for it makes
pricking sensations on the tongue similar to or very near approaching
those which are received from some material cut into fine points; but
a demonstrative and convincing proof that the acid is composed of
pointed parts is that not only do all acid salts crystallise in points, but
all solutions of acid substances with acid liquors take this figure in
their crystallisation. These crystals are composed of points different
in length and thickness from one another, and we must attribute this
diversity to more or less sharp points for the different kinds of acids;
it is also this difference in subtlety of the points which makes an acid
penetrate or dissolve well a body which another cannot attack; aqua

For a comprehensive bibliographical study of the different editions of Lemery and of
eighteenth-century chemical authors see: William A. Cole, Chemical Literature, 1700-1860,
London, 1988.
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fortis dissolves mercury, and vinegar cannot penetrate it; aqua regis
is the solvent of gold and aqua fortis makes no impression upon it.'°

Lemery’s explanation of the activity of acids, alkalis, etc. was really very
similar to that given by Robert Boyle about the same time. It constituted an
application of the mechanical philosophy which gained favour in the seven-
teenth century, but which in the eighteenth century came to be regarded as too
simple, crude and arbitrary. It may have marked a step forward in so far as it
rejected the mysterious influences and ‘sympathies’ by which previous gen-
erations had explained chemical reactions, yet mechanical theories were too
ad hoc in so far as they could be used in retrospect to ‘explain’ any known
reaction yet they could hardly be used to predict the unknown. Like Le Féevre,
Lemery made use of five principles, which he described as water, spirit, oil,
salt and earth. However, he gave ‘mercury’ as a synonym for spirit and
‘sulphur’ for oil, so it was essentially the same theory but with the refinement
that Lemery admitted that there were some metals from which it was impos-
sible to extract the supposed salt, sulphur or mercury of Paracelsus.

Like his predecessors, Lemery had a section dealing with furnaces and ap-
paratus, but he also said that even more could be learned by the reader going
into the laboratory. (This section became standard in most textbooks of
chemistry including that of Lavoisier, who, following an eighteenth-century
trend, placed it at the end rather than the beginning). In the final part of his
introduction, Lemery explained many chemical terms. The number of terms
explained increased in succeeding editions and it is worth drawing attention to
the difficulty of describing Lemery’s book as if it were one static object.
Rather it had a life of its own, growing with successive editions during the
author’s lifetime and even later undergoing changes. By the time of the 1757
edition the editor, Théodore Baron, added extensive foot-notes, explaining,
for example, that by ‘sulphur’ Lemery had meant phlogiston. The introduc-
tions to different English editions of Lemery called attention to his gift of
clarity of expression compared to his predecessors. Although the Cours de
chymie is clearly a textbook of chemistry rather than pharmacy, the table of
remedies contained in later editions may have tempted people to buy the book
as a ‘home-doctor’. The popularity of the book was further increased by the
inclusion of a number of anecdotes and ingenious explanations of diverse phe-
nomena including the curdling of milk, the explosion of gunpowder and vol-
canic eruptions. Lemery, although not as original as sometimes supposed, un-
doubtedly contributed to the popularisation of chemistry.

Because Lemery's book in its various forms was so successful, there is a
considerable time gap in the textbook tradition and the next French author of

10

Lemery, Cours de chymie, Paris, 1697, pp.23-4.



42 THE ANNALES DE CHIMIE

comparable importance was Pierre-Joseph Macquer (1718-84). It must be
mentioned, however, that in the intervening years in Holland, the University
of Leyden had become an important centre for medical education and particu-
larly popular were the chemical lectures of Herman Boerhaave (1668-1738).
When he found unauthorised versions of his lectures circulating among stu-
dents he determined to write his own textbook. His Elementa Chemiae first
appeared in 1732 in Latin and was later translated into English and French.

But to resume with the French tradition, by the mid-eighteenth century
Lemery’s text was becoming too obviously old-fashioned and Macquer
brought out his Elémens de chymie théorique in 1749, followed by his
Elémens de chymie pratique in 1751."" These went through several editions,
both separately and combined as a single work. Although Macquer used the
theory of the four Aristotelian elements he did so with certain reservations.
Again in his chemical nomenclature, he made an attempt to replace the tradi-
tional names by more systematic ones. Particularly useful was his classifica-
tion of salts into sels vitrioliques (sulphates), sels nitreux (nitrates) and sels
marins (chlorides). He made considerable use of the idea of chemical affinity,
drawing on the table of Geoffroy (1718). He did not appreciate the relevance
of quantitative work in chemistry. Macquer became professor of chemistry at
the Jardin du Roi in 1770.

Perhaps even more important than Macquer’s textbooks was his Diction-
naire de chymie, first published anonymously in two volumes in 1766. If we
discount earlier compilations with explanations of Paracelsian terms we may
consider Macquer’s dictionary to be the first real dictionary of chemistry.
Being purely alphabetical, it left the reader some freedom to explore the sub-
ject in the order he wished. Nevertheless, Macquer gave advice on an order to
follow but warned the reader that, before using the dictionary, it was essential
that he should follow a course of practical chemistry. It was also a good idea
to refer to a textbook of the subject.12 Thus Macquer was suggesting that one
could only really learn chemistry by exposure to a variety of different
sources. Yet the idea of a journal of chemistry was still far in the future.

2. Lavoisier’s ‘Traité élémentaire de chimie’ and other contemporary text-
books.

With Macquer we have reached the period of Lavoisier. The brief review
given above has served to establish firstly that France had a tradition of writ-
ing textbooks of chemistry which was largely related to the lectures on chem-

5 R Partington, op.cit., pp.80-90. There were also several French editions of

Boerhaave, ¢.1750.
2" A textbook currently available was that of his friend, A. Baumé, Chimie expérimentale et
raisonnée (3 vols., Paris, 1773-4).
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istry given at the Jardin du Roi. Lavoisier himself attended such lectures given
by G. F. Rouelle but unfortunately, Rouelle did not publish his lectures and,
therefore, does not enter our story directly. Although the French textbook
tradition in a way helps to put Lavoisier’s Traité in a proper context, in an-
other way it raises further questions, since Lavoisier, unlike most textbook
writers, did not have a teaching position. It is easy to understand how lecture
notes may be developed into a book but if an author has lacked the profes-
sional motivation of the teacher, the historian must look elsewhere for moti-
vation.

Lavoisier himself claimed in the introduction to his Traité that it developed
from the memoir he read to the Academy of Sciences in April 1787 on the
necessity of reforming chemical nomenclature.”> Maurice Daumas, however,
has argued that we should not take this claim too seriously.14 He has shown
that at least ten years previously Lavoisier had been planning to write a gen-
eral introduction to chemistry, which would, of course, have been an intro-
duction to his ideas on the subject. But quite apart from this, Lavoisier had a
genuine didactic interest in a logical approach to chemistry as a reaction to
what he himself had suffered when he first approached the subject:

When I began for the first time to follow a course of chemistry,
although the teacher I had chosen'® was accepted as one of the clear-
est and most able to teach at the level of beginners and although he
took infinite pains to be understood, I was surprised to see with how
much obscurity the first approaches to the science were sur-
rounded. I had followed a good course on physics, having followed
the experiments of the abbé Nollet; I had begun elementary mathe-
matics with some success in the works of the abbé La Caille and I
had followed his lessons for a year. I was accustomed to that rigour
in reasoning which mathematicians employ in their works. They
never claim to prove a proposition until that which precedes it has
been demonstrated. Everything is linked together, everything is con-
nected from the definition of a point and of a line to the most sublime
truths of transcendent geometry.

In chemistry things were quite different. From the first steps we
began to suppose instead of proving, they presented me with words
which they did not know how to define or at least which they could
only define by drawing on knowledge which was completely foreign
to me and which I could only acquire by studying the whole of

13
14

Traité élémentaire de chimie, 1789, Discours préliminaire
Maurice Daumas, ‘L'élaboration et la publication du “Traité de chimie”, Chapter 4 of
his Lavoisier, théoricien et expérimentateur, Paris,1955.

' This probably refers not to Rouelle but to La Planche.
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chemistry. Thus they began to teach me the science by supposing that
I knew it already.'®

This testimony is interesting in many ways; not only is it evidence of the
frustration felt by the young Lavoisier but it is evidence (even if not by an
impartial witness) of how muddled chemistry could be around the 1760s. In
other words it helps us to appreciate better the ‘chemical revolution’ of the
1780s. Could a science so obscure really be transformed in little more than a
decade into a model science? Also the above passage provides a hint that La-
voisier saw chemistry as a study analagous to mathematics; in other words he
saw chemistry as a physical science, a point which will be developed later.

It seems that Lavoisier had originally planned a textbook in the late 1770s
but, if this was so, why had he abandoned it? The answer is given by Lavois-
ier. He had planned it as a joint work with his industrious early collaborator,
Jean-Baptiste Bucquet.17 But Bucquet died prematurely in January 1780 at
the age of 33 and Lavoisier did not have the heart to carry on alone. The sen-
tence he used to explain this is of great importance to the theme of this book:

I lost the help and guidance (lumiéres) of this companion in my
work and I admit that I have not found the courage to undertake such
an extensive work alone.'®

No one has taken much notice of this confession since, in so far as it re-
lates to the writing of a textbook, we know that by 1789 Lavoisier was able to
gather the energy to produce his own book. But in so far as it betrays the ad-
vantages of collaborative work, it relates very much to the Méthode de no-
menclature chimique of 1787, involving four authors adopting complementary
roles and even more to the Annales de chimie which we will come to in due
course.

We may now turn to the Traité élémentaire de chimie as published in 1789.
Lavoisier presented the text for approval by the Academy in January 1789 and
a favourable report was given by Berthollet and d’Arcet in early February. In
March the book was on sale in Paris. Later that year Robert Kerr, a Scottish
surgeon, prepared an English translation which was published in Edinburgh in
1790. There were numerous editions of the Traité and also translations into
German, Italian and Spanish. There is no doubt that it was an important book
and arguably a crucial one in consolidating ‘the chemical revolution’.

The Traité began with a ‘Preliminary Discourse’, which drew heavily on
the writings of Condillac, particularly on the importance of language. Lan-

'* " Archives of Academy of Sciences, Lavoisier dossier, cote 1260, quoted by Daumas,
op.cit., pp.92-3.

17 Bucquet published two books, one on mineral chemistry (1771) and one on vegetable
chemistry (1773).

8 Archives of the Academy of Sciences, Lavoisier dossier, No.1259, quoted by Daumas,
op.cit., p.99.
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guage is an analytical tool and it is important that the language of chemistry
should be in conformity with nature. We must ascertain the facts and not be
led astray by our imagination. Lavoisier then turned to the theoretical basis of
his book. Although many eighteenth-century chemists made use of affinity
tables Lavoisier felt that affinities were still uncertain and variable and could
not provide a solid foundation for chemistry.19 Even more he rejected atoms
as metaphysical.20 Nor could he accept the idea of three or four ‘elements’,
of which everything is made. Instead he would base his chemistry on a list of
simple substances. These were presented in operational rather than absolute
terms; that is to say, they behaved as simple irreducible substances in his
laboratory, but this left open the possibility that some might be decomposed
later, as indeed was the case when Davy used the new electric battery in the
early 1800s to isolate the alkali and alkaline earth metals. In the main part of
the book®' Lavoisier gave a list of 33 ‘simple substances’, headed by light and
caloric (soon to be dropped) and including gases such as oxygen and hydro-
gen, non-metals such as carbon and phosphorus, ‘metallic bodies’ and five
alkaline earths.

In the Preface Lavoisier soon raised the question of language, pointing out
how arbitrary and even 'barbarous’ some of the traditional chemical names
were. He pointed to the greater simplicity of the new nomenclature and con-
sequent greater ease in learning. Although Lavoisier acknowledged that he
had not always done justice to his predecessors, especially foreign chemists,
he admitted that he owed much to his colleagues in Paris:

If at any time I have adopted, without acknowledgement, the ex-
periments or the opinions of M. Berthollet, Mr. Fourcroy, M. de la
Place, M. Monge, or, in general, of any of those whose principles
are the same with my own, it is owing to this circumstance, that fre-
quent intercourse, and the habit of communicating our ideas, our ob-
servations and our way of thinking to each other, has established
between us a sort of community of opinions, in which it is often dif-
ficult for every one to know his own.”
Here again is valuable testimony that Lavoisier appreciated the criticisms of
his colleagues and saw the value of communal action.

The main part of the book was divided into three parts. The first part, the
most important, was an elementary exposition of his theory. The second part,
consisting largely of tables, Lavoisier did not claim to be original, while the
third part was concerned with operations in the laboratory. The book began
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Traité, p.xiv, Elements of Chemistry, Edinburgh, 1790, p.xxi.
Traité, p.xvii, Elements, p.xxiv.

Traité, p.192, Elements, p.175.

Traité, p.xxvii, Elements, p.Xxxii.
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with a discussion of gases and the role of caloric. This led on to a discussion
of the three states of matter and an analysis of atmospheric air. This was
shown, both by analysis and synthesis, to consist of nitrogen and oxygen in
proportions which he had found to vary. Although Lavoisier was a strong ad-
vocate of quantitative analysis, he admitted some uncertainty in his data for
the proportions of gases in the air. In experiments on the combustion of sul-
phur, phosphorus and carbon he deliberately used oxygen gas rather than at-
mospheric air. This reduced the experiment to its essentials but it was also
indicative that Lavoisier was pushing chemistry towards artificial laboratory
conditions well removed from the ordinary world.**  This experiment pro-
duced acids in each case, thus providing evidence for his oxygen theory of
acids.”>  The following chapter reinforced the oxygen theory of acidity, a
theory which, as we shall see, was soon to be criticised even by some of his
associates and notably by Berthollet.

While Lavoisier dealt with oxides he was on stronger ground and the
chapter dealing with the decomposition of water (Chapter 8) was also well
supported by experimental evidence. When dealing with vegetable compounds
in Chapter 11, Lavoisier optimistically assumed that a few simple names
would be sufficient. His discussion of the fermentation of grapes prompted
him to write one of the first true chemical equations, which might be quoted
here in the original French since the English translator did not appreciate La-
voisier's desire to express this in quasi-mathematical terms:

le moilt de raisin = acide carbonique + alcool®
(must of grapes = carbonic acid + alcohol)
He wrote:
We may consider the substances submitted to fermentation and the
products resulting from that operation as forming an algebraic equa-
tion; and by successively supposing each of the elements in this
equation unknown, we can calculate their values in succession, and
thus verify our experiments by calculation and our calculation by ex-
periment reciprocally.”’
A notable feature of this part of the book and several other parts is Lavoisier's
insistence on reporting many detailed quantitative results of his experiments.

Lavoisier ended the first part of the book by saying that he would have
liked to add more basic data about salts, such as their solubility in water, etc.
but this was not appropriate for an elementary work. He suggested that the
gathering of such data was a suitable field to employ the zeal and ability of

Traité, p.xxviii, Elements, pp.xxxii-xxxiv.

Maurice Crosland, 'Lavoisier's theory of acidity’, Isis, 64 (1973), 306-325.
Traité, p.141, Elements, p.131.

Traité, p.151, Elements, p.140.
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young chemists.”® Here was evidence of the audience for whom he had writ-
ten the book. In France it was the book from which the young Ampere
(b.1775) among many others learned chemistry. In England the same book
formed the basic chemical education of the young Humphry Davy (b.1778).

It is hardly surprising that a very full and favourable review of Lavoisier’s
Traité appeared in the second volume of the Annales de chimie. »  The review
was by Lavoisier’s collaborator on studies of respiration, Armand Séguin. He
took at face value Lavoisier's claim that the book was only a development of
his ideas on the reform of nomenclature. Then, concentrating on the first part
of the book, he took the reader through the Traité chapter by chapter. He
confirmed that the second part was compiled from other works, but he at-
tached more importance to the third part on apparatus and operations, which
was original:

It was not sufficient for his glory (sa gloire) to have enriched sci-
ence with a large number of important discoveries, he wanted to en-
able those who follow the same career to make new d3ioscoveries by
communicating to them all the details of his procedures-

Two other major text books of chemistry were reviewed in the Annales:
Fourcroy’s Elémens d'histoire naturelle et de chimie’ and Chaptal’s Elémens
(Montpellier, 1790).32 Neither of these reviews compared in length with that
of Lavoisier’s Traité, which helps to confirm his dominant position on the
early editorial board of the Annales. Yet the textbook by Fourcroy especially
was of great influence, Fourcroy being perhaps the leading French chemistry
textbook author of the 1780s.

Fourcroy was a noted lecturer in chemistry. In 1784 he succeeded Macquer
as professor of chemistry at the Jardin du Roi. His private lectures had al-
ready inspired him to write a textbook. He is especially interesting as a text-
book author since the writing of the early editions of his Elémens pre-dates his
conversion to the oxygen theory. Yet he spoke sympathetically of Lavoisier’s
work. For example, in the first edition of 1782 he wrote in the introduction
that, as regards theory,

...my object throughout the whole has been to compare the doc-
trine of Stahl with the pneumatic doctrine of several modern chem-
ists. I declare that I neither reject the one nor adopt the other.”

Traité, p.187, Elements, p.172.

¥ A.c., 2(1789), 226-47.

0 Ibid., p.247.

3 A.c., 1 (1789), 244-55. (anonymous review).

2 4.c., 6 (1790), 197-204. (review by Berthollet).

B Legons élémentaires d'histoire naturelle et de chimie, 1782, p.xxii, quoted by W. A.
Smeaton, Fourcroy, Chemist and Revolutionary, Cambridge, 1962, p.96.
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In the second edition of the Elémens, begun in 1784, he tended to favour
Macquer’s ideas, but with some inconsistencies. In 1785, after election to the
Royal Academy of Sciences, Fourcroy came much more in contact with La-
voisier and was won over completely to his ideas. He therefore added a long
preliminary discourse, showing how knowledge of gases enabled a new in-
terpretation to be given to chemical reactions and in 1786 the book was finally
published. For the third edition of the Elémens, published in the winter of
1788/89, he re-wrote much of the text, which now supported the oxygen the-
ory without any of his previous reservations. The book was differently ar-
ranged from that of Lavoisier. Three notable differences were: firstly, that
Fourcroy gave much more attention to history whereas Lavoisier wanted
simply to state the basis of the new chemistry. Secondly, Fourcroy had a
greater interest in chemical affinities and included diagrams showing compet-
ing affinities, which might be regarded as representing a previous generation
of proto-equations. Thirdly, Fourcroy still favoured a natural history approach
to chemistry. He gave a classification of minerals according to order, genus,
species and variety and also included tables on the classification of quadru-
peds, birds and fish. It should be noted that, even in the later editions of his
book, the title placed as much emphasis on natural history as on chemistry.
We come finally to Chaptal, who wrote his textbook from the conviction
that:
chemistry is...essentially connected with the reputation and prosperity
of the state®
He wrote as a chemical manufacturer, who combined his successful business
in the Languedoc with a chair of chemistry at Montpellier. He admitted in his
Introduction that he had previously taught chemistry according to the phlogis-
ton theory, but he now fully accepted the new theory. Not, however, being
one of the four contributors to the Méthode de nomenclature chimique, since
he lived far from Paris, he was able to make the useful suggestion of substitut-
ing the term nitrogéne for the azote used by the Parisian chemists. Unlike La-
voisier he chose to describe the operations and apparatus of the chemical
laboratory at the beginning of his book rather than at the end. He then intro-
duced some of the new chemical elements and their compounds. Later in the
work earths were discussed and then metals. Having surveyed the mineral
kingdom the remainder of the book was devoted to vegetable and animal
products.
As the most prominent chemist in the south of France, Chaptal was con-
sidered an important convert by Lavoisier, who wrote to him in 1791:
It is a real pleasure to see you adopt the principles which I was the
first to announce. It is the fulfillment of my ambition to win over

* Elements of Chemistry, 2nd edition, 1795, p.iii.
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you, M. de Morveau, and a small number of chemists throughout

Europe, and my success exceeds my expectations.... I see only eld-

erly people, who no longer have the courage to start new studies

again or who cannot adapt their imagination to a new order of things,

who still cling to the phlogiston theory. All young people adopt the

new theory and I conclude that the revolution in chemistry is com-

plete.35
Fortunately, Chaptal was able to live in Paris from 1797/98, where he was
immediately made a member of the editorial board of the Annales and,
through a fortunate vacancy, also a member of the First Class of the National
Institute.

3. The Mémoires of the Royal Academy of Sciences

Although Lavoisier’s text-book was one of the most important single sources
for conveying his ideas on chemistry to a wider public, and it continued to be
influential even after his death, it represents the culmination of his research
activities over nearly twenty years rather than the research activity itself. The
best single published source for the historian who wishes to follow that re-
search activity is the Mémoires of the Paris Royal Academy of Sciences. La-
voisier had first been associated with the Academy in 1768 as a supernumer-
ary assistant member. His position had been regularised in 1772 when he be-
came a full (associate) member. > Already in 1765 he had read a memoir on
gypsum to the Academy.37 In 1769 and 1770 he presented further memoirs
on water to the Academy, in which by careful quantitative experiments he re-
futed the commonly held view that water was partly transmuted into earth by
boiling in a glass vessel. A consolidated memoir on the subject was published
in the Academy's Mémoires for 1770. The same memoir was later republished
as the first of several dozen scientific memoirs by Lavoisier, mainly from the
Academy publication, in the standard collection of his works.*®

But what is really of central importance is the series of memoirs relating to
the development of the oxygen theory. Thus in November 1774 he read his
‘Mémoire sur la calcination de 1'étain dans les vaisseaux fermés et sur la
cause de l'augmentation de poids qu'acquiert ce métal’, which after some

¥ Letter quoted by Grimaux, Lavoisier, 1888, p.126.

* Lavoisier became a senior member (pensionnaire) in 1778. He was made directeur of the
Academy in 1785 and treasurer in 1791. Given the deep involvement of the perpetual
secretary Condorcet in politics in the early 1790s, Lavoisier became the effective secretary in
the final years of the Royal Academy and took a major part in the vain fight for its survival.

¥ An excellent guide to the dating of Lavoisier’s Mémoires is Maurice Daumas, op.cit.,
Pp.26ff.

8 Qeuvres de Lavoisier (6 vols., Paris, 1864-93), vol.2, Mémoires de chimie et de
physique.
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changes was published in the Mémoires for the year 1774.* Lavoisier often
took advantage of the delay of two or three years in publishing the Mémoires
to revise his earlier work in the light of later experience. This was the case in
another memoir, originally presented in 1775 but revised in 1778, on the
principle which combines with metals in calcination.* It would be tedious to
list all the memoirs relevant to the development of the oxygen theory, but we
might make an exception for the memoir in which he introduced the term
principe oxygine as the principle of acidity (providing the basis for the name
oxygeéne for the gas), published in the Mémoires for 1778.*" Particularly fa-
mous is his joint memoir with Laplace on heat, which was published in the
Mémoires for 1780.%

Perhaps the most famous of all was his memoir ‘Réflexions sur le phlogis-
tique’, published in the Mémoires for 1783, but actually read to the Academy
in 1785.* Some historians have been puzzled that Lavoisier delayed so long
in launching a frontal attack on the phlogiston theory (or rather the many
theories of phlogiston) but it is possible that in the 1770s he saw himself as
modifying the old theory rather than replacing it outright. One of the last
memoirs published by Lavoisier in the Academy collection was one on the
subject of respiration in collaboration with Séguin.* The two savants had
planned an extensive research programme on the subject and it is interesting

_ that the next memoir on the subject was published after Lavoisier’s death by
Séguin and in the Annales de chimie.* In a limited sense, therefore, the An-
nales can be seen as the successor to the Mémoires of the Royal Academy, at
least for chemical papers.

When the Annales de chimie was first published, the Mémoires of the Paris
Royal Academy of Sciences was the leading scientific journal in France. All
volumes began with a section called Histoire, which was the responsibility of
the secretary. Here would be found a summary of some of the work of Aca-
demicians, the éloges of recently deceased Academicians and reports on
prizes. It might be appropriate to look at the volume of Mémoires published in
1789, which actually related to the year 1787. The volume contained Ber-
thollet’s memoir on prussic acid, a mineral analysis by Sage, several short
memoirs by Fourcroy and a memoir by Chaptal on ‘oxygenated muriatic acid’
(chlorine) by special arrangement with the Montpellier Academy to which

** Ipid., p.105.
" This memoir was, nevertheless, published in the Mémoires for 1775, ibid., p.122.
' ‘Considérations générales sur la nature des acides’, ibid., p.248
2 Ibid., p.283.
* Ibid., p.623.
Ibid., p.688.

* Lavoisier and Séguin, ‘Second mémoire sur la respiration’, A.c., 91 (1814), 318.
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Chaptal then belonged. However, these chemical memoirs were largely over-
shadowed by numerous astronomical and mathematical memoirs, Lalande and
Laplace being particularly conspicuous for their industry and talent.

The Revolution of 1789 slowed down publication even further and the vol-
ume of Mémoires for 1788 did not appear until 1791. As for the 1789 volume,
although printing of the first sheets took place in 1792, it was not completed
until 1793. To be fair one should point out that the Mémoires usually included
several complex plates and, when authors were supplied with proofs of their
work, they had an opportunity not only to correct but also to amend and
bring up to date their original ideas, a facility which we have noted was
regularly taken advantage of by Lavoisier, thus setting a trap for later unwary
historians. Quite apart from the wide variety of different sciences occupying
the Mémoires, one can see in the regular delay of at least two years an addi-
tional justification for the separate publication of a quarterly journal devoted
exclusively to chemistry and largely independent of the Academy, although its
approval was still necessary for the first few issues of the Annales de chimie.

The provincial academies also published volumes of Mémoires from time to
time. Some volumes of the Mémoires of the Dijon Academy included both arts
and sciences but the volumes appearing from 1782-85 dealt exclusively with
science.” In the 1780s the Toulouse Academy was also publishing memoirs.

4. The Observations sur la physique and the Journal des Savants.

One of the features of eighteenth-century science was the gradual replacement
of the book by the memoir as the unit of scientific production. This depended
on the founding of an increasing number of journals. One of the most
important of these in France was the Observations et mémoires sur la phy-
sique, sur I’histoire naturelle, et sur les arts et métiers. The Observations sur
la physique, often known as Rozier’s Journal, was originally founded in the
1750s but was taken over by the abbé Rozier as a monthly scientific journal in
1771-72.  The abbé Francois Rozier (1734-93) invited his readers, or at
least those he called vrais savants, to use his journal as a means of publicising
their work, just as in the previous century the Minim friar Marin Mersenne
had used his cell in Paris as a clearing house for scientific information. The
great advance here was that whereas it was only through private correspon-

“ Private communication from W. A. Smeaton.

7" Much useful information on the Observations sur la physique may be found in E. W. J.
Neave, ‘Chemistry in Rozier’s Journal’, Annals of Science, 6 (1948-50), 416-20; 7 (1951),
101-6, 144-8, 284-92, 293-99, 393-400; 8 (1952), 28-45, see also D. McKie, ‘The
"Observations" of the Abbé Frangois Rozier’ Annals of Science, 13 (1957), 73-89. The latest
general account of the Observations sur la physique by Anne-Marie Chouillet is to be found in
Jean Sgard (ed.), Dictionnaire des journaux, 1600-1789 (2 vols., Paris, 1991), vol.2, pp.995-
8.
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dence that Mersenne had disseminated information throughout Europe, Rozier
was able to make good use of the printing press. The business of running the
journal produced only a very small income but it attracted favourable attention
and eventually the king of Poland bestowed his patronage on Rozier.

In his preface to the first volume Rozier felt it necessary to justify his jour-
nal. He pointed out that the various learned societies had made known their
discoveries in their published Mémoires. But there were two major problems.
The first was the delay of several years in publication and the second was the
use in each country of the vernacular which constituted a barrier for savants
from other countries. Progress had, therefore, been slow and savants might
find themselves working on a problem that has already been solved by others:

These motives led to a desire for a periodical supplied quickly and
regularly, which would announce the discoveries which are made
each day in the different branches of science, either by short notices
or extended memoirs, which contain the development of all the
proofs of the discoveries and which at the same time show the ad-
vance of the spirit of invention. It has been thought that the most
prompt publication of new discoveries will at the same time acceler-
ate the progress of the sciences, which are nothing more than the sum
of these discoveries.These then are the occasions which persuaded us
to undertake this collection and we present it with as much confi-
dence to the scholar abroad as if it were their own publication. It is
written in the language, which is today that of those in Europe, who
have received any education.....

The Observations was to be a repository of useful information which would
cover knowledge of the three kingdoms of nature, and also of medicine and
agriculture. One notices the extremely wide coverage. In 1778, apparently
under some pressure, Rozier explicitly ruled out specialising in any one
branch of science, saying:

Memoirs can only be printed in their turn and according to the order
demanded by the material for each month's issue. An issue that dealt
exclusively with chemistry, for example, would displease those who
are not initiated into that science, and so on and so forth. It is there-
fore necessary to diversify subjects.49

This comment reveals the intellectual gap between the Observations and the
Annales only ten years later. Yet Rozier insisted that he had standards. He
warned that he would reject mere ‘undigested compilations’ or those which

® This extract is quoted in the translation by David A Kronick, 4 History of Scien-
tific...... Periodicals, 2nd edn., Metuchen, N.J., 1976, p.108.
Obs, 11 (1778), Avis essentiel, quoted by J. E. McClellan, ‘The scientific press in tran-
sition: Rozier’s Journal and the scientific societies in the 1770°, Annals of Science, 36 (1979),
425-449 (437).
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offered no more than idle amusement. Rozier had a special interest in agricul-
ture but he did not allow this to distort the balance of the journal, which actu-
ally devoted quite a prominent place to chemistry as a consequence of the
work of the pneumatic chemists, Black, Cavendish, Priestley and others. In
the words of a scholar, who made a special study of the subject,
The catholicity of Rozier’s knowledge made him the ideal editor for a
[general scientific] journal of this type. His sound judgement and
careful choice of material and contributors assured the success of his
Journal.®
Rozier edited the journal on his own until 1780, when he invited his nephew
Jean-André Mongez (1751-1788) to join him. Mongez was another cleric with
a great interest in science, especially mineralogy. He perished as a member of
the ill-fated La Pérouse expedition (1785) some time after reaching Australia.
It is possible to follow the progress of several sciences and particularly chem-
istry in the pages of the journal through the 1770s and 1780s. The introduc-
tory volume gave French translations of key papers by Black ‘On magnesia
alba’, by Priestley ‘On different kinds of air’, by Daniel Rutherford ‘On me-
phitic air’ and a précis of Jacquin's memoir on the rival theories of causticity
of Meyer and Black. The later work of Priestley and Scheele was also pub-
lished.

The high moral tone of the editor and the monthly publication appealed to
many members of the Paris Academy of Sciences, who were glad to have
their memoirs published promptly rather than depending entirely on the Acad-
emy’s own creaking mechanism for publication two or three years after the
memoir had been presented. Thus the issue of the Observations for December
1774 carried Lavoisier's memoir on the calcination of metals in sealed ves-
sels, which he had read to the Academy on 12 November.”' Earlier that year
it had published two memoirs by Bayen on mercury precipitate, publications
which were later to be used by Lavoisier’s enemies to undermine his claims to
originality. Over the next few years Lavoisier was to be a frequent contributor
to the Observations but it is notable that he made much less use of it in the
1780s particularly from 1785, when La Métherie took over the editorship.

Lavoisier would often publish a memoir in its original form in the Obser-
vations before revising it and re-presenting it to the Academy, which would
later publish this second version.” Thus in April 1775 he read his famous
paper ‘Sur la nature du principe qui se combine avec les métaux pendant leur
calcination et qui en augmente le poids’ and it was immediately published in

b Neave, op.cit., p.419.
Maurice Daumas, Lavoisier, théoricien et expérimentateur, 1955, p.34.
52 Denis 1. Duveen & Herbert S. Klickstein, A4 Bibliography of the Works of Antoine
Laurent Lavoisier, 1743-1794, 1954, pp.12, 33-34, 38.



54 THE ANNALES DE CHIMIE

the May issue of the Observations.” Lavoisier then revised the paper, taking
into account some recent work by Priestley, and read it a second time to the
Academy in August 1778. It was in this revised form that it appeared in the
Academy's Mémoires misleadingly dated 1775.>* It was in the Observations
that Guyton de Morveau published his memoir on the desirability of reform-
ing chemical nomenclature” and Berthollet published several important
memoirs including one on ‘dephlogisticated marine acid’ (chlorine) in 1785.%

In any history of science publishing in France some mention must be made
of the venerable Journal des savants. Originally published in January (?)
1665, it has some claim to be the oldest continuously surviving science jour-
nal’” in the world, anticipating by several months the Philosophical Transac-
tions, published for the Royal Society of London by its secretary Henry Old-
enburg. Yet while Phil.Trans was devoted entirely to communications to the
Royal Society which were, at least in principle, concerned with scientific
matters, the Journal des savants was as much a literary journal as a scientific
one. In fact it was largely devoted to the review of serious books on all sub-
Jects including science. A critic writing in 1704 remarked that such a journal
was intended to serve those who were either too busy or too lazy to read en-
tire books; nevertheless, he admitted that it performed a useful service.

In theory the Journal des savants was the only periodical devoted to litera-
ture and science in France in the late seventeenth and early eighteenth centu-
ries. The privilege granted to it in 1729 covered a wide range of subjects.”®
It had the exclusive right to review books on geography, chemistry, botany,
astronomy, architecture, painting, sculpture, numismatics and several other
subjects. An examination of the contents showed that at one time 25% of the
books reviewed were classified as ‘sciences et les arts’ (which included
medicine and technology), 23% on history, 20% belles lettres and 18% theol-
ogy. Later in the eighteenth century the proportion of theology declined and
new subjects such as political economy appeared. In its early years the Jour-
nal probably played a significant part in the diffusion of Cartesian science.
Later it at least served to keep a general audience in touch with some major
scientific publications. However, once the Observations sur la physique ap-

* Obs., 5(1775), 429-33.
™ Mémoires de I'’Académie Royale des Sciences, 1775 [1778], 520-26.
> Obs., 19 (1782), 370-82.
Z: Obs., 26 1785), 321-5.
The Journal des savants appeared in 111 quarto volumes between 1665 and 1792. A
brief account of the Journal des savants is given in E. Hatin, Bibliographie historique et
critique de la presse périodique francaise, Paris, 1866 and a longer account in E. Hatin,

Histoire politique et littéraire de la presse en France, (6 vols., Paris, 1859), vol.2, pp.151-

217.
% Claude Bellanger et al. (eds), Histoire générale de la presse frangaise, vol.1, Paris,

1969, pp.200-206.
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peared regularly in the 1770s, the Journal was quite overshadowed as far as
science was concerned.

In the seventeenth century a single editor had been responsible for the
Journal but after 1701 it was felt impossible for a single individual to cover
the entire field of book production and a number of co-editors were appointed
to be responsible for different areas, one such area designated being medicine
and science. The Journal continued to focus on the description of recently-
published books, often giving suitable extracts, but it declined the responsi-
bility of judging the merits of the books - this was left to the reader. There
were several interruptions in publication of the Journal and also in its fre-
quency. Thus in 1724 it changed from a weekly publication to a monthly.
From 1778 individual articles bore the names of their authors. In 1791 the
contents of the Journal began to reflect current social and political concerns
but publication ceased in November 1792. There was a proposal to revive the
Journal in 1796 but this came to nothing and it was not published again until
1816, perhaps more as a conscious link with the ancien regime than a reflec-
tion of an appreciation of the more specialist interests of the nineteenth cen-
tury. Biot and Gay-Lussac agreed to be associated with the science side of the
journal but the latter found himself in an invidious position because of his
editorship of the Annales and resigned early in 1817, to be replaced by Du-
long.

There were also under the ancien regime several shorter-lived journals
which published some scientific work, for example the Avant coureur, which
operated from 1760 to 1773%, and there was also the Journal polytype des
sciences et des arts.®°

5. Different types of scientific discourse.

Although most of the emphasis in the study of the Annales will be on its
production and contents, one cannot ignore entirely the style of presentation.
It may be useful to compare and contrast the style of Lavoisier's textbook of
1789, the Traité élémentaire de chimie, with the style adopted in the Annales
de chimie about the same time. There are some very striking differences and a
few similarities.

In the Preface to the Traité, Lavoisier placed great emphasis on the order
of the presentation of material, particularly in Book 1.°"  He said that in
writing the book he had determined

** W. A. Smeaton, ‘L'Avant Coureur. The journal in which some of Lavoisier’s earliest

research was reported’, Annals of Science, 13 (1957), 219-234.
% D. I. Duveen and H. S. Klickstein, ‘Le Journal Polytype des Sciences et des Arts’,
Pafers of the Bibliographical Society of America, 48 (1954), 402-410.
' Traité élémentaire de chimie, Paris, 1789, vol.i, Discours préliminaire, p.xxix.
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always to arrange the facts and the conclusions which are drawn from

them in such an order as shall render it most easy for beginners in the

study of chemistry thoroughly to understand them.%
The author pointed out that in so doing he was departing from the usual order
followed in treatises of chemistry, which usually assumed the first principles
of the science before they were explained in later chapters. Lavoisier also
prided himself on the fact that, unlike his predecessors, he made a practice of
defining any new term before using it. He claimed that under the old system it
was ‘almost impossible to become a chemist in less than three or four years of
constant application’. But such difficulties were not inherent in the subject. By
introducing what he claimed was a ‘natural order’ chemistry could be learned
much more easily. All this shows that in his Trairé Lavoisier had given con-
siderable thought to the didactic function of the book. Also Book 3 was de-
voted to chemical procedures:

The method of performing experiments, and particularly those of

modern [i.e. Lavoisian] chemistry, is not so generally known as it

ought to be; and had I, in the different memoirs which I have pre-

sented to the Academy, been more particular in the detail of the ma-

nipulations of my experiments, it is probable I should have made my-

self better understood, and the science might have made a more rapid

progress.63

One could draw several different conclusions from this statement. The

main conclusion we would like to draw is the difference in presentation when
one is addressing students and when one is addressing one's peers. Lavoisier
admitted that some of his memoirs presented at meetings of the Academy of
Sciences had not contained sufficient experimental details for any later reader
to be able to repeat the experiment.** The same may be said of many other
prominent men of science, including Newton's first paper on optics to the
Royal Society (1672), in which he described in general terms his (now fa-
mous) prism experiment. His failure to provide the essential experimental de-
tails or a diagram resulted in considerable misunderstanding about the experi-
ment for several years. When he wrote his Opticks in 1704 he was able to
make good these deficiencies. Similarly Lavoisier, through his text book, was
able to give more attention to the experimental details for the benefit of be-
ginners, from whom no background knowledge could be assumed. An inter-
esting feature of the Annales was that details of experiments tended to be
given increasing prominence in the later volumes. One may conclude that as a
matter of experience there had been a number of fruitless controversies due to

62

Ibid., p.xi.
o bid., p.xi

Ibid., p.Xxx.
5 For a discussion of the repeatability of experiments see H.M. Collins, Changing Order.
Replication and Induction in Scientific Practice, Chicago, 1985, pp.18-20, chapter 2.
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difficulties in repeating experiments. Possibly impure reagents, variations in
heating and the presence of air or moisture would lead to discrepancies in the
results of experiments. Hence a greater specification of laboratory details was
desirable.

Of Part 2 of the Traité, devoted mainly to the nomenclature of salts, La-
voisier wrote with uncharacteristic modesty:

This part contains nothing which I can call my own.”

He also mentioned in the Preface that, while in the first part of the book he
made continual reference to his own experiments, he did not necessarily claim
that they were entirely his own. He warned his readers that, as he frequently
worked with colleagues such as Berthollet and Fourcroy, and they all dis-
cussed their ideas openly, it was possible that he might be making use of an
idea that had originally come from one of his colleagues. He spoke of their
‘community of opinions’ (une sorte de communauté d’opinions) in which in-
dividual ‘ownership’ of ideas was difficult to sustain. %

This idea of representing the work of a whole school of chemistry rather
than an individual may be compared with the style of the Annales de chimie.
In a sense each volume was the responsibility of the full editorial board,
whose names were printed on the title page. Yet the memoirs within the vol-
ume were the unique work of their respective authors. Whereas in their text
books Lavoisier and Fourcroy were addressing students, even beginners in the
science, in their contributions to the Annales they were addressing their
‘colleagues’. At least this is the pretence which was built up, eminently flat-
tering to the amateur chemist or obscure pharmacist who were to be found
among the readers. Through subscriptions the editors were trying to build up
a readership which was effectively a scientific community of chemists.
Whereas a text-book was written at an introductory level, a paper in the
Annales was presented as a piece of research. Whether constituting an
analysis, a report or even a ‘discovery’, it provided an example of the work of
the chemist. While for some readers an article might be of no more than
general interest, for others it might constitute a model of how a chemist
should work and report his work. The Annales had some importance as a
recruiting sergeant. Of course, if any new reader were to take up the Annales
in mid-series, he would find that (unlike Lavoisier’s Traité) there was no
special order of contents. This might present a difficulty for someone fairly
new to the science, who might feel all the more need to purchase the earlier
volumes. If he was able to go right back to the first volume, he would find a

6 Lavoisier, Traité, p.xxix.
% Ibid., pp.xxviii-xxix (my italics).
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Preface, which in some ways presented a rationale for the whole work, just as
the Preface to the Traité did.

In the next chapter we shall discuss the historical precedent for the Annales
of Crell’s Chemische Annalen. In our summary of Crell’s pioneering chemical
journals we shall mention two important new attitudes to the publication of
chemical research. One was the request for small units of information. Crell
was happy to publish reports of single experiments or of a few analyses. It
was no longer necessary to build up a whole programme of research or a new
theory such as would fill a book. The second point was Crell’s decision to
abandon the title of New Discoveries (Neue Entdeckungen), which might seem
too high powered to some potential contributors. It should not be necessary to
rank oneself as a genius to publish; it was sufficient to apply standard methods
to new materials. The result of these invitations was to produce something
like a patchwork rather than a single garment. By encouraging comparatively
low-level contributions Crell was eventually flooded to the extent that in 1785
he had to begin a supplementary journal to take the overflow. It is interesting
that when the French Annales was confronted with an excess of material, the
editorial board preferred to reject the lower quality rather than use it in an
overflow journal, as proposed by Van Mons.”

Sometimes the contents of the Annales represented a dialogue.68 That is to
say that a sequence of papers would be published by two authors, each taking
up the other’s remarks in turn and examining an issue from two different
points of view. Sometimes the style was almost conversational. This would
often be the case in correspondence and sometimes the editors would reply. In
exceptional cases different members of the editorial board might even ‘talk’ to
each other through the medium of the Annales. There was certainly a collec-
tive ethos adopted in the journal. Rather than an individual author giving his
opinion, as in a book, various contributors would refer to each other's work,
sometimes criticising, sometimes praising, sometimes challenging. In the case
of Guyton’s advocacy of chlorine as a disinfectant,” the collection of papers
echoing the use of the method might almost be described as a chorus.

From its very first issue the Annales made good use of abbreviated
versions of papers, particularly papers read to the Academy of Sciences,
rather than giving the full text. In this way, they were able to provide the
essentials of many more papers than if they had insisted on reproducing the
text of memoirs verbatim. Indeed the first issue made so much use of abstracts

87 See Chapter 3, Section 5.

® For a discussion of the style of some early scientific journals see Peter Dear (ed.), The
Literary Structure of Scientific Argument. Historical Studies, Philadelphia, 1991, Chapters 1
and 2.

¥ See Chapter 7, Section 7.
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(‘extraits’) that its publication in 1789 may almost be considered to mark a
stage in the history of publication. The abstract had the further advantage that
it did not affect the possibility of the Academy publishing the paper in its
Mémoires in due course. This would not consitute duplication.

Volume one began with an ‘extrait’ in 13 pages of a memoir on tin chloride
read to the Academy by Adet in 1788. There were also abstracts of memoirs
by Berthollet and Fourcroy and an Academy report by Lavoisier and Ber-
thollet on a memoir by Chaptal. In the case of a short memoir by Lavoisier on
the oxides of iron, this was given in full, not only because it was by Lavoisier
but also because it was short. ‘Extract’ (‘extrait’) did not have its literal
meaning of the reproduction of the original words, but rather a summary.
Style was less important than information. The term ‘extrait’ was used a
dozen times in the titles of articles (and letters) in volume one, making it clear
to readers that the editors had tried to convey the basic information in the
minimum of space.

In the subsequent volumes of the Annales one finds the term ‘extract’ used
in a very loose sense not only for memoirs and letters but even for a book re-
view of Lavoisier’s Traité. The principle of compression, however, contin-
ued. In volume two it was applied in a new way by giving in one article an
abstract of several memoirs by Coulomb on electricity. Again volume three
began with an ‘exposition abrégé’ of Haiiy’s theory of the structure of crys-
tals. This was based not only on his book on the subject, but also referred to
more recent memoirs he had presented to the Academy. The most regular
abstracts, however, were from foreign journals, most frequently Crell's An-
nalen. Although the original German authors would often have used a phlo-
gistic nomenclature in the 1790s, the summaries that appeared in the Annales
would usually be translated into the new nomenclature.

Although ‘Extract’ was a favourite title, particularly in the early volumes,
a general study of the titles of papers shows the frequent occurrence of other
key words in the titles of papers: Memoir, Report, Notice, Note, Letter,
Analysis, Researches, Essay, (New) Experiments, Observations, etc. Unlike a
book, the contents of each volume of the Annales would have a miscellaneous
character, which precludes some neat generalisation about style. The list of
contents would be displayed at the end of each volume in the traditional
French manner and it would be left to the reader to select those items of spe-
cial interest to him. In other words, unlike a book, it would not be expected
that the reader would start at the beginning and read through the whole sys-
tematically. There was a varied menu to suit a variety of tastes but all pre-
sented as a part of chemistry or at least related to it.
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6. Texts and authority

Looking at the various contributions to the Annales, one occasionally finds the
personality of the author shining through. The modern scientific paper
normally makes use of the passive voice, thus reducing the personal role of
the author in the work reported, which in a sense could be by anyone.70 On
the other hand in the early Annales it was quite common to use the active
voice and the first person singular. In a report to the Academy use would be
made of the third person, as also when someone reported the contents of a
letter he had received. But many articles included a mixture of styles. Thus
Dietrich reported on a mineralogical society at Chemnitz in the third person
and then added his personal reflections.”’  Like many other authors, he also
used the form ‘on’, as in ‘on espeére’ (it is hoped), which amounts to the use
of the passive. Exceptionally in a letter’* Guyton made use of the second per-
son (‘vous trouvez’) as well as the imperative. There was clearly no editorial
policy of adopting a uniform style. For a contribution in a foreign language
the editors would take the trouble to provide a French translation and this was
enough. Probably there would be discussion from time to time about whether
phlogistic terminology should be retained. A rare example of such terminol-
ogy is an article by Westrumb, originaily published in Crell’s Annalen.”
Given the miscellaneous content and range of different styles of the papers,
it would not be profitable to try to characterise the typical paper. However, it
might be of interest to consider the philosophy of the editorial board of the
Annales. In the introduction to the first volume’® there is constant use of the
rhetoric of the Enlightenment. This is consonant with Lavoisier’s personal
philosophy and it is very likely that he was its principal author. The passage
begins with the hope of bringing chemistry to perfection and one finds also an
expression of a cosmopolitan attitude to international co-operation; above all
there is talk of the progress of science. Again, in the prefatory note attached
to the reissue of volume one” , there are two separate references to progress.
The idea that all the sciences are connected also belonged to the Enlighten-
ment, receiving its most famous expression in the writings of Condorcet. The
Introduction of 1789 ends with a declaration of respect for the opinions of
others, in other words, toleration, which fits in well, although it may also be

" G.N. Gilbert, ‘The transformation of research findings into scientific knowledge’, Social

Studies of Science, 6 (1976), 281-306 (285).

"' Avis de M. le Baron de Dietrich sur I'institution de la Société de 1'art de 1"exploitation
des mines établie & Schemnitz en Hongrie’, A.c., 1 (1789), 116-142.

2 “Lettre de M. de Morveau & M. le president de Virli’, A.c., I (1789), 106-7.

7 ‘Nouvelles expériences sur la combustion de différens corps dans 1'acide muriatique
déphlogistiqué (oxigénée)’, A.c., 6 (1790), 240-274. This gives translations into the new
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seen as a ploy to enroll contributors and/or readers not yet fully converted to
the new chemistry. The same may be said about the emphasis on co-operation,
which was a good way to enlist further support.

In the same vein some people might want to argue that the emphasis on the
applications of chemistry was merely a device to bolster the attraction of the
new periodical. People are impressed by ideas which bring tangible results.
But surely the iast interpretation is too cynical. It would be preferable to ex-
plain the concern with applied science as a genuine commitment, especially in
time of revolution and war. To speak about the many possible applications of
chemistry was not mere rhetoric. Lavoisier himself published two long arti-
cles in the Annales on applied chemistry, an area of interest to most of his
colleagues. The proportion of articles on applied chemistry increased from
about 15% in 1789 to nearly 40% in 1793, in time of war, and averaged
around 30% in the remaining years of the first series.”®  Such articles would
be of special interest to readers engaged in certain branches of industry and
commerce. On the other hand the rhetoric of the Enlightenment would have
found an echo among other readers of the Annales, professional men including
physicians, who felt that they should keep abreast with developments in this
new science, even though they might not use it directly in their own work.

Apart from the two introductions, there is hardly occasion to study Lavois-
ier’s prose, since we are essentially dealing with an editor rather than an
author. Some people might be surprised that, after taking such a prominent
part in founding the journal, he hardly appeared at all as a contributor. This
may be because a journal provides a public forum for an author’s ideas rather
than simply a platform.77 In other words the author exposes himself to criti-
cism and even to possible contradiction. It has been suggested that a funda-
mental change in group identification occurs when a contributor to a periodi-
cal presents his work for the scrutiny of his peers.78 Lavoisier, the recent
author of the didactic Traité élémentaire, could no longer adopt the role of the
expert informing the uninitiated. Indeed the bulk of his few contributions to
the Annales were on applied chemistry, relating to saltpetre79 and to agricul-
ture.®®  As far as theory was concerned, he now left it to his associates to ex-
pound. Thus in volume three there is a very long article by Séguin on ca-

Evidence supplied by S. Court.
C. Bazerman, Shaping Written Knowledge, 1988, p.143.
8 Ibid., pp.139-40.
‘Mémoire pour déterminer le titre ou la qualité du salpétre brut’, 4.c., 15 (1792), 225-
266, ‘Suite du mémoire sur le salpétre’, A.c., 16 (1793), 3-39. Such long memoirs may be
contrasted with a 12-page memoir on the combustion of iron in volume one and five pages on
platinum in volume five - his only contributions on pure chemistry.

8 «Résultat de quelques expériences d'agriculture’, 4.c., 15 (1792), 297-316.
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loric.®" This article, with its historical dimension and its long explanatory
footnotes, was more like a chapter of a textbook than a contribution to a peri-
odical.

There has been some interest lately in the study of rhetoric in science, a
tendency to look less at any new ideas or data than how they were presented.
But it is in the early stages of publication of a new theory that presentation is
most important. We may recall the difficulties experienced by the young
Newton in 1672 in presenting his new and controversial theory of light. The
many objections raised by his contemporaries were enough to persuade him
not to publish any further research in the new periodical of the Royal Society.
His more considered presentation of his work on light came only in 1704 and
then in the form of a book. As his fame grew, however, Newton's prose came
to matter less than his authority and this authority reached its peak in the
century after his death. What he had written was all important; how he had
expressed these ideas was now less relevant. Similarly, in a study of Lavois-
ier, it was in the early stages of his development of the oxygen theory that
presentation was most important. Lavoisier’s Traité represented his last sus-
tained attempt to argue for the new theory. The Annales was less concerned
with persuasion than reinforcement. After the 7raité Lavoisier had confirmed
his position as the leading chemist of his time, but he did not have to depend
on his own personal authority alone.”” He had increased that authority by
winning over to the new theory the other leading French chemists and it was
under their collective names that the Annales appeared. One of its most
important tasks lay in raising the consciousness of readers in the new chemis-
try. The chemists now constituted a growing scientific community. Unlike
their alchemical or artisan forebears, they could hold up their heads as the
representatives of a new science, a unified quantitative science with its own
nomenclature, a situation which might be regarded with envy by colleagues in
some neighbouring sciences.

In some recent studies of the sociology of science particular attention has
been directed towards texts® on the grounds that their credibility depended
principally on the style in which they were written. Of course by around 1800
readers would expect firm experimental evidence clearly set out and based on
the use of standard techniques and instruments, but credibility would also de-

' “Observations générales sur le calorique et ses différens effets, et réflexions sur la

théorie de MM, Black, Crawford, Lavoisier et Laplace sur la chaleur animale et sur celle qui
se dégage pendant la combustion; avec un résumé de tous ce qui a été€ fait et écrit jusqu'a ce
moment sur ce sujet’, A.c., 3 (1789), 148-242 with corrigenda in 4.c., 5 (1790), 191-9.

Thus Prevost argued that some statements in Lavoisier’s 7raité depended more on his
authority (‘l'autorité dont ce célébre chimiste jouit dans le monde savant’) than any logical
claim. A.c., 50 (1804), 59.

W E.g. Alan G. Gross, The Rhetoric of Science, Cambridge, Mass., 1990.
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pend to some extent on the credentials of the author. It would make a differ-
ence whether he was, say, a provincial pharmacist, the author of a standard
textbook or (particularly after 1795) the holder of a prestigious position in
French higher education. But, covering all individual contributions, was the
umbrella of prestige and credibility offered by the distinction of the editorial
board of the journal in which it appeared. (The status of the papers would
have been quite different if they had appeared independently as pamphlets.)
As a journal the Annales was unique in having all the leading chemists of one
country on an active editorial board. The authority of the senior editors was
based not only on their position as Academicians and the authors of standard
scientific works but was also related to the growing acceptability of the oxy-
gen theory.

The international character of the Annales also gave it greater authority. If
the periodical had consisted merely of the publications of French (or even Par-
isian) chemists, it might have been regarded as the house journal of one
particular research school (to use modern terminology), or the opinions of
adherents to one particular theory. In the introduction of 1789, however, it
was claimed that the Annales was in principle open to all. Lavoisier and his
colleagues wanted to take over from La Métherie’s journal the status of being
the principal international journal for the publication of chemical research.

By implication the inclusion of an article in the Annales meant that the
editors considered it of some value. Of course this did not mean that the edi-
tors guaranteed the authenticity of all the work described, but one sentence in
the introduction to the first volume suggests that they were hoping to repeat
some of the more interesting and original experiments described to confirm
their authenticity.84 In practice this was hardly possible; instead they tended
to fall back on the authority of reports of the Academy of Sciences, which of-
ten involved the repetition of experimental work.¥ Nevertheless, such direct
authentication could only apply to a small proportion of papers published.

8o ayant formé le projet de répéter les expériences intéressants qu'on aura pu faire,

nous présenterons les résultats qu'elles auront eu entre nos mains’. Avertissement A.c., I
(1789), Appendix 1, No. 3, last paragraph. For a discussion of the repeatability of
experiments see H.M. Collins, Changing Order. Replication and Induction in Scientific
Practice, Chicago, 1985, pp.18-20, chapter 2.

% See chapter 8, section 5.



CHAPTER THREE
THE ANNALES DE CHIMIE

Since the time when people began to study chemistry, they have
never been involved in so much activity as to-day in order to bring it
nearer to perfection. But it will proceed more rapidly and procure for
society in a more certain way the advantages to be expected of it if
men of science of different countries have greater opportunities to
make a reciprocal exchange of their discoveries.

(Avertissement, A.c., 1 (1789) - See Appendix 1, No.3.)

The Annales de Chimie ...[is]... a most admirably conducted work.
Unlike the crude and undigested scientific matter which suffices (we
are ashamed to say it) for the monthly or quarterly amusement of our
own countrymen, whatever is admitted into ifs pages has at least been
taken pains with and, with a few exceptions, has sterling merit......

(John Herschel, art ‘Sound’ (1830), Encyclopaedia Metropoli-
tana, Vol.4, 1845, p.810n.)

1. Crell’s Annalen: a precedent in a German context.

The immediate inspiration of the Annales de chimie came from Germany in
the form of Crell’s Chemische Annalen, which deserves a brief review here.
But we must also comment on the general situation in Germany, which in the
eighteenth century was politically fragmented into many confederate states,
including several kingdoms, principalities, duchies, etc.; yet already there was
evidence of the rise of Prussia and the city of Berlin, which eventually was to
become the national capital city.

The late eighteenth century witnessed a significant growth in book publica-
tion in the German states. Even more remarkable was the growth of periodical
literature." In the 1780s no less than 1,225 periodicals were launched in

' Joachim Kirchner, Das Deutsche Zeitschriftwesen: sein Geschichte und seine Probleme,

Wiesbaden, 1958, Teil 1, quoted by Thomas H. Broman, ‘J.C. Reid and the "Journalisation"
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German-speaking parts of Europe, which amounted to a doubling of new pe-
riodical titles in the previous decade. Admittedly a large proportion of these
did not survive beyond the first few years. Many were intended purely for
local circulation but there were also some addressed to German-speaking
readers throughout central and northern Europe. They included a significant
number of medical journals, some for popular consumption, but others ad-
dressed to different groups within the medical profession. It is against this
existing market for medical and paramedical journals that we must understand
the emergence of Crell's journals. For although he came increasingly to stand
for the subject of chemistry, a significant proportion of his readers were
pharmacists.

Florens Lorenz Friedrich Crell was born in 1745 in the quiet university
town of Helmstedt, mid-way between Berlin and Gottingen. He came from a
medical family and he in his turn studied medicine. After graduating M.D.,
Crell set out on a European tour, which included Paris, Edinburgh and Lon-
don. In 1771 he obtained a post teaching metallurgy but in 1774 he returned
to Helmstedt to take up a position teaching medical théory and materia
medica. By 1777 he was planning to edit a ‘chemical magazine’', which ac-
tually took him longer than he had planned.’

Volume 1 of his Chemisches Journal appeared in 1778. Much of it was
written by Crell himself but there was also a section containing extracts from
memoirs originally published in the Philosophical Transactions of the Royal
Society of London and the Mémoires of the Berlin Academy. In the Introduc-
tion to the volume he boasted of the high reputation of German chemistry.
The German states had after all made important contributions to the early
history of mining, metallurgy and chemical analysis; also the influential
phlogiston theory was largely the work of G. E. Stahl (1660-1734). Yet
Crell’s fellow countrymen often failed to report their individual discoveries
because there was no obvious medium for the publication of a short paper and
they usually did not have enough material to make up a book. Young Crell
had, therefore, appointed himself reporter of chemical experiments for the
German states and he promised to repeat any major experiment in order to
help guarantee its authenticity. He also intended to review new books on
chemistry.

The preparation of this volume marks Crell's real entry into chemistry.
Previously he had been a medical doctor with an interest in chemistry. Now
he saw himself as a chemist with a mission. The first volume of the

of Physiology’, in Peter Dear (ed.), The Literary Structure of Scientific Argument. Historical
Studies, Philadelphia, 1991, pp.13-42 (18).

Most of the description of Crell's journals is based on Chapter 5 of Karl Hufbauer, The
Formation of the German Chemical Community (1720-1795), Berkeley, Cal., 1982.
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Chemisches Journal received favourable reviews, but Crell could not long
continue on his own. He again launched a call for contributions, appealing to
the patriotism of his colleagues. By implication his standards of acceptance of
material were not going to be very high. His appeal met with some success
and, after the first two annual volumes, he planned to bring out further vol-
umes every six months. From the sixth volume onwards he included extracts
from his growing correspondence.

But, given the multiplicity of small German states, there were bound to be
rival journals on the horizon, for example, J.A. Weber's new Physikalische-
chemisches Magazin fiir Aerzte, Chemisten und Kiinstler. Crell took advantage
of the opportunity of writing an anonymous review of this journal to suggest
that it would be better if medical articles were submitted to a medical journal
and chemical articles to Crell’s journal! In 1779 a journal for apothecaries
began publication: Almanach oder Taschenbuch fiir Scheidekiinstler und Apo-
theker. Crell did not regard this as a serious rival so long as it confined itself
to a basic educational task.

By 1781 the rate of contributions to Crell's journal had built up sufficiently
for him to start quarterly publication. Also his fame had increased and the
new Duke of Brunswick appointed him Councillor of mines, a post with a
good salary but few duties. Accordingly in 1781 he re-launched his journal
with a new title: Die neuesten Entdeckungen in der Chemie (‘the latest dis-
coveries in chemistry’), which he dedicated to his new patron. Planning to add
greater lustre to his journal, he wrote to Joseph Black, whom he had met in
Edinburgh, and to Torbern Bergman in Sweden, asking for contributions.
Black, however, provided very little and Bergman, although more co-
operative, died in 1784. Meanwhile Crell was consciously collecting member-
ships of different scientific societies at home and abroad, which he proudly
displayed after his name on the title page of his journal. By 1784 he had col-
lected twelve.

With contributions coming from all quarters, he was now ready to trans-
form his journal into a monthly and he mentioned that this would help to se-
cure claims of priority. He now considered his journal was a true periodical
(eine eigentliche periodische Schrift) and he intended to call it his Chemische
Annalen.* He was particularly anxious to encourage young chemists, whose
talents might otherwise have remained unknown. The journal also had an edu-

! By 1789 their number exceeded 20. Yet Crell was not alone in displaying membership of

scientific societies on the title page of his publications. Lavoisier's Traité shows him as the
member of four French and eight foreign societies.

*  Chemische Annalen fur die Freunde der Naturlehre, Arzneygelahrtheit, Haushaltungs-
kunst und Manufacturen. This title was chosen to allay the fear in some quarters that, as the
title of the quarterly had suggested, he was only interested in publishing important discoveries
and new experiments.
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cational role. He hoped that it would become usual for ‘apprentices of the
most considerable branches of chemistry - smelting, pharmacy and chemical
manufacturing - to strive for enlightenment and to read chemical publica-
tions.”

Within a year of publishing the Annalen (1784) the stream of material
reaching Crell had turned into a flood. Rather than rejecting a large number of
articles or subjecting them to considerable delay, Crell founded a supplemen-
tary journal: Die Beytrige zu den chemischen Annalen. Three issues of this
journal were published in 1785 and 1786 and four in 1787. Then the amount
of material subsided and he only needed two issues in 1788 and one in 1789.
He was particularly proud to publish major German contributions in his An-
nalen, for example Klaproth's discovery of two new earths in 1789. The An-
nalen continued till 1804 when, after a meeting with A.F. Gehlen and other
chemists, he agreed to merge his journal with the Aligemeines Journal der
Chemie. Here is a reminder that Crell had to cope with competition from
chemists at other German academic centres, including Trommsdorff at Leipzig
and Gottling at Weimar.

Although Crell's Annalen was in some ways the inspiration of the French
Annales, there were probably more differences than similarities. In the loose
federation of German states sharing only a common language Crell fulfilled an
important function in bringing together a scattered community. He did this by
repeated appeals to patriotism, making great claims for the superiority of
German chemistry but hinting that he needed all the help he could get to beat
off competition from other countries with ‘the fatherland of chemistry’.® The
decentralisation of Germany may be contrasted with the extreme centralisation
of France based on Paris. The editors of the Annales were proud to be French
but they were much more cosmopolitan and had European perspectives. From
the beginning they had great authority and there was no lack of talent on the
editorial board. By way of contrast, Crell took sole responsibility for his jour-
nal. He started as an unknown, and gradually built up greater authority as
German chemists responded to his call for papers. He built his career on their
contributions, but he built his authority on his correspondence with leading
members of scientific societies from all over Europe, who responded by elect-
ing him to membership. These memberships of scientific societies he pre-
sented on the title page of his journal as his credentials. While they did not
truly represent Crell's eminence as a chemist, they were an indication of his
many contacts. He had done much to build up a German chemical community
and a network of scientific correspondents in other countries. Crell saw his

> From a circular published in Baldinger's Medicinische Journal (1784) quoted by

Hufbavuer, op.cit., p.78.
Crell’s Annalen, 1786 (2), Vorbericht.
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mission essentially as consolidating the growing subject of chemistry in the
German states. But in the 1780s chemistry was undergoing not evolution but
revolution. For the new chemistry we must turn in succeeding sections to the
situation in France. It is ironic that Crell, a pioneer of chemical journals and
the inspiration of the Annales de chimie, should have been an opponent of the
new French nomenclature and a chemist, who was most unwilling to accept
the oxygen theory. As late as 1796 he argued that it was possible to combine
parts of the old and the new theories and he never accepted the whole oxygen
theory.7 It would have been quite inappropriate for such a person to continue
as editor of a major chemical journal in the nineteenth century.

One final factor, which may deserve a mention, is c:ensorship,8 although
this affected mainly works considered politically subversive or harmful to
morals. The political fragmentation of Germany, that complex patchwork of
independent and semi-independent territories, makes it difficult to generalise,
since books forbidden in one state were often tolerated in neighbouring states.
Censorship was particularly strict in Prussia under Frederick William II
(1786-97), but this hardly affected scientific publications. However, the
events in France of 1789, which resulted in a great relaxation of censorship
there, led in the German states to a reaction, resulting in a greater degree of
political censorship.

2. French periodicals and newspapers: challenges to censorship on the eve of
the Revolution.

There had been a fairly strict system of pre-publication censorship in eight-
eenth-century France. Censors were particularly keen to ensure that nothing
was published which was hostile to the king, the Church or morality.9 One
of the more enlightened instruments of government policy in the mid-eight-
eenth century was Malesherbes, director of the book trade from 1750 to 1763.
Censorship was now less severe than previously and this period witnessed the
publication of the great multi-volume Encyclopédie, with many articles indi-
rectly criticising the French government. There was, therefore, a policy of
qualified tolerance. Controversial authors like Voltaire would make a habit of
visiting the censors and taking note of passages in their works that would have
been banned. There was, therefore, a certain amount of self-censorship but,
after the departure of Malesherbes, authors tended to become bolder and there
were more conflicts with the censor. The plot of Beaumarchais’ Marriage de
Figaro (1784) had obvious political implications. Authors, printers and book-

7

. J.R. Partington, History of Chemistry, vol.3, p.635.

See e.g. Albert Ward, Book Production, Fiction and the German Reading Public, 1740-
1800, Oxford, 1974, pp.98-102.

’  Daniel Roche, ‘Censorship and the publishing industry’ in Robert Darnton and Daniel
Roche (eds.), Revolution in Print. The Press in France, 1775-1800, Berkeley, 1989, pp.3-26.
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sellers could be fined or even sent to prison for contravention of the law.
Nevertheless, there was a clandestine book trade in illegal books. Some of
these were works on philosophy or politics or theology but many were por-
nographic. It is interesting to find the code word for all of these was
‘philosophical books’,'’ a title which might well have been applied more
justly to books on natural philosophy or science. There were special censors
specifically appointed to scrutinise scientific and medical books, e.g. Mac-
quer, but sometimes the Paris Academy of Sciences fulfilled this role.

It is customary to consider the date of the fall of the Bastille, 14 July 1789,
as the ‘beginning’ of the French Revolution. As far as the press is concerned,
more important dates were probably the convocation of the Estates-General in
August 1788 and their meeting in May 1789. Between these dates there were
a number of serious riots and in February 1789 Siéyes had published his in-
fluential book on the significance of the Third Estate, i.e. the great majority
of the French people who were neither clergy nor nobility.

When the king announced the convocation of the Estates-General in 1788
to deal with the financial crisis, he called on ‘all savants and educated per-
sons’ to contribute their views. This invitation prompted a flood of unli-
censed pamphleteering.'' More than 300 pamphlets appeared in the months
of July, August and September 1788, most of them attacking the system of an
absolute monarchy. The stream of (mostly political) pamphlets continued at a
rate of about 100 per month and some publications like the Sentinelle du
peuple appeared every week or so in November/December 1788 and hence
may be regarded as a form of periodical or newspaper. Rather less ephemeral
was the Hérault de la Nation, the first number of which appeared on 1 Janu-
ary 1789. This newspaper lasted until the end of June 1789 and produced 63
issues. There were also a number of pamphlets on the liberty of the press
published at the end of 1788 and early 1789. Malesherbes favoured the con-
tinuation of a kind of censorship but on a voluntary basis.

In the spring of 1789 lists of grievances (‘cahiers de doléances’) were
drawn up by their (literate) constitutents for the local representatives who
were to attend the meeting of the Estates-General. Most of the cahiers origi-
nating from towns and cities made some references to greater freedom of
publication. The cahier from the nobility of Lyons expressed the wish

That in future there should be complete liberty of the press on all
matters relating to administration, politics, science and the arts; the
only reservation being that the Estates-General should be able to de-

19 Robert Darnton, ‘Philosophy under the cloak’, in ibid., pp.27-49.
""" Claude Bellanger et al. (eds.) Histoire générale de la presse francaise, vol.l, Paris,
1969, p.409.
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cide what precautions are necessary in order that religion, society
and individuals are respected in printed works. '

In March 1789 Brissot, who had visited the new United States, and now
wanted to play a role in French politics, announced the imminent publication
of a newspaper to be called le Patriote francais. He believed that a periodical
publication could have greater influence on public opinion than any book.
Unfortunately, the censor agreed with him and formally prohibited publica-
tion. Mirabeau was more lucky or perhaps more astute. Taking advantage of
the meetings of the Estates-General at the beginning of May, he launched a
periodical ostensibly devoted solely to reports of the meetings. This too was
temporarily banned, but this action caused so much indignation that the
Council of State was forced to change its mind. Accordingly periodical works
and newspapers were now formally permitted to report on the meetings of the
Estates General, but they were still restricted on comment on what had been
said. Nevertheless, a major obstacle to publication had been overcome and a
total of 42 periodicals and newspapers appeared between the beginning of
May and the end of July 1789.

One of the first projects presented to the National Assembly in July 1789
was one by La Fayette on liberty of self-expression, inspired by the
declaration of rights of Virginia. By 20/21 July this had been developed by
Sieyes to include the liberty of the press:

....everyone is free to write, print or to have printed what seems

right to him, the only condition being that he should not interfere

with the rights of others."
By the end of August this sentiment had been incorporated by the Assembly as
article XI of the Declaration of the Rights of Man and read as follows

The free communication of thoughts and opinions is one of the most

precious rights of man. Therefore every citizen may speak, write or

print freely, but may not abuse this freedom in cases stipulated by

law. "
Possible restrictions indicated in the last sentence of the text quoted above
were to occupy politicians and intellectuals for the indefinite future.

Thus although much of what we have said above relates to a political con-
text, it affected the whole question of publication and particularly periodical
works. The launching of the Annales de chimie in April 1789 and the crucial
months of publication of the first few issues can, therefore, be seen as part of
a wider context. The history of the Annales provides an important example of

12

Bellanger, op.cit., p.420.
B Ibid., p.429.
" Ibid., p.431.
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how the political revolution affected the later stages of the ‘chemical revolu-
tion’.

3. The founding of the Annales.

Having considered separately possible German precedents for the Annales and
the relaxation of censorship in France in 1789, we are now in a position to
understand better the negotiations involved in the founding of the French
journal of chemistry. Much of the background to the foundation of the An-
nales de chimie was investigated in the nineteenth century by Edouard Gri-
maux and we can therefore draw on his work as far as it goes.15 The first
idea for a special French journal of chemistry was not that of Lavoisier but of
his young follower, Pierre-Auguste Adet (1763-1834). After taking a degree
in medicine, Adet had taken up the study of chemistry with enthusiasm and in
1787 he had collaborated with Hassenfratz in devising a scheme of chemical
symbols corresponding to the new chemical names which Lavoisier, Guyton
de Morveau, Fourcroy and Berthollet had introduced and explained in their
Méthode de nomenclature chimique. He was, therefore, publicly associated
with the Lavoisier school. Going further, he had the idea in 1787 of publish-
ing a translation into French of the Chemische Annalen of Lorenz Crell with a
few possible additions. However, under the system of censorship of the old
regime any project for such a publication required the approval of the keeper
of the royal seals. To obtain this approval he asked for the assistance of La-
voisier, who in turn approached Baron de Breteuil, minister of the King's
household, to gain his support. Lavoisier said that, although the Academy had
rights of publication over scientific material, he did not want to engage in
such an enterprise without the full support of Miroménil, the keeper of the
royal seals. This, of course, raises the question of whether in 1787 Lavoisier
had sufficient support within the Academy to pursue any alternative strategy.
His support was to grow in subsequent years.

Despite the help of Baron de Breteuil, who intervened personally in sup-
port of Lavoisier, the keeper of the royal seals was willing to grant permission
for no more than a simple translation of Crell's Annalen and insisted, more-
over, in those unsettled times that this should not appear more often than
quarterly. Although tempted to abandon the idea of a French journal
completely, Adet was persuaded to make a second approach for permission to
publish a chemical journal. Lavoisier, for his part, wrote a further letter in
September 1787 to Breteuil in support (see Appendix 1, No.1). From the text
of the letter it is clear that Lavoisier was not at all happy with the condition

5 E. Grimaux, Lavoisier, 1743-1794, d'aprés sa correspondance, ses manuscrits, ses pap-
iers de famille et d'autres documents inédits, Paris, 1888, Appendice, pp.370-376.
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the journal should appear only at three-monthly intervals, since the editors
hoped to be right up to date in their scientific reporting. A scientific journal
could not in any way be compared to a newspaper, which might be feared by
the government as a possible agent of subversion. Nevertheless, if the condi-
tion of quarterly publication was insisted upon, Lavoisier was prepared to ac-
cept it under protest but asked in return for an extension of the role of the
journal, described as the Annales chimiques. Instead of simply presenting a
translation of Crell’s Annalen Lavoisier asked for permission to provide in
addition regular abstracts of chemical memoirs which had been published in
France, Britain, Italy and Germany quite independently of their possible ap-
pearance in Crell’s Annalen. This was, therefore, a much more ambitious plan
on a European scale. Lavoisier pointed out that a limitation to Crell would
deprive the French journal, which he hoped to launch by subscription, of
many important and topical discoveries. Unfortunately, Breteuil was unable to
obtain any further concessions and Adet, now completely discouraged, con-
templated e:migration16 and the plans for a journal were shelved.

By the spring of 1789 restrictions on publication were relaxed, and it was
possible for Lavoisier and his colleagues to launch a chemical journal with
fewer obstacles. It was to be published by Cuchet, who had just published La-
voisier's Traité. An editorial board was formed, headed by Guyton and La-
voisier and including Monge, Berthollet, Fourcroy, Dietrich and Hassenfratz
with Adet as secretary. They put together an octavo volume of 314 pages,
prefaced by an introduction (see Appendix 1, No.3) and submitted it for the
approval of the Academy. The price for one volume was to be 3% livres,"’
which compared favourably with the price of most science books. Moreover,
as a multi-authored volume it might seem to many readers to represent better
value than a book by a single author, all the more so with such a distinguished
editorial board. A major selling point of the editors was that each volume
would contain extracts from many scattered volumes of scientific memoirs,
some foreign, which would have cost an individual reader a great deal of time
and money to assemble. Thus, from every point of view, the Annales repre-
sented good value for money.

It is ‘interesting to find that, although Guyton’s name was printed at the
head of the list of members of the editorial board, he does not seem to have

'® In the end Adet was able to remain in Paris with the aid of money borrowed from Lav-
oisier and Fourcroy (E. Grimaux, Lavoisier, 1888,p.373). Michelle Goupil (ed.), Qeuvres de
Lavoisier, Correspondance, 1787-88, Vol. 5, Paris, 1993, p.198.

1 Actually 3 livres 12 sous, where 20 sous = 1 livre. The early 1790s was to experience
severe inflation, brought about by the extensive printing of paper money. In August 1795 the
Convention introduced the new monetary unit, the franc, tied to the value of silver. In many
respects, however, the franc became the new name for the livre.
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played an active part in the production of the early volumes of the journal,
now re-titled the Annales de chimie. A letter which has come to light from
Berthollet to Guyton, dated 15 June 1789 (Appendix 1, No.4) speaks of the
editorial collaborators being delighted to have Guyton at their head. Guyton
had apparently been pleased with the first volume and Berthollet hoped that he
would be equally pleased with the second. Berthollet went further and asked
him directly for his help.18 Indeed there were very few contributions from
Guyton to the early volumes of the Annales. Guyton's only non-trivial contri-
bution was an article on the thermal expansion of air taken from his article on
‘Air’ in the Encyclopédie méthodzque.19 It was only after the resumption of
publication in 1798 that Guyton became a major contributor. His position on
the early editorial board was largely a honorary one, in recognition of his po-
sition as a senior chemist, actually 6% years older than Lavoisier and a pio-
neer in the reform of chemical nomenclature, but Lavoisier was the real leader
of the group.

The Academy report on the first volume of the Annales presented at the
meeting of 3 April 1789, was drawn up by the mineralogist and chemist Jean
D'Arcet (1725-1801) on behalf of a commission of three, the other members
being the mathematician Vandermonde (1735-96) and the mineralogist, the
abbé R. J. Haily (1743-1822). In 1789 D’Arcet was obviously quite a senior
member of the Academy in terms of age (64) compared to the other members
of the commission and to Lavoisier (aged 46), although he had only been
elected to the Academy in 1784 (associé chimiste surnuméraire), as opposed
to Lavoisier’s election in 1768 (adjoint chimiste surnuméraire). The choice of
these three members of the Academy represented a combination of specialised
knowledge of the subject matter and neutrality. It is significant that no out-
spoken critics of Lavoisier’s new system of chemistry were included. On the
other hand it would clearly have been improper to include anyone too closely
associated with the new chemistry to sit in judgement.

The report is a very extensive one, filling nearly twenty pages (ten folios)
of the Academy's register.20 This was considerably longer than most reports
on manuscripts submitted for the approval of the Academy and one wonders
why it should have been so long. A number of reasons might be given, of
which the most objective would be that the commission felt it advisable to de-
scribe the complete contents of the volume. As it contained about two dozen
different items, this necessarily was a longer task than that involved in dealing
with a book with a single theme. But rather than simply list the contents,

B les coopérateurs ... ont besoin ... de vos secours.’

Y A.c., 1(1789), 256-299.

% Archives of the Académie des Sciences: Procés verbaux de I'Académie Royale des Sci-
ences, Tome 108 (1789), ff.95-104.



THE ANNALES DE CHIMIE 75

D’Arcet felt that he should describe them. In fact his report was very much
more a description than an analysis. It would, however, have been impossible
to present a report that did not include some value judgements. We will at-
tempt to summarise the appraisal included in the report.

Although the majority of articles were merely described, there were a few
words of commendation of selected articles in the volume. The first memoir
by Adet on a chloride of tin was said to include a ‘collection of ingenious ex-
periments’.21 Again it was said that the memoir was ‘written with clarity’
and that ‘the experiments in it are executed with a great deal of intelli-
gence’.22 The description of the second article, by Lavoisier on the combus-
tion of iron, concluded with the judgement that it ‘contains a collection of fine
and precise observations’.”> The third memoir on prussic acid was by Ber-
thollet; it too received praise.24 The fourth memoir by Fourcroy was ‘very
ingenious’25 and the fifth, again by Berthollet, was spoken of favourably.26
There was no explicit praise for a further memoir by Fourcroy or a memoir
by Chaptal but the seventh memoir, once more by Fourcroy, described the
discovery of a new salt - ‘a new solvent useful to mankind’.”’”  After com-
mendation of two analyses of mineral water by Hassenfratz ‘carried out with
care and precision’28 praise had almost been exhausted. D’Arcet did, how-
ever, show special favour to memoirs relating to mineralogy such as those by
Dietrich and Klaproth.

One wonders whether the concentration throughout on mineralogy and
analysis was simply a reflection of D’Arcet's own interests, or whether it was
a ploy to suggest that most of the contents of the Annales were not controver-
sial. Certainly D’Arcet did not try to force the new nomenclature on the
Academy. In describing Adet's memoir, D’Arcet referred to ‘vital air, or

oxygen, as he calls it’.”® Berthollet showed that:

21 ¥ 5 ; i 55 Yoo 5 & 5 oz 5 i
' ‘M. Adet fait voir par une suite d'expériences ingénieuses et bien dirigées...." ibid.,

f.95v.

2 e mémoire est écrit avec clarté et, comme nous l'avons dit, les expériences en sont
dirigées avec bien d'intelligence’. ibid., f.96.

B <Le Mémoire contient une suite d'observations fines et delicates, non seulement sur les
faits, mais encore bien importantes, sur la maniére d'opérer’, ibid., fn.96v.

4 ‘Ce Mémoire est d'ailleurs remarquable par des rapprochements d'expériences en appar-
ence soignée et pourtant autant justes qu'ils sont frappantes’, ibid., £.97.
‘“fort ingénieux’, ibid., £.97v.
‘la découverte de l'argent fulminant [by Berthollet] qui a fait tant d'honneur & son
auteur’, ibid., £.98.
‘un nouveau menstrue utile a ['humanité’, ibid., £.99.
‘deux analyses faites avec soin et précision’, ibid.
‘air vital ou, comme il le nomme, oxigéne’, ibid., {.95v.

26

28
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prussic acid is a compound of azote, hydrogen and carbon, or, to ex-
press myself in ordinary language, of vitiated or phlogisticated air,
inflammable air and fixed air (sic).”

Again when he used the neologism ‘oxide’, he appended the translation
‘metallic calx’®’ and the term ‘hydrogen’ too was immediately explamed
As was appropriate in the circumstances, D’Arcet adopted a neutral stance in
the question of nomenclature as of theory. He gave praise for careful experi-
mentation rather than for new ideas. The report concluded by recommending
the Academy’s approval and giving three reasons for support:

The names of the different authors of these memoirs, which are so
well known, the importance of the material, and the approval which
their work has already obtained in the body of the Academy, author-
ises us to conclude that they should be published under its privi-
lege.33

Volumes 2, 3 and 4 also appeared ‘under the privilege of the Academy’ but
by the spring of 1790, when volume 5 was published, this was no longer nec-
essary.

4. An international journal of the new chemistry

The aims of the new journal are stated most clearly and concisely in the long
preface (almost a new prospectus), which the editors inserted in a reissue of
Volume 1 of the Annales published in the winter of 1790/91:

The intention of the editors in publishing this work has been to es-

tablish communications and active correspondence among all Euro-

pean men of science, to hasten the progress of a science, the domi-

nant study of which sufficiently demonstrates its importance, and to

bring together in a useful way [published] work dispersed in a large

number of volumes.*
These three clear aims were followed by a fourth, which related to the special
utility of chemistry, which will be discussed later.

It should be noted that the first aim stated above, and also in the Introduc-

tion to the original edition of volume 1, was to facilitate co-operation between
savants in different countries. Europe is specifically mentioned because

0 < racide prussique est une combinaison d'azote, d'hydrogéne et de carbonne (sic), ou

pour m'exprimer dans le langue ordinaire, d'air vicié ou phlogistiqué, d'air inflammable et
d'air fixe’, ibid., £.96v. The translation of carbon as ‘fixed air’ is, of course, a mistake.

' ‘des oxides ou chaux métalliques’, ibid., f.97v.

2 e gaz hydrogene ou gaz inflammable’, ibid., £.102v.

% ‘Les noms si connus des différents auteurs de ces mémoires, |'importance des matiéres et
1'approbation que leur travail, a déja obtenu dans le sein de |' Académie, nous autorisent a con-
clure qu'ils soient publiés sous son privilege’, ibid., f.104v.

** Appendix 1, No.5.
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America did not yet have an established scientific community. The 1789 ver-
sion speaks of the desirability of ‘a reciprocal exchange’ of discoveries. This
avoids the idea that the journal was to be concerned mainly with French
chemistry. Indeed we have seen from the humble origins of the idea of the
Annales that it might in its original form have been based on a nucleus of
chemical publications from the German states. The importance of British
contributions was appreciated (not least in the earlier work of the British
pneumatic chemists), as was the contribution of Italy. The editors might very
well also have thought of Sweden because of its importance in the study of
minerals.

But, despite the international aspirations of the editors, there was at least
one sense, in which the journal would be French, and that was in the language
used for publication:

It would be useful ... to present a table of new discoveries relative to

chemistry and the arts which depend on it in a language familiar to

the learned nations of our continent. France, by virtue of its position,

can provide the [best] means of communication for the enlightened

inhabitants of the different parts of Europe and, by gathering their

respective riches, put them in a position to profit from them.
We may notice that the only explicit argument in favour of the French lan-
guage was in relation to the geographical position of France, which helped
communications. Nevertheless, French was the language of diplomacy of the
period; it was the language of one of the two great world powers, the lingua
Jfranca, spoken by educated people in many different European countries. In a
way it had come to replace Latin as an international language. It was regarded
as a very civilised language at a time when German was often considered a
barbaric language. Thus although Frederick the Great allowed members of the
Berlin Academy of Sciences to present their work in German if they wished,
when it came to publication, the Mémoires of the Academy had to be in
French.

Thus the Annales was clearly intended to propagate chemistry in French,
but was it intended to propagate French chemistry? It would be naive to sup-
pose anything to the contrary. Whereas we have quoted the explicit desire to
hasten the progress of chemistry, we can take this to mean the new chemistry.
Firstly, in so far as the Annales of 1789 (as opposed to the proposed Annales
of 1787) was focused on French chemistry, the majority of articles now sup-
ported the new chemistry or reported something neutral like chemical analy-
sis. Secondly the very use of the new chemical language, of hydrogen, oxides,
sulphates, and so forth assumed the validity of the new chemistry. A century
earlier the Cartesian secretary of the Paris Academy, Fontenelle had warned
people that the very use of the term attraction assumed the validity of the
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Newtonian system, and he was far from happy with this.”> Similarly to accept
a term like ‘oxide of mercury’ is to accept a theory of chemical reaction in-
volving oxygen (instead of phlogiston) and a corresponding theory of chem-
ical composition. Nevertheless Lavoisier and his colleagues did not want to be
accused of what would later be called brain washing. They had, therefore,
concluded their original Introduction to volume 1 with the following words:

We shall make a law of respecting the opinion of everyone, fo allow

everyone to keep his original language, and we shall never be seen,

armed with the mark of censure, to criticise the work of an author

because he does not agree with us, since we are persuaded that re-

spect is due to all those who are occupied with the search for truth,*
Yet despite this claim italicised above, we may look in vain in the Annales for
any mention of ‘dephlogisticated air’ or even ‘calx’; instead we find oxygen
and oxide respectively. The Index volume to the first thirty volumes of the
Annales has an entry for oxide running to some eleven pages, quite apart from
oxygéne and oxidation.

We may easily conclude that the editorial assumption was that the phlogis-
ton theory had been superseded and need no longer be referred to. But this
was not entirely the case. Adet gave an extended commentary on Kirwan’s
Essay on Phlogiston.37 Berthollet provided a long article commenting on
Priestley's refusal to accept the new interpretation of water as a compound of
hydrogen and oxygen.38 Berthollet patiently reviewed the whole history of
the composition of water going back to Cavendish. He explained the quantita-
tive experiments of Lavoisier and he criticised some of the experiments of
Priestley and his ally James Keir. One of the persistent problems at this time
was the general lack of understanding of the difference between inflammable
air from carbon (carbon monoxide) and ordinary inflammable air (hydrogen),
but Berthollet still managed to present a convincing case. He ended with a
reminder that he himself had earlier been obliged to abandon his attachment to
phlogiston before accepting the ‘happy revolution’ in chemistry.

Priestley drops out of sight for several years from the readers of the An-
nales. His open support in England of the French Revolution had won him
many enemies and in 1791 his house in Birmingham was burned down by a
‘Church and King” mob. In 1794 he emigrated to the U.S.A. and, from the
remote settlement of Northumberland, Pennsylvania, he resumed his position

% ‘Eloge de Newton’, Eloges des Académiciens avec |'Histoire de 1'Académie Royale des

Sciences, 2 vols., La Haye, 1740, vol.2, p.318.

5 See Appendix 1, No.3 (my italics).

T A.c., 7(1790), 194-237.

% C. L. Berthollet, ‘Considérations sur les expériences de M. Priestley relatives a la
composition de 1'eau et sur un article du nouveau Dictionnaire de Chimie de M. Keir’, A.c.,
3 (1789), 63-114.
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as one of the principal defenders in the English language of the phlogiston
theory. In 1796 he published a book defending his position, a book which was
translated into French with a reply by Adet in 1798. The review of the book
in the Annales” was able to quote from the report on the book which had
been made to the First Class of the Institute, a useful tactic often employed by
the editors. Once again the tone was moderate. It was accepted that both sides
were concerned with finding the truth and the review ended with a list of
chemists who still supported the phlogiston theory. It was not a long list but
the French chemists were honest enough not to claim that they had won over
all their opponents.

Possibly the most important conversion in the history of the Annales was
that of Joseph Black, since this was announced in a particularly effective way,
in a letter written by Black himself to Lavoisier. Black's letter could, I sup-
pose, be taken at face value but it would be more realistic to see it as a bril-
liant propaganda coup for the Annales. Let us remember that Black (1728-
1799) was Lavoisier's senior. It was Black who had taken the decisive step in
1756 of distinguishing ‘fixed air’ (carbon dioxide) from atmospheric air.
From now on chemists could study airs in the plural. A full ten years were to
elapse before Lavoisier was to begin to look in turn at the four Aristotelian
elements. Black was also a pioneer in calorimetry and the discoverer of latent
heat. Much of his experimental work was quantitative. From 1766 Black had
been Professor of chemistry at Edinburgh University and hence one of the few
British chemists of the late eighteenth century with institutional recognition.
We may note that when Lavoisier’s Traité élémentaire de chimie was trans-
lated and published in 1790 the imprint was not London but Edinburgh, then
at the height of its intellectual eminence, and the British city with the largest
number of chemistry students.

It is against this background that we can consider two letters written by
Lavoisier to Black.** In the first, dated 19 September 1789, Lavoisier intro-
duced himself as:

one of the most zealous admirers of the profundity of your genius

and of the important revolutions (sic) which your discoveries have

bought about in the sciences.
It was soon after this that Black began to introduce Lavoisier's chemistry into
his university lectures”' and Lavoisier could not miss an opportunity to capi-
talise on this fact. He wrote to Black in what may strike us as the most obse-

¥ ‘Réflexions sur la doctrine de phlogistique et de la décomposition de 1'eau par Joseph

Priestley ... ouvrage traduit de 1'anglais et suivi d'une réponse par M. Adet, Paris, an 6’,
A.c., 26 (1798), 302-309.

0 Report of the British Association for the Advancement of Science, Edinburgh, 1871,
pp.189-192.

" Henry Guerlac, art., ‘Joseph Black’, D.S.B., 2, 173-183 (180).
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quious terms, that Black’s approval gave him greater courage to support his
new theory and that he regarded the Scotsman as his master. We may note
that this was from the pen of a man considered reluctant to acknowledge pub-
licly his debt to others, and notably to the British pneumatic chemists. In the
private letter Lavoisier was ready to express his ‘admiration’ and to include
himself among the followers of Black.# Finally Lavoisier said that, when he
found the time to travel, he would make a point of coming to Edinburgh ‘to
see you, to hear you and to benefit from your wisdom and your advice’. It
has been argued that a plain Scotsman like Black was bowled over by such
flattery,43 assuming it to be sincere, and, therefore, replied to Lavoisier in the
most generous terms.

Black’s letter, reproduced in Appendix 1, No.6, was sent as a private letter
on 24 October and carried to Paris by M. Terray, who had brought his son to
study at Edinburgh University. Lavoisier replied in a letter of 19 November
1790, asking for permission to reproduce the letter in the Annales de chimie.
Black was happy to give his permission in a letter dated 28 December 1790.*
Lavoisier was delighted to publish the letter reproduced in Appendix 1 as the
leading article in the issue of the Annales for March 1791.

Black seems to have accepted many of Lavoisier's compliments at face
value. He was glad to confirm that he taught his students the principles of the
new chemistry and continued:

I am now beginning to recommend it to them as simpler, more co-
herent, better supported by the facts than the old system ...[and]...
nothing could be more satisfying than the proofs which you have
provided. The system which you have founded on these facts is so
intimately linked with them, so simple and so understandable that it
should be adopted by more people every day.
As if this were not music enough in the ears of Lavoisier, Black went on to
say that he had believed and taught the phlogiston theory for thirty years but
he had gradually been won over. Lavoisier himself could hardly have written
anything better calculated to capture the remaining chemists, who still adhered
to the phlogiston theory.

2 ‘de me ranger au nombre de vos disciples’.

“ Sir William Ramsay, (ed.) The Life and Letters of Joseph Black, M.D., London, 1918,
p.95. Black had been born at Bordeaux and lived in France to the age of 12, yet he may not
have been accustomed to the extravagant literary style adopted by Lavoisier in this corres-
pondence.

“ . McKie, ‘Antoine Laurent Lavoisier, F.R.S., 1743-1794°, Notes and Records of the
Royal Society of London, 7 (1949-50), 9-13. See also W. P. Doyle, ‘Black, Hope and Lav-
oisier’ in A. D. C. Simpson (ed.), Joseph Black. A Commemorative Symposium, Edinburgh,
1982, pp.43-46.
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5. Discontinuity in publication

Looking today at the uniform bound volumes of the Annales on the shelves of
a university library, it would be only too easy to assume a trouble-free his-
tory, the unchallenged product of a movement carried forward from 1789 by
its own momentum, producing several hundred pages of text every year. But
such an assumption would fly in the face of political history. If the chemists
had been left to their own devices, no doubt there would have been regular
and uninterrupted publication. Yet the savants were part of a wider society.
The year 1789 was not the year of the revolution. It merely marked (in tradi-
tional historiography) the beginning of the revolution, which entered into an
increasingly violent phase after the execution of the king in January 1792. The
period June 1793 - July 1794 was that of the Terror. France lived under
emergency rule with the threat of invasion from foreign enemies. It was gov-
erned by a Committee of Public Safety, whose most famous member was
Robespierre. Under the control of the Jacobins France passed through a pe-
riod of extremism including mass executions. The introduction of new paper
money or assignats led to severe inflation. At a time when the basic necessi-
ties of life were in short supply the production of a scientific journal could
seem a superfluous luxury. Even without considering the personal problems
faced by the editors, it is not really surprising that publication of the Annales
was interrupted in late 1793.

There is already evidence in Volume 18 of problems of paper supply. In
the issue for July 1793 several sheets® were of a non-matching paper with a
slight blue tinge of colour. Again the August issue had to make use of some
similarly inferior paper.46 The September issue, the last before the break,
started on standard paper but it too had to fall back on the pale blue paper.47
This in no way reduced the clarity of the text but it serves as a subtle re-
minder to posterity of the difficult political and economic situation of the
time.

But whereas economic conditions made the continuation of the Annales
difficult, political developments made it impossible. The September issue of
the journal was to be the last issued for several years. Its principal editor La-
voisier had supported the moderate reforms of the early stages of the Revolu-
tion but by 1793 men of moderate views were treated as enemies of the Re-
public. Lavoisier was particularly vulnerable as a member of the former Tax-
Farm, now suppressed. On 10 and 11 September he was subjected to a search
of his house by two representatives of the local section of the revolutionary

Y A, 18 (1793), 17-64, 81-96.
% Ibid., 193-224.
4T Ibid., 273-288.
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committee, who temporarily sealed all his papers except those concerned with
the reform of weights and measures which had special protection.48 The
searchers found nothing incriminating but they confiscated a packet of letters
in languages other than French, which may have been partly connected with
the Annales. On 24 November the arrest was ordered of all the former
Farmers-General. Lavoisier was taken into custody on 28 November. After
the travesty of a trial on 8 May 1794 he and the other tax officials were found
guilty of a ‘counter revolutionary conspiracy’ and sentenced to immediate
execution by the guillotine.

Thus France lost its greatest man of science and the Annales its driving
force. The first seven months of 1794 represented the most repressive period
of the Terror, which only ended with the fall of Robespierre on 27 July. A
more constructive period followed, although there were still many political
disputes and the war continued on several fronts. But to understand the situa-
tion in printing and publication it is necessary to go back to the beginning of
the revolution. The new freedom of publication after 1789 had produced a
flood of political pamphlets and other printed matter, but such absolute free-
dom was not universally welcome after the declaration of the republic in Sep-
tember 1792. The revolutionary government was not at all happy to accept
criticism and a law of March 1793 introduced extreme penalties for political
agitation. At the same time the government began taking steps to centralise
printing through a government printer. But, even apart from this, the war and
inflation had undermined the book trade completely and book production was
almost at a standstill. In October 1794 Grégoire in a report on behalf of the
Commission on Public Instruction issued a plea for government support for
the arts and particularly for pure and applied science. He remarked:

There are almost no more periodicals to serve as depositories for

new inventions and to keep a record of the progress in human un-

derstanding.49
A consequence of this report was the decision of the Convention to provide
funds for publication of certain books and periodicals including some on sci-
ence.”® Thus funds became available to buy the plates of Buffon’s famous
Histoire naturelle and we shall see that the Commission was also able to pro-
vide financial aid for a few science periodicals including the Journal de phy-
sique. The Journal de physique was the new title given in 1794 to the Obser-
vations sur la physique. The significance of this change of title will be ex-

48 . . o i . . 2
Douglas McKie, Antoine Lavoisier, Scientist, Economist, Social Reformer, London,

1952, pp.283-5.

’ Rapport sur les encouragements, quoted by Carla Hesse, Publishing and Cultural Politics
in Revolutionary Paris, 1789-1810, Berkeley, 1991, p.150.

0 Ibid., p.153.
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plored later. If the Annales de chimie had had an active editorial board in the
winter of 1794/95, it too might have benefited by this temporary largesse.

By 1794 G.J. Cuchet, the proprietor of the Journal de physique, was
making an enormous loss on the finances of the journal, which he claimed
amounted to 17,000 francs per annum, and one way he proposed to deal with
this problem was to raise subscriptions. The subscription would have to be
doubled with immediate effect from 30 francs to 60. He therefore asked sub-
scribers to provide the money in order to make possible the production of fu-
ture issues. There was no question of profit. The proprietor was desperately
trying to avoid bankruptcy. He pointed out that the price of paper of reason-
able quality had increased as much as 700 per cent. More surprisingly Cuchet
went further and issued a general plea for interest-free monetary loans from
his subscribers, giving the supposed value of back numbers of the journal as a
provisional security. We will never know how much financial help Cuchet
received from his readers, but in those difficult times we may doubt that it
was substantial. Nevertheless, eventually he was able to produce a few more
issues, although it seems that the issue bearing the date ‘December 1794’ was
only published in 1797.’"

In March 1795 Cuchet published a personal letter apologising for delays in
publication but assuring subscribers that they would receive eventually the
twelve issues for which they had paid.52 He referred to the scarcity and the
recent steep rise in the price of paper and of labour but he assured readers that
his love of science was sufficient for him to continue publication of the jour-
nal from his own resources, even though the number of subscribers had now
dropped below 150. In December 1793 he had petitioned the Commission of
Public Instruction to subsidise the journal by taking out a subscription for lo-
cal libraries and institutions of higher education.” Surprisingly this plea met
with a favourable response in November 1794, when the Committee on Agri-
culture ordered 1500 copies on the recommendation of the Commission of
Public Instruction.”

Cuchet commented in 1795 that there was much less scientific work being
done at that time and little correspondence between savants. Nearly all
learned journals had ceased publication because ‘their proprietors did not have

St A notice to subscribers, bound in some copies of the Journal at the end of volume 2,

says that the December issue completed the half year of 1797, which was owing to the sub-
scribers of 1794. This issue contained meteorological observations for 1796 and reviews of
books published in 1797, confirming that the printed date was no more than a token.

2 Le Citoyen Cuchet, Libraire, Propriétaire du Journal de Physique, de Chimie, d'Histoire
naturelle et des Arts aux Citoyens Souscripteurs et Lecteurs de ce Journal, 4pp.(bound in
some copies of the Journal).

® This is confirmed by Archives Nationales, F./17/1240/B, pitces 346-8.

% Archives Nationales, F/17/1214, dossier 12, 23 November 1794, cited by Hesse, op.cit.,

p.153n.
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the same devotion as myself’. A new journal called the Magasin Ency-
clopédique had recently appeared with the claim that it would replace all other
journals which had been abandoned. Cuchet assured readers that the Journal
de physique would continue, even though it might be necessary to publish
several months' material together. This had been the case in 1794 when a
single issue was dated to cover the four months, April - July.55 Considering
that these were the months of the height of the Terror, including the execution
of Lavoisier in May and culminating in the execution of Robespierre in July
(‘Thermidor’), it is remarkable that the issue was published at all and it is
very probable that it actually appeared some time later.® The Journal de
physique ceased publication with that volume. When it resumed publication in
January 1798 it had passed into the hands of a mewly-established publisher,
Dugour,5 7 who described himself as the successor to Cuchet, whose business
he had bought up.58

In 1796 several publishers claimed to be specially concerned with ‘sciences
and arts’ and it has been suggested that by this time that expression had be-
come a new catch phrase in the book trade for works supported by the repub-
lican governmem.59 In the calmer days after the Terror the government of
the Directory was prepared to spend large sums of money to promote stability
and moderate republican values. The policy was to woo the public away from
the passions of politics and romance towards more rational pursuits such as
science and philosophy and works of public utility. This policy became even
more explicit by laws of September/October 1797, which imposed a stamp tax
on all periodicals with the exception of monthly periodicals relating exclu-
sively to ‘arts and sciences’.

Returning to the Annales, which only resumed publication in 1797, it might
seem surprising that it ceased publication for so long. After all the most vio-
lent period of the Revolution had ended in July 1794. In 1795 action was
taken to re-establish something corresponding to the old Academies under the
name of the National Institute and this began to meet in the winter of 1795-96.
About the same time new institutions of higher education were being founded.
If in such a changed climate there was no move to resume publication of the
Annales, it might seem to confirm that it had been after all very much Lavois-
ier’s journal and his death had left his former colleagues dispirited and disor-

* The issue beginning on p.325 of Vol.44 is dated: ‘Floréal, Prairial, Messidor et Therm-

idor an 2€.

* Internal evidence again suggests that the printed dates should be treated with great
caution.

7 Dugour published only two volumes of the Journal de physique. Fuchs subsequently be-
came the publisher, and later, Courcier.

8 .

Hesse, op.cit., p.157.
° Hesse, op.cit., p.156.
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ganised. Yet was their morale so low that it took three years to recover? The
minute book of the Annales shows that a handful of members of the former
editorial board first came together on 27 December 1796, in order to discuss
the resumption of publication. The four people present were Guyton, Four-
croy, Vauquelin and Pelletier.” They said that other (surviving) former
members were away from Paris on government business and this was cer-
tainly true of Berthollet and Monge, who were on official business in Italy.
Berthollet had left Paris in May 1796 and did not return until November
1797.%

The preliminary editorial meeting of December 1796 resulied in a contract
being drawn up with a new publisher, Laurent Mathieu Guillaume in January
1797. The contract lasted for one year and when a new contract was drawn up
exactly twelve months later, that is at the beginning of another calendar year,
its terms were similar in many respects. Several features, however, of the
1797 contract not present in the 1798 version, reproduced in Appendix No.1,
may be mentioned. In order to publicise the Annales after the long interrup-
tion in publication it was proposed in 1797 to give away as many as 100 free
copies. Although a few free copies distributed in the right place would
probably have been good for business, 100 copies seems excessive on a tight
budget. Secondly the editors seem to have been confident of an immediate
large circulation. since the publisher was not required to pay the authors until
600 copies had been sold. (This clause was probably inserted to encourage the
publisher.) Finally there was an interesting mention in 1797 of the possibility
of a second edition. Although 1,600 copies of the Annales were to be printed,
this was described as a first edition. Allowance was optimistically made for
the fact that this number might not be sufficient and the publisher was given
some rights in the production of a second edition. There had certainly been
occasions earlier in the history of the Annales when more than one printing
was called for but this had been when the original print run must have been
well below 1,000 copies.

The minute book shows that there was a flurry of activity in the editorial
board between 27 December 1796 and 26 January 1797. This was sufficient to
ensure publication of volumes 19 and 20, dated simply ‘year 5 or 1797 and
devoted entirely to material of the missing years. The editors were also able to
produce volumes 21-24, made up of numbers published at approximately
monthly intervals covering the whole of the year 1797. Judging from the
printed volumes, which reproduce the old style of the Annales, there was no
problem; yet the minute book reveals a hidden crisis. After 26 January 1797

“ St. Léonard, G.L. 59, f.1.

61
M. Sadoun-Goupil, Le Chimiste Claude-Louis Berthollet, 1748-1822. Sa vie, son oeuvre,
Paris, 1977, p.41.
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there were no more formal meetings of the board until February 1798. The
secretary Pelletier, on whose shoulders so many duties lay, was suffering
from an advanced state of consumption, from which he died in July 1797.
Although a few informal meetings may have been held, it would seem that
Guyton took responsibility for putting together the material for the remainder
of 1797, a task which was the normal responsibility of the secretary. The fact
that the minutes give special prominence to Guyton after the break suggest
that he had effectively become the editor-in-chief and acting se:cretary62 in
1797. :

The 1797 contract had only been for six volumes (two retrospective plus
four ordinary volumes), so a further contract with the publisher was needed in
January 1798. This was also an opportunity to enlarge the editorial board.
They began by nominating Van Mons and Chaptal, who had contributed ma-
terial to the earlier Annales but were not resident in Paris. They also recruited
Prieur, who immediately joined the meeting.63 By now both Berthollet and
Monge were back in Paris and their names appeared as members of the new
editorial board, although they did not attend meetings, being shortly sum-
moned by Bonaparte to join the Egyptian expedition. It was only on Ber-
thollet’s return to Paris at the end of October 1799 that he finally attended a
meeting of the editorial board.

6. Translations and abstracts

An English translation of the Annales was begun in 1791 but was not a suc-
cessful commercial venture and thus only one volume was published. The ex-
istence of this extremely rare publication was first brought to the attention of
the present writer by a review in The Monthly Review for June 1792. Exten-
sive enquiries have led to the location of only two remaining copies in uni-
versity libraries, one at Yale®® and the other at Gé’)ttingen.65 The volume
(which is described as Volume 1) consisted of 240 octavo pages, and was
published by Johnson in London at a price of 3s. 6d., being a translation of
volume 1 of the French Annales of 1789.

We will refer to the review to judge its potential reception by the English-
speaking public. The anonymous review began on a rather critical note, but
soon became more appreciative:

& Although of the remaining three editors, Vauquelin had junior status, he was very closely
associated with Fourcroy and might not, therefore, have been very acceptable to Guyton as a
re(glacement secretary.

The junior status of Prieur and his attachment to Guyton would have made him an ideal
candidate for the post of secretary.

% The Annals of Chemistry; or a Collection of Memoirs relating to Chemistry and the Arts
with which it is connected, Vol.1, translated from the French. (No more published)

5 I owe news of this location to Professor Christoph Meinel.
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B Y

MESSRS. DE MORVEAU, LAVOISIER, MONGE, BER~
THOLLET, DE FOURCROY, BARON DE DIETRICH,
HASSENFRATZ, AND ADET.

TRANSLATED FROM THE FRENCH.
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M,DCC,xCI.

F1G. 3: Title page of the excessively rare English translation of the Annales (1791)
(by kind permission of the Beinecke Rare Book and Manuscript Library,
Yale University).
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These Annals are more comprehensive in their objects, than the title
page would lead to expect. Beside several original Memoirs in each
Number, by the editors themselves or their correspondents, they give
a compendious view of the labours of others, and of all the discover-
ies successively made in chemistry, and in the chemical arts and
manufactures, throughout Europe. It is likewise a material part of
their plan, to repeat the interesting experiments of others, and to give
an account of the results that take place in their own hands.

The importance of such a work is obvious to everyone; and the
execution of it has hitherto done credit to the well-known abilities of
the gentlemen who have undertaken it.%

The review went on to summarise individual articles by Adet, Lavoisier
(‘on the combustion of iron in vital air’), Berthollet (‘on the prussic acid’),
Fourcroy, Morveau and Hassenfratz. The review concluded with a broad hint
that something more was required than simply translation into English of the
contents of successive volumes of the Annales. Some editing and selection
would be necessary to make the journal of greater interest. The translator saw
the Annales as the journal of the new chemistry but was equally aware of the
Journal de physique. He was not in favour of the expense of a full English
translation of both but suggested that ‘by judicious abstracts and selections,
the interesting parts of them might be reduced to a very moderate compass’.

So whereas there might have been a market for some personality in British
science to present a selection of French chemistry based on the Annales, there
was not a large audience for an anonymous translation in extenso of the An-
nales. The fact is, of course, that many British chemists were quite capable of
reading French, not only rendering any translation superfluous but also inter-
posing a further passage of time in receiving chemical news from France. The
Scottish philosopher Dugald Stewart could claim in 1806 that

A knowledge of French .... is quite universal in Scotland among all
who turn their attention in the smallest degree to the sciences.®’

The need for an English translation of the Annales was all the less, as from
the very beginning, the journal had made plans for distribution in London as
well as in Paris. There was a French bookshop in Gerard Street, Soho, owned
by Joseph de Boffe, who already had some dealings with the Observations sur
la physique. If the Annales was intended to be more than a purely French
journal it made sense to make it directly available in the capital city of an im-
portant neighbouring country with a potential chemical readership. Accord-
ingly the title page of the first volumes of the Annales proclaimed that it was

% Monthly Review, N.S. 8 (1792), 169-172.

o Quoted by C. W. P. MacArthur, ‘Davy's differences with Gay-Lussac and Thenard’,
Notes and Records of the Royal Society of London, 39 (1985), 207-228 (217). Yet there was a
steady demand in Britain for English translations of French chemistry books.
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published not only at the Rue et Hotel Serpente in Paris but also that it was
available from de Boffe in London. The Bibliothéque britannique was later to
make use of de Boffe's not inconsiderable experience in importing French
publications.68

If the ability of many educated British readers to understand French was
one reason for the collapse of the projected English edition of the Annales, the
unfavourable comments in The Monthly Review were an additional discour-
agement. Most important was the delay caused by translation in addition to
any delay caused by poor communications. A time interval of two years be-
tween the appearance of the original French and the English translation was
hardly encouraging for a publication concerned with chemical news. The most
seriously interested reader would want to have access to the French publica-
tion at the earliest possible moment, even if, without help, he could under-
stand only a part of what was written. Then one must think of the sheer la-
bour of translating the complete text of all the articles, some of which repre-
sented no more than a preliminary report on work in progress. As the anony-
mous reviewer said, some serious editing was called for. Much more useful
would have been a summary of some of the articles as a part of the contents of
an existing journal and this happened, for example, with Nicholson’s Journal.

William Nicholson began his Journal of Natural Philosophy, Chemistry
and the Arts in 1797. As the title suggests, it was intended to provide a wide
coverage of science and technology but the Annales de chimie was the main
French journal from which he drew. Nicholson frankly acknowledged his
sources and in successive issues we can find as many as half a dozen articles
translated from a single volume of the Annales.”  Nicholson’s Journal began
as a fairly formidable quarto publication. When sales were poor the editor
blamed this not on the format or contents but rather on general economic
problems of the time. In 1802, however, he began a new series in octavo for-
mat, which was more successful. Nicholson prided himself on putting his own
name on the title page and on taking personal responsibility for the contents of
his Journal, yet he was not very well known except as an author and transla-
tor before 1800. It was then that he and Carlisle used Volta’s electric battery
to decompose water. His new fame greatly helped improve the sale of his
Journal.”®

A German translation of the Annales, edited by Crell, was published at
Helmstedt in 1801:

% See David Bickerton, M.-A. and C. Pictet, the Bibliothéque Britannique (1796-1815) and

the Dissemination of British Literature and Science on the Continent, Geneva, 1986, p.338.

¥ E. g. Vol.21. The only other French journal to be referred to at the time was the Journal
de I’Ecole Polytechnique.

ng Lilley, ‘“Nicholson's Journal” (1797-1813)’, Annals of Science, 6 (1948), 78-102.



90 THE ANNALES DE CHIMIE

Auswahl vorziiglicher Abhandlungen aus der sdmmtlichen Binden
der franzosischen Annales der Chemie; zur vollstindigen Benutzung
derselben durch Ergdnzung der von ihrem Anfange an der chemische
Annalen einverleibten Aufsdtze fiir deutsche Scheidekiinstler.

Although it was described as ‘volume 1°, it was in fact the only issue to
appear. It was a very slim small octavo volume of 214 pages, which provided
translations of what the editor considered the most important articles in vol-
umes 16, 17, 18 and 19 of the Annales. It was certainly an improvement on
the English translator’s idea of providing the entire contents of a single vol-
ume of the Annales, putting ephemera side by side with articles of more last-
ing importance, yet there was no real market for it. The German states had a
tradition of publishing their own journals and did not feel the need for an ex-
clusively French publication. Indeed, as an indication of the standing of Ger-
man chemistry, in the 1790s there had been an English translation of Crell's
Annalen (3 vols., 1791-93), which also included some Swedish chemistry
(there was considerable interest in Scheele). Yet the title: Crell's Chemical
Journal, was followed by a sub-title which spoke of ‘extracts from various
foreign transactions’ and ‘occasional additions’. Indeed, if one studies the
contents of the first volume, one finds two translations from the Annales de
chimie (vol.7). In the third volume the anonymous editor announced that the
previous title seemed too exclusive and he was planning a series which would
regularly include ‘some account of the principal memoirs in the Annales de
chimie’”" in addition to the German journals.

There was also to be a ‘Belgian’ dimension to the Annales. Van Mons,
born in Brussels, became friendly with the French chemists after the French
occupation of what had previously been the Austrian Low countries and was
later (1831) to become the modern state of Belgium. He had been in contact
with the Annales since the early days and from volume 12 onwards he became
a regular contributor, including translations from Brugnatelli's Giornale
fisico-medico. He defended Lavoisier’s theory of calcination and confirmed
(contrary to the opinion of some German chemists) that red precipitate of
mercury when heated evolves oxygen. It is not surprising, therefore, that on
the resumption of publication in 1797 he was invited to join the editorial
board. When, however, he suggested that a monthly supplement to the An-
nales should be published, containing memoirs deemed unsuitable for that
journal,72 this suggestion was rejected by his colleagues and he decided to
publish on his own. They wrote him a letter in November 1801 assuring him

" Crell's Chemical Journal, 3 (1793), Advertisement, p.vii.

’ He may have been influenced by the precedent of Crell publishing a second journal to
take the surplus material.
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of their goodwill and regretting his decision to cease collaboration;”  his
contribution to the Annales earlier in that year was to be his last.”*  Another
factor, which may have widened the split was Van Mons’ increasingly inde-
pendent views on chemical nomenclature.

Having decided to act independently of the French chemists, Van Mons is-
sued the first part of his journal in October 1802 with a title which tried to
bathe in the reflected glory of the Annales de chimie:

Journal de Chimie pour servir de complément aux Annales de
Chimie et autres Ouvrages périodiques frangais de cette Sci-
ence.

Despite the title, which paid a double compliment to specifically French
periodicals, there was very little French material in the first part, but much
material taken from the journals of Trommsdorff and Brugnatelli, together
with material by British authors. Volume one consisted of three parts issued at
monthly intervals. When volume two appeared in January 1803, it was with a
new title:

Journal de chimie et de physique ou Recueil périodique des dé-

couvertes dans les sciences chimiques et physiques tant en

France que chez 1'étranger.
One notices here not only the change to an equal emphasis on chemistry and
physics and also the reduction of the importance of France. Accordingly we
find in this volume articles by Davy, Wollaston and Brugnatelli. But more
striking than any possible change in content is the marked reduction in the
number of pages. So although the journal continued publication up to volume
6 (January 1804), we may note that signs of decline had appeared much ear-
lier. Neither the name of Van Mons nor the place of publication were suffi-
cient to recruit subscribers. Brussels, not yet a national capital, was no more
than a provincial city in the French empire and quite unable to compete with
Paris.

B IR Partington, History of Chemistry, vol .3, p.491. A. Quetelet, ‘Notice historique sur
J. B. Van Mons, membre de 1'Académie Royale’, L'Annuaire de I'Académie Royale des Sci-
ences et Belles Lettres de Bruxelles, 9¢e année, 1843, 187. The Annales, which normally was
willing to give publicity to new journals in related fields, made no mention of Van Mons’ in-
deﬁendcm venture.

The name of Van Mons continued to appear on the title page of the Annales until 1804.



CHAPTER FOUR

THE EDITORIAL BOARD:
BUSINESS, IDEOLOGY AND PHARMACY

Mr Lavoisier has had the felicity of being joined in the support of his
theory by associates of distinguished ability, among whom are
Messrs. Berthollet, Morveau, De la Place, Monge, De Fourcroy, and
others, who have united their labours in establishing this new system,
which, with such a combination of talents, could not fail of being
exhibited with every advantage.

(James Keir, First Part of a Dictionary of Chemistry, Birmingham,
1789, Preface p.vi.)

The connection between chemistry and pharmacy is so intimate, that
these two sciences have long been considered as one and the same;
and chemistry, for a long time, was cultivated only by physicians and
apothecaries. It must be allowed that, though the chemistry of the
present day is very different from pharmacy, which is only an appli-
cation of the general principles of this science, these applications are
so numerous, the class of persons who cultivate pharmacy is in gen-
eral so well informed, that it is not at all to be wondered at, that most
apothecaries should endeavour to enlighten their profession by a seri-
ous study of chemistry, and by the happiest agreement, unite the
knowledge of both parts of science.

(Chaptal, Elements of chemistry, transl., London, 1791, Preface,

p.lvii.)

1. The formal organisation of the editorial board.

The Société des Annales de chimie was both a scientific society, like the Soci-
été Philomatique (and later the Société d’Arcueil), and a business association.
In so far as the subject matter of science (usually chemistry) was discussed,
the group performed a useful function of passing on news, advancing know-
ledge and benefiting from private criticism. We know that at some of the
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meetings memoirs were read, almost as in the Academy of Sciences, although
of course the proceedings were much more informal and off the record. But
we cannot pretend that it was all done for love of science rather than money.
And indeed, if one judges by the minutes of meetings, the business side was
dominant. But this may be a reflection of the need felt by the secretary to
record the financial side, notably the payments to be made to members out of
the profits of sales of the Annales. Payment was to be made firstly for atten-
dance at meetings, thus encouraging regular attendance. In this they were
following the precedent of the Royal Academy of Sciences and they even used
the Academy’s jetons as tokens for later exchange for cash. But we would be
mistaken if we thought that attendance at meetings was simply a token affair.
Article 2 of the regulations stated that meetings should last between 1% and
2% hours." Again the specification of the length of a meeting seems unusual
for an informal society and can only be explained as being based on the
regulations of the Academy of Sciences. Regulations were taken to the ex-
treme of excluding latecomers from receipt of jetons (Article 3) and only
distributing them towards the end of the meeting, thus discouraging anyone
from leaving early. It is doubtful whether such regulations would be enforced
for very long, particularly in a period of political and social revolution.

The original constitution of the Annales insisted (Article 4) that all material
for the Annales should first be read at a meeting, excluding only memoirs al-
ready published elsewhere and translations. Again it is very doubtful if it was
possible always to follow this regulation strictly, although it was admirable in
principle. The alternative for a memoir previously published elsewhere was
that one of the members of the Society should read it and certify its value.
Thus we have the basis of a comprehensive refereeing system, which must
have done much to raise the standard of the Annales above that of many other
journals of the time. Of course, there would be occasions when there was lack
of agreement on the acceptability of an article. Such differences of opinion
could be put to the vote. There was even provision for a secret ballot if mem-
bers felt strongly enough (Article 5).

The Annales differed from many journals in that the members of the edito-
rial board were expected to contribute to the journal. Indeed after about 1806
the editorial board often spoke of itself as the ‘Société des auteurs des an-
nales’. To encourage contributions, payment was offered to members of the
board on the basis of the number of printed pages contributed. This, there-
fore, brings us to the business side of the journal. Here we have a view of the
new chemistry not so much as an ideal as a business enterprise. It certainly
helped the first secretary Adet, who was looking for employment. It was

' Por the 1789 constitution see Appendix 1, No.2.
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agreed (Article 6) that he should be paid 8 francs per ‘sheet’ (16 pages). For
this he would not only take the minutes of meetings but also take responsibil-
ity for all correspondence and proof-corrections of printed material. Since the
first volumes of the Annales only appeared quarterly with about seven ‘sheets’
per volume, Adet’s income would have been very modest, but any income
was welcome to him at that time, as he already owed money to Lavoisier.

But payment did not stop with the secretary. Members of the editorial
board were encouraged to contribute to the Annales by the offer of 32 francs
for every 16 pages and corresponding payment pro rata. Translators would be
paid a minimum of 6 francs for 16 pages (Article 7).

In 1789 it was agreed that the Society should meet at least once a fortnight
(Article 1). When the Annales was revived in 1797 the revolutionary calendar
had been introduced and the week of seven days had been replaced by the dé-
cade of ten days. It was, therefore, thought appropriate that the Société should
meet once every décade. By May 1802, however, it was decided to revert to
two meetings a month.> We also know that from 1807 advantage was taken
of the fact that many members of the editorial board were members of the
First Class of the Institute to propose that the board should meet at the Insti-
tute every fortnight before the official meeting‘3 Indeed the regular Monday
meetings of the First Class provided unparalleled opportunities to find experts
on all the main branches of science at one location in Paris. Fortnightly
meetings fitted in well with regular monthly publication of the Annales but
there were occasions, such as the problems arising from the bankruptcy of a
publisher when weekly meetings were sometimes called for.*

Turning now to the location of meetings, from the resumption of publica-
tion in 1797 the committee met in the private house of one of its members:

The Society ... will continue to assemble on the seventh day of each
decade at six o'clock in the house of the member who has the ledgers
and boxes containing material for future issues, correspondence and
financial matters.’
We should not be surprised to learn that Guyton’s house was a regular meet-
ing place. On Pictet’s visit to Paris in 1798 he wrote:
Humboldt called on me to take me to Guyton Morveau's house for a
meeting of the Annales de chimie committee ... We were among the
first to arrive ... The others came one by one; Fourcroy, Chaptal,
Vauquelin, Adet ... and others. They drew up the list of contents of
future volumes of the Annales. Everyone signed the minutes and
Adet fulfilled the duties of secretary... Fourcroy read a memoir

St Léonard, G.L.59, f.28v.

M. Crosland, Science under Control, 1992, p.110.
As in 1814 and early 1815

St Léonard, G.L.59, f. S5v. (17 March 1798).

[T I N
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which he is preparing for the Annales in reply to a memoir of Mr

Pearson in the Philosophical Transactions L8
From this and other testimony it is clear that, as a scientific society, meetings
were open to visitors with an interest in science (not necessarily chemistry).
At a meeting in 1791, Lavoisier had spoken favourably of Pictet's Essai sur le
feu and the Society resolved to obtain a copy for its 1ibrary.7 Yet the meet-
ings were dominated by business and the main business was always the plan-
ning of forthcoming volumes of the Annales.

Although in principle all members of the editorial board were resident in
Paris, meeting regularly to discuss the contents of future issues of the An-
nales, in practice this was not always the case. Two early examples may be
provided concerning senior members of the editorial board. Considering that
the name of [Guyton] de Morveau was printed first in the list of editors from
volume one - even before the name of Lavoisier - one might well assume that
he was one of those most involved in Paris in the production of the series.
Yet, as we have seen previously,8 Guyton made very little contribution to the
Annales while Lavoisier was still alive. Guyton, at this stage was, therefore,
only nominally at the head of the ‘coopérateurs’ because he was the senior
chemist. The combined names of all the leading chemists were intended to
give extra authority to the journal. The board had not yet, however, enrolled
another important chemist, Chaptal, then living at Montpellier. On the re-
sumption of publication at the beginning of 1797, after an enforced break, the
board invited Chaptal to join them - even though he was not able to take up
residence in Paris until March 1798.

We have explained that all members of the editorial board were expected to
contribute articles to the Annales and this worked quite well in the first few
years after the foundation of the journal and again on the resumption of publi-
cation in 1797 (see Table 1). One finds, however, a marked decrease in edi-
torial contributions after the first few years. It might be charitable, if not en-
tirely true, to say that the growing repution of the Annales brought it so many
articles from outside that the editors did not feel the same obligation to appear
as authors.

2. The working of the editorial board.

The main source of information about meetings of the editorial board is a fo-
lio ledger covering the period December 1796 to February 1815, which be

6 Geneva, Papiers Rilliet, notebook 27, entry for 4 August 1798, quoted by D. Bickerton,

Marc-Auguste and Charles Pictet, the ‘Bibliothéque Britannique’ (1796-1815) and the Dis-
semination of British Literature and Science on the Continent, Geneva, 1986, p.234.

Letter from Dr Belcombe to Pictet, 20 January 1791, quoted by David Bickerton, op
cit., pp.103-4

Chapter 3, section 3.
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came the property of Gay-Lussac, who in turn used the blank pages as a
laboratory notebook. The ledger begins with the first meeting of the board
after the break. The Terror had come to an end in July 1794 and a more
constructive period had followed, which witnessed the foundation of a number
of major institutions, of which the most important for science was probably
the National Institute. It was not until December 1796 that the editorial board
of the Annales came together to hold a formal meeting to arrange for the re-
sumption of the journal. As previously mentioned, only four members were
present on 7 nivose year 5 (27 December 1796): Guyton, Fourcroy, Vauque-
lin and Pelletier. It was explained that the other members were absent on
government business. Berthollet and Monge had been sent to the Italian states
as trustworthy commissioners who would help organise the collection of
works of art and other war booty to enrich French museums. It was in Italy
that they were to meet General Bonaparte and establish an important connec-
tion with the future head of state.” The minutes made no mention of baron
Dietrich, who had been executed in December 1793, nor of Lavoisier, who
had suffered a similar fate in May 1794.

With the removal of some of their former colleagues, it was appropriate
that the ‘editorial core’ should consider augmenting the membership of the
board. It was most unfortunate that Pelletier, the secretary they had appointed,
should already have been suffering from pulmonary tuberculosis, from which
he died on 21 July 1797. This left a gap in the organisation, which is reflected
in the minutes, which are not resumed until February 1798. Even then it is
not clear who was acting as secretary, although by 1798 the former secretary
Adet was back on the editorial board with Hassenfratz. Chaptal, now in Paris,
was also able to be present and the register was also signed by Descotils and
Tassaert, who provided regular translations from the German. We reproduce
below the total contributions made by the various members to the first six vol-
umes since the resumption of publication in 1797."° 1t may be useful to list
names in order of their total earnings, which represented their respective
contributions to the Annales and in some cases (but not all) are an index of
their commitment to the journal:

Guyton 621 francs
Hassenfratz 554
Prieur 504
Vauquelin 459
Fourcroy 414
Pelletier 288
van Mons 279

° M. Crosland, The Society of Arcueil, 1967, pp.57-62.

10 st Léonard, G.L.59, £.5.
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Chaptal 171 francs
Bouillon Lagrange 171
Descotils 72
Tassaert 72
Gruvel 63
Berthollet 36
Monge 36
Adet 27
Séguin 27

Half of the above sums of money was immediately payable in cash, the other
half was covered by a promissory note.

The name of Guyton at the top of the list is certainly indicative of his
leadership by example at this time, and no doubt he encouraged Prieur to be
as productive as possible. But some of the work of Prieur, notably on the
thermal expansion of gases, was poorly executed'! and in the end, of course,
quality is more important than quantity. This comment applies even more to
Hassenfratz. Here then is a weakness in the organisation of the Annales. For
someone like the mediocre Hassenfratz it provided an important source of in-
come and his colleagues on the editorial board may not always have been
strict enough in their role as referees. In fact many of Hassenfratz’s contri-
butions were not memoirs by him but were described as ‘extraits’. He per-
formed a useful function by regularly summarising the contents of books and
memoirs by other savants.

On the other hand the occurrence of the names of Adet and Séguin at the
bottom of the list might seem an index of their indifference to the progress of
the Annales, now that their friend and patron Lavoisier was dead. Yet the fact
that both Berthollet and Monge are shown near the bottom of the list is quite
irrelevant to their attachment to the Annales, since during most of the period
covered we have said that they were absent from Paris on government busi-
ness. This was also the case with Adet, who was to take up a career in politics
and administration.>  After positions in Marseilles and Geneva, he was ap-
pointed plenipotentiary minister to the U.S.A. in 1795. Having returned to
France in 1797, he became a member of the Tribunate under the Consulate.
From 1803-1809 he was prefect of the Ni¢vre department and, therefore,
mostly away from Paris. Despite his other duties, he did not entirely abandon
chemistry, since in 1804 he published a Cours élémentaire de chimie.

It may be worth reproducing a second table which records the state of af-
fairs in 1800." This table has the advantage that it records not only the

" A.c., 1(1789), 256-299. Gay-Lussac later criticised this work with some justification.

% J. Balteau et al. (eds.) Dictionnaire de biographie francaise, vol.1, 1933.
Bt Léonard, op. cit. .21, 7 frimaire year 9, (28 November 1800).
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number of pages contributed by respective members (this time in strictly al-
phabetical order) but also the number of times they had attended meetings of
the editorial board. This table, therefore, provides a more reliable index of
commitment to the Annales.

Name Pages contributed Attendance
Adet - 6
Berthollet 28 26
Bouillon Lagrange 123 33
Chaptal 84 8
Deyeux 61 19
Fourcroy 221 21
Guyton 172 35
Hassenfratz 83 24
Monge 11 1
Parmentier 34 24
Prieur 54 29
Van Mons 172 0
Vauquelin 142 28

Again we find Guyton at the head of the list of attendances. He was also a
frequent contributor, although at this time he did not supply quite as many
pages as Fourcroy.

There is no mention in this second list of Séguin. When in 1804 the edito-
rial board had serious problems with the publisher Fuchs, the members
unanimously supported legal action against him, pointing out that the only
signature missing from their document of complaint was that of Séguin who,
they said, had not attended a single meeting of the editorial board over the
past five years. In fact Séguin, after developing a rapid method for the tanning
of hides, had acquired the exclusive privilege of supplying the republican
army with hides and had become very wealthy. He seems, therefore, to have
abandoned science for business. Yet he never formally resigned from the
board of the Annales and in 1813 he began contributing again to the Annales,
making contributions to the five successive volumes, 88-92, some of these
memoirs representing joint research he had carried out on respiration with
Lavoisier in the early 1790s.

In discussing the composition of the editorial board, there are three anoma-
lous cases, which deserve to be mentioned. In principle the names of all the
members were displayed on the title page of successive issues and, consider-
ing that most of the members were distinguished men of science, this helped
to give authority to the publication. At one of the meetings of the editorial
board after resumption of publication in 1797, we find the names of Gruvel
and Tassaert among those present. Gruvel soon disappeared but Tassaert
regularly contributed translations from the German from volume 21 to 28 and
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again in volumes 51, 52 and as late as 71 (1809). Tassaert was clearly valued
as a translator, who performed invaluable service in making available to
French readers articles which had originally appeared in the journals of Crell,
Scherer, Klaproth, etc. and the inclusion of his signature in the minutes of
1798/99 suggests that in some respects he was considered a full member of
the editorial board. It may be recalled, however, that the rate paid for transla-
tions was considerably lower than that paid for original articles.'*

The other anomalous case was in a very different position. J. J. Berzelius
(1779-1848) was a distinguished Swedish chemist, who became friendly with
Berthollet and was glad to have his work translated into French and made
available to a wider audience. Traditionally Swedish scholars had closer af-
finities with the German states and, without Berthollet’s help, Berzelius's
work would probably only have been known abroad through German transla-
tions. Berzelius's early professional life had been plagued with financial diffi-
culties, but these were reduced in 1807 when he was appointed professor of
medicine and pharmacy in Stockholm. When he began his regular correspon-
dence with Berthollet, however, in 1810 the Frenchman was aware of Berze-
lius's low income and suggested to the editorial board that the Swedish chem-
ist should be paid for contributions on the same scale as members of the
board."”® Tt was not until 1818 that Berzelius, as secretary to the Swedish
Academy of Sciences, achieved a comfortable income. Meanwhile he did
much important work, encouraged not only by the approval of his peers but
by the prospect of a small but steady income from France, some of which he
used to buy books on chemistry published in France.'® He was able to write
quite good French prose but for most of his articles the editorial board
preferred to employ a translator from the Swedish. Although Berzelius had
contributed a few articles previously, it was only in 1811 that he became a
major contributor to the Annales on a regular basis. His long memoir on
definite proportions in inorganic compounds was published in 12 parts,
beginning with volume 78 and ending with volume 83. It may be noted that
Berthollet, appreciating the analytical skills of his Swedish colleague,
encouraged this publication, even though it went against his own earlier ideas
about indefinite proportions. He had to pacify Berzelius, who was not too
happy with the prospect of having his work spread so thinly.17 The editorial
board needed to take into consideration the interests of readers, who would

' See Appendix 1, No.2, Art.7.

5 Jac. Berzelius Bref, ed. H.G. Soderbaum, Vol.1, Part 1: Correspondance entre Ber-
zelius et C. L. Berthollet, Uppsala, 1912, p.6. Although Berthollet offered such payment in
1810, it was not until 18 February 1811 that it was formally agreed by the board, St. Léonard,
op.cit., £.51.

' Ibid., p.25.

7 Ibid., p.26.
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expect a wide range of subjects in each issue of the Annales rather than
concentration on a single subject.

When the bankruptcy of Klostermann in 1814 produced a crisis for the An-
nales, Berthollet insisted that, although the editorial board in Paris might re-
ceive no income for some time, it owed a debt of honour to Berzelius. A
study of the manuscript sources has, therefore, shown that one of its foreign
contributors had the effective status (or at least income) of a member of the
editorial board, although this was never revealed publicly. The importance of
this conclusion relates mainly to the European aspirations of the journal. Lin-
guistically the Annales was French but in its aspirations and circulation it was
European. Berthollet regularly forwarded one of his own copies of the An-
nales to Berzelius.

3. Problems with the publishers.

As the Annales had exceptional difficulties with publishers and printers in the
period 1789-15 it is worth while pausing to consider why this should have
been so. Of course the major discontinuity in publication over the years 1794-
96 was related to the arrest and subsequent execution of Lavoisier, but this is
only a part of the full publication saga. First we must go back to the ancien
regime. Not only had there been problems of censorship but the number of
printers was severely restricted. In the first four years of the Revolution a new
generation of little printers had entered on the scene. Many were former
printing shop workers who were taking advantage of the new declaration of
freedom of the press to buy a few presses and join in the production of politi-
cal pamphlets and other ephemera.18

It has been shown that an extraordinary expansion of the printing trade oc-
curred in the decade 1789-99 and this was due to the proliferation of small
printers rather than the expansion of the established printers. This was to pro-
duce a very unstable situation. By far the greatest expansion came in 1797,
the year of resumption of publication of the Annales. Similarly the number of
new publishers increased sharply in that year.”” In the decade up to 1799 the
number of independent printers in Paris more than quadrupled from 47 to
223. Yet by 1810, when the Napoleonic administration undertook a detailed
survey, the number of printing shops in Paris had already declined to 157. As
Napoleon was concerned to introduce greater order and control into printing,
he insisted that only those printers, who owned at least four presses (together
with the corresponding type to run them) and who would swear allegiance to
his regime, would be allowed to continue in business. This reduced the

'8 Carla Hesse, Publishing and Cultural Politics in Revolutionary Paris, 1789-1810, Berke-
ley, 1991.
" Ibid., two graphs on p.169.
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number of printers to 80 and effectively squeezed out many small printing
shops. An analysis of the specialisation of the printers surviving in 1811
reveals that periodical publications had become the single most important
source of employment in this new printing world.?

We are now in a better position to appreciate the difficulties of the An-
nales. If the main subject recorded in the minutes of the editorial board was
the division of money between the various members, the second most promi-
nent subject was relations with the publishers and printers. This is to be ex-
pected since the successful running of the operation depended on a steady flow
of manuscript material to the printers and the regular transformation of these
manuscripts into printed pages. We shall see that relations of the editorial
board with the publishers and printers were often difficult and several changes
of publisher had to be made in the revolutionary and Napoleonic periods.

It was the publisher who dealt with sales of the journal and subscriptions.
From 1791 an annual subscription of 18 livres’' had been introduced and,
after sales of several hundred, the publisher would soon have had enough
money to pay his own expenses and reward the members of the editorial
board, who had supplied material in proportion to their respective contribu-
tions. Payment would not be immediately in cash on publication but would be
in the form of promissory notes payable in a year’s time, later reduced to six
months. In the original constitution of 1789 Lavoisier undertook to make cash
advances to authors in case of need.” The early volumes of the Annales do
not display on the title page the name of the publisher in Paris but merely
stated that they were published in the ‘Rue et Hotel Serpente’. A later edition,
however, gives the name of Cuchet, and a guide to publishers and printers in
Paris shows that from 1789 to 1794 G.J. Cuchet was operating from the Hotel
Serpente.z3 Cuchet was an old established publisher, who was later to suffer
from the collapse of the traditional book trade and get himself into very seri-
ous trouble by publishing counter-revolutionary pamphlets.24 As we have
seen, he was also the publisher of the Journal de physique up to 1794.

From 1797, according to a contract with a new publisher and printer, Guil-
laume, the Annales were to appear monthly and the annual subscription was to
be 15 francs for 12 issues, making up four volumes.” The printer agreed to
produce issues on good paper with a specified type. In addition to the text he

2 Ibid., p.176.

*' This was equivalent to 44 livres per volume, a slight increase on the 3% livres charged
in 1789-90.

22 Appendix 1, No.2, Art.9.

3 Paul Delalain, L'Imprimerie et la librairie a Paris de 1789 a 1813, Paris, 1900, p.347.
The second edition of volume 1 of the Annales also refers subscribers to Cuchet at the Hotel
Serpente.

* Hesse, op.cit., pp.174-5.

% st. Léonard, op.cit., £.3.
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would be required to produce a maximum of two plates per volume. He would
only print material supplied by the editorial committee and he would have the
issue ready on the last day of the month. The editorial board for its part
agreed to produce legible copy not later than the 15th day of each month. The
authors would correct proofs as soon as these were ready.

Although a second contract with Guillaume was signed in 1798, in early
1799 there was some discussion with another publisher, Fuchs, who was to
print an Index for the first 30 volumes. The possibility was also discussed of
Fuchs taking over the publication of the Annales and in April 1799 the con-
tract was formally transferred from Guillaume to Fuchs on the same terms as
before. This meant that, when the Journal de pharmacie was incorporated in
1800, Fuchs was the publisher. Yet he soon proved to be slack in paying his
dues and in November 1801 a formal document was drawn up by the editorial
board demanding that Fuchs should meet his obligations. It is interesting that
in this case the signatures were headed by Chaptal, who at the time held the
prestigious government position of Minister of the Interior. The editorial
board was reminding the publisher of the important people he was dealing
with! Yet the board continued to complain about Fuchs and in particular
about his persistent delays in paying the authors.

It is not surprising, therefore, to find that on 2 May 1804 a new contract
for printing the Annales was drawn up with another publisher, Bernard. Fuchs
was furious and refused for some time to hand over money or even the list of
subscribers. For many years the board tried to get back from Fuchs the money
he owed them. When they took him to court, he was ordered to pay 1,254
francs in debts, but he resisted payment; eventually they had to be content
with a smaller amount from the sale of Fuchs's property. The truth is that
Fuchs was now bankrupt.

A study of printing finances in the Napoleonic period has shown that be-
tween 1799 and 1806 at least 42 publishers, printers and booksellers declared
bankruptcy, that is nearly one fifth of the publishers in Paris. Not only was
this an exceptionally bad period for bankruptcies but the total amount involved
came to more than 5 million francs, thus constituting a crisis of unprecedented
proportions. Among these was Fuchs, publisher of the Annales, who owed
more than 200,000 francs in 1804.%° Things would not have been much bet-
ter if the Annales had stayed with Guillaume because he too was soon to be-
come bankrupt.

An interesting feature of the new contract with Bernard was that it was for
nine years but with the possibility of earlier termination if necessary. This
provided a contrast with the 1797 short-term contract with Guillaume. Guil-
laume might well have complained that this did not give him enough security

% Hesse, op.cit., p.206.
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and the 1804 contract was intended to remedy the situation. Bernard was a
good publisher, who specialised in science. He already had a contract with the
Ecole Polytechnique to publish its journal and from 1804 he was able to de-
scribe himself in advertisements as:

Libraire de I’Ecole Polytechnique et de 1’Ecole impériale

des Ponts at Chaussées, éditeur des Annales de chimie.....

Bernard raised the subscription for the Annales from 15 francs (Paris) to 18
francs, which compares with 27 francs for the quarto Journal de physique. By
1804 the number of subscriptions had risen above 600 and, although the edito-
rial board continued to ask for payment of 36 francs for every 16 pages, they
added a clause to the effect that, if the number of subscriptions should reach
750, Bernard would be required to increase this payment to 48 francs. Al-
though this might seem reasonable from the point of view of the editors, it
may have constituted a disincentive for Bernard to work too hard on increas-
ing subscriptions.

Unfortunately Bernard died in 1808, when his wife took over the business,
but with only limited success. At the end of 1809 she sold out to J. Kloster-
mann fils and in 1810 a new agreement was drawn up with Klostermann; but
these were years of economic hardship in France, and in 1811 he asked to re-
duce payment to the authors. The board pointed out that one way the pub-
lisher could manage with limited capital was to economise on paper by print-
ing no more than 500 copies as a first print run. In 1813 Klostermann was
bankrupt; by March 1814 this bankruptcy had been officially registered. The
editorial board eventually found that this bankruptcy had cost it the large sum
of 4,796f. But meanwhile Guyton tried desperately to find another publisher.
In April 1814 he was negotiating with Madame Peronneau and later he ap-
proached Crochard, who took over the publication from volume 91 (July
1814). In a later chapter we will discuss the unexpectedly fruitful conse-
quences of the crisis but at the time it almost seemed that the Annales was
doomed to extinction.

4. Conflicting personalities and ideologies.

Since the Annales was effectively edited by a committee, it is worth pausing
to consider whether all members would have necessarily acted in harmony and
thought alike. Certainly some would have been more active than others, some
would have been more outspoken and they would have had differing political
views. We might consider Hassenfratz and Fourcroy to have been politically
much to the left, while Berthollet and Chaptal were more moderate. But at
least they all supported the revolution which had replaced an absolute monar-
chy with a republic. It would, however, be too facile to suppose that, because
they all accepted the oxygen theory, they all had the same conception of
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chemistry. While Lavoisier was alive, he provided leadership, but most of the
history of the Annales belongs to the period after Lavoisier’s death. To cite a
fanciful parallel, just as after the death of Newton, different strands of
‘Newtonianism’ began to emerge, it is quite possible that after the death of
Lavoisier in 1794 his associates might tend to pull in different directions.
They would not disagree that oxygen provided a satisfactory explanation of
combustion, but they might disagree about caloric, and we may recall that,
even before Lavoisier’s death, Berthollet had indirectly challenged the oxygen
theory of acidity. This challenge was later to be taken further by his protégé,
Gay-Lussac. Lavoisier had presented chemistry as a physical science, whereas
Fourcroy tended still to see it as a branch of natural history.

In the old days when a king died his sons would sometimes divide up his
kingdom. In other cases they would accept the authority of the eldest son, of-
ten living in the uneasy state of truce, but perhaps looking for some oppor-
tunity to take over the kingdom. Such a state of affairs may provide some
analogy with the situation in the Annales, in which the chief contenders for
leadership all recruited followers to increase their power. We shall see that all
four authors in turn of the Méthode de nomenclature chimique either came to
direct the Annales or managed to change its policy fundamentally.

It is clear that in the first few years of the Annales Lavoisier was the
leader, both in determining editorial policy and in business matters. While
Adet was the secretary this meant that the burden of day-to-day management
would fall on his shoulders but policy was decided by the editorial board un-
der Lavoisier’s chairmanship. Unfortunately, this chapter of the journal's
history came to an end in November 1793 with the arrest of Lavoisier and the
closure of the Annales.

Now, although Lavoisier had been the principal agent of the new chemis-
try, he was not actually the senior chemist among his valued collaborators.
That position was occupied by Guyton de Morveau (1737-1816), who was 6%
years older than Lavoisier (1743-1794). Next of the senior collaborators came
Berthollet (1748-1822), while the youngest of the four was Fourcroy (1755-
1809). As a resident of Dijon, Guyton had been a prominent member of the
Dijon Academy but only a corresponding member of the Paris Academy of
Sciences (1772). A prolonged visit to Paris in 1787 and contact with Lavoisier
had converted him to the oxygen theory and, having long been an advocate of
a more rational chemical nomenclature, he was a natural collaborator of La-
voisier in the Méthode de nomenclature chimique of 1787. When elected to
the National Assembly in August 1791, he moved to Paris permanently and
divided his life between his scientific and (moderate reformist) political inter-
ests. In 1792 he was elected a deputy to the National Convention. A lawyer
by training, he was a good administrator and at the newly-formed Ecole
Polytechnique he served not only as professor of chemistry, but was twice
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director of the school (1798-99, 1800-04).”” While Lavoisier was alive,
however, Guyton had made little contribution to the Annales. He had really
been an editor in name only.

Yet there is no doubt that it was Guyton who took the lead in an attempt to
revive the journal in 1796/97. Also present at the first meeting in December
1796 were Fourcroy and his protégé Vauquelin, who had a common interest
in pharmacy and animal chemistry, very different from Guyton. Guyton,
therefore, decided to strengthen his position by proposing as an additional
member of the editorial board Claude-Antoine Prieur (1763-1832), often de-
scribed as Prieur de la Cote d’Or (the region of Dijon) to distinguish him
from another person called Prieur, who was a deputy for the Marne depart-
ment. C. A. Prieur was an army officer, who had acquired a taste for sci-
ence.”® From 1785 he had learned chemistry from Guyton, who subsequently
entrusted him with several projects, one being a study of the thermal expan-
sion of gases, which Guyton hastened to publish in the very first volume of
the Annales.” Prieur also had a political career, being elected to the Legisla-
tive Assembly and then to the Convention, and becoming subsequently a
member both of the Committee of Public Instruction and the powerful Com-
mittee of Public Safety, whose best known member was Robespierre.

For a short time Prieur provided moral support for Guyton, balancing the
pharmacy/natural history bias of Fourcroy and Vauquelin. However, as we
explain in the following section, the incorporation of the Journal de pharma-
cie in 1800 brought with it a reinforcement of the pharmacy element, with the
addition of Deyeux, Parmentier and Bouillon Lagrange to the editorial board,
particularly as the latter became the new secretary. This might be interpreted
as no more than a business arrangement to incorporate an ailing journal. A
more radical interpretation would be to see it as a bid to turn the Annales into
a pharmacy journal, helped not only by expanding the title to include
pharmacy, but also by changing the balance of the editorial board. There may
have been moments in the year 1800 when it was felt that Fourcroy had
almost taken over the Annales.

Yet Fourcroy was kept very busy by his work on the Council of State and
was several times away from Paris on government business.> Guyton, on the
other hand, was not now involved in politics and he remained the president of
the committee, and minutes usually began with: ‘M. Guyton announced
that....”, often a report on dealings with the publishers. Thus in the early
1800s we may consider there to have been a period where there were fwo
dominant figures: Guyton and Fourcroy. Certainly when Fourcroy delivered a

27
28
29
30

W. A. Smeaton, Art. ‘Guyton’, D.S.B., vol.5., pp.600-604.

Georges Bouchard, Un Organisateur de la victoire. Prieur de la Cote d'Or, Paris, 1946.
A.c., 1(1789), 256-

W. A.Smeaton, Fourcroy, 1962, pp.80-84.
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lecture on the relation between pharmacy and chemistry there was no question
that it would be published in the Annales, and at length.31 In what proved to
be the final two years of Fourcroy’s life he managed to get his protégé
Laugier accepted as a member of the board.**

We have said little about a fifth senicr figure, Chaptal, for, although as
Minister of the Interior from 1800-1804, he was a person of great political
importance, he obviously had little time during these years to devote to the
Annales. His presence on the board helped to remind his colleagues of the im-
portance of applied chemistry, particularly chemical industry and agriculture.
Yet he never took the lead. The same might be said of Berthollet, although a
better interpretation might be that he was biding his time. With the death of
Fourcroy in December 1809 he was able to introduce his protégés Gay-Lussac
and Thenard on to the board. The minutes of the relevant meeting read as
follows:

The Society of the Annales de chimie, assembled on Thursday 5
April 1810 ...[made] the observation that the title page of the quar-
terly volume which was about to be sent for printing could no longer
bear the name of M. Fourcroy, who has been removed from science
in the course of a career which he followed with so much success. It
was proposed to admit to the Society and to inscribe on the list of its
co-workers Messrs. Gay-Lussac and Thenard, whose works have al-
ready so often enriched the volumes of this collection, [a proposal]
that was adopted unanimously.33

In due course, Gay-Lussac was to emerge as a key figure in the history of
the Annales. As for Thenard, the irony here was that he had originally been
bottle-washer to Vauquelin, the associate of Fourcroy, and might well have
come to represent the latter’s ideal of chemistry if he had not been won over
in 1804 by Berthollet, subsequently becoming one of the select members of
the Society of Arcueil, which published its first volume of Mémoires in 1807
when Fourcroy was still a dominant figure in the Annales. Perhaps if Ber-
thollet had felt that he counted for more in the organisation of the Annales in
1807 he would not have sponsored what might appear as a rival publication in
so far as chemistry was prominently represented in the contents.

With the addition of Gay-Lussac and Thenard to the editorial board of the
Annales, Berthollet began to take its meetings more seriously. His attendance
shows a marked increase after 1809. Yet he had no wish to challenge the
presidency of Guyton. It was only with Guyton's serious illness and absence
from the meeting of the editorial board in December 1815 that Berthollet took

' A.c., 21 (1797), 294-333.

2 Laugier had the qualification of having contributed several papers to the Annales a few
years earlier.

* St. Leonard, G.L.59, f.49.
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the initiative of proposing a new series with a different emphasis. Guyton died
on 2 January 1816 and, at the meeting of 15 January, Berthollet officially be-
came president of the editorial board. Thus in the meetings of 1815/16 Ber-
thollet was able to exert sufficient influence to turn the Annales in another
direction. In 1800 it had been steered towards pharmacy. But Berthollet's in-
terests were more towards what would later be called ‘physical chemistry’. He
was interested in the way in which physical conditions such as temperature
and concentration affected chemical reactions, a subject discussed in his Essai
de statique chimique of 1803. Under the influence of Laplace he wanted to
steer chemistry in the direction of physics. We shall see in Chapter 8 how he
was able to do this.

S. Pharmacy

The place of pharmacy in the Annales is a matter of some interest, not only
for its own sake but because it illustrates significant changes in editorial pol-
icy. If Lavoisier had not fallen a victim of the Terror, it is unlikely that phar-
macy would ever have played more than the most minor role in the history of
the journal. The close association of chemistry with pharmacy was more a
feature of seventeenth-century France, as in Nicolas Lemery’s Cours de
chymie, than of the situation around 1800. Yet the year 1800 was to witness
the absorption of a pharmacy journal into the Annales de chimie, a situation
which will require some explanation.

The key character here was Fourcroy. In the revolutionary period Fourcroy
showed a deep concern with the application of science and he had a longstand-
ing interest in pharmacy. During Lavoisier's life-time, however, he would not
have the opportunity of adding this dimension to the contents of the Annales.
But, as a man of great energy, who had qualified in medicine before turning
to science as a career, he felt that science had much to offer medicine and in
January 1791 he accordingly founded his own journal with the title: La
médecine éclairée par les sciences physz’ques.34 Pharmacy figured promi-
nently in the journal.35 Fourcroy attacked some of the more complex tradi-
tional remedies, which were still used and suggested that recent discoveries in
chemistry could be applied to improving pharmacy. Of chemistry itself he
wrote:

This science, which may be regarded as completely new, since the
work of the modern school could alone fill a large part of this jour-
nal.

* La Médecine éclairée par les sciences physiques, ou Journal des découvertes relatives

aux différentes parties de 'art de guérir, 4 vols., Paris, 1791, 92.
Susan Court & W. A. Smeaton, ‘Fourcroy and the Journal de la Société des Phar-
maciens de Paris’, Ambix, 26 (1979), 39-55 (43).
% La Médecine éclairée par les sciences physiques, 1 (1791), 18.
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Yet, given the existence of the Annales de chimie, there was no good rea-
son to fill another journal with chemistry memoirs. Pharmacy, on the other
hand, had no journal of its own, and its practitioners had reason to be grateful
to Fourcroy for advancing their cause. There is no doubt that Fourcroy’s sup-
port helped raise the status of pharmacy in relation to the other branches of
medicine. Yet these were difficult days for publishers and after 1792 the jour-
nal ceased publication.

After the Terror there was still considerable upheaval in the medical pro-
fession. What concerns us here, however, is the rising aspirations of the
pharmacists (pharmaciens), a name which they now preferred to the tradi-
tional trade description of apothecary. In August 1796, a large group of Paris
pharmacists came together to found the ‘Société libre des Pharmaciens de
Paris’ and soon they were considering founding a journal specifically con-
cerned with pharmacy. Fourcroy showed some interest in the new society and
in April 1797 the society was to appoint him as editor of its journal. Origi-
nally this was planned as a fortnightly journal but it soon became a monthly
publication.

Fourcroy was now closely associated with pharmacy. His election to the
new society in December 1796 made him the only non-pharmacist to enjoy
that honour. It was, of course, as much an honour for the society, since Four-
croy was not only a senior man of science but a person prominent in public
life. A former member of the Convention and the Committee of Public Safety,
he was now a member of the Conseil des Anciens. On 5 January 1797 Four-
croy took the opportunity to deliver a speech to his new pharmacy colleagues
on the ‘union of chemistry and pharmacy’. The speech was published as a
pamphlet. It was also decided to publish it in the Annales de chimie, where it
occupied no less than 40 pages.37 In its original context the speech consti-
tuted a powerful plea to pharmacists to benefit from the new chemistry. For
the chemical audience of the Annales it was making a case for chemists to
recognise the close links of their science with pharmacy. There was, of
course, the historical link. But Fourcroy was advocating a ‘union’ of the two.
Chemistry with its new superior status should not be too proud to acknow-
ledge its ancestry. In such operations as the analysis of the vegetable kingdom
there had been considerable overlap between the two. Fourcroy deplored the
tendency of the new chemistry to follow ‘a severe and mathematical
method’®® and to become ‘more physical’ (‘plus physique’)39 and urged
chemists not to despise pharmacy. He even invoked the name of Lavoisier,

‘Extrait d'un discours sur 1'union de la chimie et de la pharmacie’, A.c., 21 (1797), 294-
333,

*® Ibid., p.304.
Ibid., p.309.
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who had once apparently spoken of earning a living as a pharmacist if he were
spared by the revolution.*

In this speech Fourcroy was showing clearly where his sympathies lay.
Such strong advocacy of pharmacy would not have been permitted in the An-
nales during Lavoisier’s editorship, but Fourcroy’s other senior editorial col-
leagues did not try to censor him. They did not realise that they were opening
the door to a new alliance. In 1799 the Journal was facing many difficulties,
reflected first in a change of the editorial board (but still leaving Fourcroy in
charge) and a change in the title to the more saleable Journal de pharmacie. It
also seems that insufficient contributions were being received”' and there
were growing financial problems. The issue for 6 December 1799 carried the
news that this was the last that would be published. The Journal was to be
amalgamated with the Annales de chimie and subscribers would receive the
combined journal until their subscriptions expired.

We reproduce in the Appendix42 the text of the meeting of the editorial
board of the Annales on 18 December 1799, at which it was agreed to take on
board the ailing Journal de pharmacie as well as two of its assistant editors,
Deyeux and Parmentier (both members of the First Class of the Institute) and
the younger Bouillon-Lagrange. From the beginning of 1800 the title page
would carry a special reference to pharmacy:

Annals of chemistry or Collection of memoirs on chemistry and
the ‘arts’ which depend on it and especially pharmacy.”

The public explanation to be printed in the Annales did not, of course,
speak of the difficulties faced by the Journal.** Instead a brave face was put
on the affair by speaking of the difficulty often found by the editors in decid-
ing on the boundaries of chemistry and pharmacy, which were so inter-
related. A good selling point was made (to which we shall later return) of the

“ Ibid., pp.305-6. Fourcroy was here referring to a statement by J. J. Lalande, who com-
mented that, when Lavoisier was arrested and it seemed that all his property would be confis-
cated, his thoughts turned to the possibility of earning a living by taking up a new career. ‘I
think it was the profession of pharmacist that he would have favoured as the nearest to his
knowledge and the great reputation he held.” E. Grimaux, Lavoisier, p.263, quoting from La-
lande, ‘Notice sur la vie et les ouvrages de Lavoisier’ in Magazin encyclopédique, 5 (1795),
174-188. Lavoisier apparently thought that confiscation of property would be the fate of all the
tax-farmers but their punishment was to be more drastic.

*' The quality of contributions was also a problem. Court & Smeaton (op.cit. p.47) refer to
a long tedious memoir by a provincial pharmacist ,which was published but with extensive
editorial criticism.

2 Appendix 1, No.10.

“ (My emphasis.) The full original title of the Annales had simply referred to chemistry and
‘les arts qui en dépendent’. A fuller explanation of what this meant was given in the Preface to
volume 1. These ‘arts’ were ‘la métallurgie, les teintures, les procédés pharmaceutiques, etc.’
Thus pharmacy had clearly now been given much greater prominence.

“A.c., 32 (1799), 332.
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desirability of pharmacists understanding chemical principles. There was also
one major article published in the next volume of the Annales which was
specifically on pharrnacy.45

But although the potential readership of the Annales was increased by this
move, it was at the price of disharmony within the newly enlarged editorial
board. The young chemist Thenard (not yet a member of the editorial board),
who held the post of demonstrator in chemistry at the Ecole Polytechnique,
wrote an article for the Annales, in which he praised the courses in chemistry
now available in Paris and sharply criticised the traditional method of training
pharmacists by apprenticeship, followed by attendance at one or two courses
at which they would obtain at best only a 'superficial knowledge' of chemis-
try.46 This article immediately drew a strong protest from Delunel, a mem-
ber of the Society of Pharmacists. He accused Thenard of being completely
out of touch with pharmacy. The editors of the Annales at first refused to
publish Delunel’s reply, saying that they wanted to avoid polemics, but
official representation from the Society of Pharmacists made the editors
relent.”  Delunel was able to quote support previously given by Fourcroy to
the apprenticeship system, something hardly calculated to bring harmony to
the editorial board since Thenard’s article probably had the full support of
Guyton, the Director of the Ecole Polytechnique and the effective editor- in -
chief of the Annales at this time.

Although after 1800 three or four editors were concerned primarily with
pharmacy, the direct pharmacy content remained surprisingly slight. In fact it
would be difficult to infer from the contents that the title of the journal had
been amended to lay special stress on pharmacy. The Annales did, however,
contain several small pharmacy items, such as references to pharmacopoeias
and a report on the annual public meeting of the Paris Ecole de Pharmacie,
for example, that was held in 1806, presided over by the Minister of the In-
terior, with Fourcroy presenting the prizes.48 Even after Fourcroy's death in
1809 the Annales continued to report the annual prize-giving - an easily ac-
commodated gesture towards pharmacy. The justification for the pharmacy
claim really depends on three factors, of which only the first is the direct
pharmacy content. Secondly one must consider the space given to topics such
as (beet) sugar, wine, and vegetable and animal (i.e. proto-organic) chemistry,
an area of particular interest to pharmacists. Finally pharmacists were keen to
emphasise that they were concerned with science as well as with medicine.

** Bouillon-Lagrange, ‘Réflexions sur les réformes i faire dans les pharmacopées fran-

gaises’, A.c., 33 (1800), 232-69.
" Sur la necessité de réunir la pratique 2 la théorie de la chimie, pour en faire d'utiles
ap‘glications aux arts’, A.c., 34 (1800) 106-110.
Delunel, ‘Observations sur le discours de Thenard’, A.c., 35 (1800) 76-83.
“ A.c., 57 (1806), 105-6.
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Fourcroy after all had assured them that pharmacy was intimately linked with
chemistry. Chemical theory was, therefore, relevant to pharmacy.

On the other hand the pharmacy faction realised that the Annales could
never be primarily a journal of pharmacy and in 1808 plans were made to
publish a new journal, the Bulletin de pharmacie, of which the first part was
published in January 1809. The Bulletin was published in the last year of
Fourcroy’s life, when his health had seriously deteriorated and he could not
be expected to take on any new responsibilities. The editors, all members of
the Société de Pharmacie, spoke of him with great respect - ‘notre célébre
Fourcroy™ ? and he was quoted at length. The name of Parmentier, a member
of the Institute and one of the editors of the Annales since 1800, was given
special prominence on the title page but C.L. Cadet was probably the most
active member of the editorial committee.

The editors had an explanation of why there had not been more pharmacy
in the Annales:

The Annales de chimie admits some memoirs on pharmacy from time
to time; but the importance of the physical sciences absorbed and
stifled these observations. Many very respectable pharmacists did not
dare place in the Annales the modest fruit of their practical experi-
ence side by side with the learned analyses of Vauquelin and
Thenard or the abstract theoretical ideas of Berthollet, Guyton and
Fourcroy. They were afraid of seeming ridiculous in speaking of the
modifications of an electuary or an ointment in the same journal
where grand questions were discussed, such as the decomposition of
alkalis, equilibrium between affinities, the formation of meteorites.”’

But to explain the appearance of the Bulletin de pharmacie purely as a re-
ceptacle for specialised articles on pharmacy unsuitable for the Annales is only
to tell a part of the story. The Bulletin must not be considered in purely nega-
tive terms. It was concerned primarily with furthering the interests of French
pharmacy as a profession, something that the Annales de chimie could never
do. The lead article in the new journal looked forward to a time when
‘pharmacists, united in the interests of their reputation and their income’
would ‘leave the merchant class’ and take their place among the ‘useful pro-
fessions’.”> The practice of law was taken as an example of a profession and
a pharmacist had even more claim to this status because the life of a patient

¥ & L. Cadet, ‘Considérations sur 1'état naturel de la pharmacie’, Bulletin de Pharmacie,

I, No.1, January 1809, p.6, c.f.p.7 - ‘l'illustre auteur du Systéme des connaissances chim-
iques’.

%" Court & Smeaton note that the Bulletin follows the example of the Annales in being pub-
lished by a private company, loc.cit; p.50.

' Bulletin de pharmacie, 1 (1809), 12.

2 Ibid., p.11.
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might rest in his hands. Bonds should be established between all men who
cultivated this branch of the art of healing.53 Cadet was worried that ‘so
many usurpers had invaded the domain of pharmacy’,54 people like grocers
and confectioners, and implied that a monopoly was desirable for the practice
of pharmacy. In the very first issue Cadet wrote a brief article on
‘Charlatans’> and this problem worried the editors so much that they regu-
larly devoted a special section of the journal to it. Correspondents and editors
felt that there should be a restriction on the number of pharmacists and even
that the existing numbers should be reduced.”

However, the Bulletin was concerned as much with status as with income
and Cadet complained that pharmacists, who aspired to be recognised for their
knowledge of science, were finding themselves ‘despised by chemists, who
are concerned only with theory’.”” He was, therefore, proud to point out that
many important figures in the history of chemistry had been pharmacists and
there were contemporaries like Vauquelin, Parmentier and Proust, who were
respected in both communities.”® Ideally pharmacy should not be estranged
from the progress of science™ and the Bulletin accordingly had a regular sec-
tion on scientific news. Thus the Bulletin provided a perfect complement to
the Annales. From 1809 there was no good reason why the Annales should
contain more than the occasional pharmacy article, since these would be most
appreciated in the Bulletin. On the other hand the Bulletin carried many arti-
cles on the sort of chemistry of special interest to pharmacists as well as other
‘scientific news’. It would carry information, such as a report on Humphry
Davy's electrochemical experiments, which was of no obvious utility to the
working pharmacist but served to persuade him that he was in contact with the
world of science. Such an enlightened policy of the Bulletin (which began a
second series in 1815)® must have put an effective end to the claim of the
Annales to a large share of the pharmacy market. Yet we shall see that the
Annales was undoubtedly to benefit by its claim to be relevant to pharmacy.

6. Government support

The pharmacy dimension of the Annales was eventually to affect its status as a
journal worthy of government support. In Britain the commercial viability of
the publication of any book or journal would normally depend entirely on the

3 Ibid., p.12.

** Ibid., p.10.

* “Du Charlantisme’, ibid., pp.42-43.

Bulletin de pharmacie, 2, no.4, April 1810, 147-157.

Bulletin, 1, No.1, January 1809, p.11.

% Ibid., pp.5-7.

" Ibid., p.12.

% From 1814 it was retitled: Journal de pharmacie et des sciences accessoires.
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state of the market, that is to say on the number of people prepared to buy or
subscribe to the publication. In nineteenth- century France on the other hand
the government adopted the practice of subsidising selected publications by
taking out multiple subscriptions. This might be interpreted in several ways.
In the first place it obviously helped the government to control publication by
a more subtle method than outright censorship.61 Obviously, only approved
material would be supported, and some authors and editors would alter their
text accordingly.

But intervention was also related to the role of the state in education. The
government would support works of educational or cultural value, particularly
if it was so erudite as to have little popular appeal. Thus the Ministry of the
Interior placed a permanent order for 36 copies of the Annales of the Muséum
d'Histoire Naturelle, which undoubtedly helped to keep going a research
journal devoted to the work of the staff of the Muséum. Compared with this
the government subscription in 1804 to three copies of the Annales de chimie
must be interpreted as purely token support.62 The invoice covering several
years amounted to a mere 100f. This may be compared with the annual budget
of 100,000f. set aside by the Napoleonic government for the purchase of
books, pictures and statues. This money was used primarily as a subsidy for
the graphic arts but in so far as a fraction related to books and a smaller frac-
tion to science books, this might have been largely devoted to lavishly
illustrated books on natural history.

Official support for the Annales de chimie must also be seen against the
background of the printing of official material by the Imprimerie nationale
(formerly the Imprimerie royale), which would be concerned not only with
government circulars but such ambitious undertakings as the publication of the
cultural history of Bonaparte's expedition to Egypt, the Description de
I’Egypte. The publication of the Annales de chimie may also be compared
with the publication of a parallel technological journal of similar format, the
Journal des mines, paid for by a government agency, the Conseil des Mines,
and therefore able to be given away for many years rather than sold.®

The Annales de chimie, therefore, appears marginal within the system of
generous state subsidies available to some other publications. But we have not
yet taken into consideration the claim of the Annales from 1800 to be of spe-
cial interest to pharmacists. That this was a definite selling point can be seen,
for example, in a book catalogue issued by Bernard in July 1807, which heads
the section on chemistry and physics with a full description of the Annales de

' Control of the press in Napoleonic France was largely confined to political comment.

From 1805 formal censorship was introduced but did not affect scientific publications.

8 Archives Nationales, F./17/1023, dossier 12, note to Minister of the Interior dated bru-
maire an 13 (October 1804).

% For a discussion of the Journal des mines see Chapter 5.
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chimie.®* The text claims that chemistry is intimately linked with both phys-
ics and pharmacy. It continues

This journal today becomes a necessity according to the new law

which establishes juries for medicine, surgery and pharmacy.
But what was this ‘new law’? After the chaotic state of professional medicine
in the 1790s, a new law to regulate the practice of medicine was enacted in
April 1803. In addition to physicians, surgeons and pharmacists trained at a
few national centres, there was recognition of a lower grade of practitioner for
country districts, called officier de santé.”

These ‘second-class doctors’ would only be able to practise in the district
in which they were registered. To qualify, the candidate had to serve an ap-
prenticeship, follow a course of study, and pass an examination before an ex-
amination board or jury to be set up in the principal towns of each department
of France. In addition to the main centres of medical education, Paris, Mont-
pellier and Strasbourg, Ecoles secondaires de médecine et de pharmacie were
established in many provincial towns, usually in association with the local
hospital, and from 1806 to 1809 these ‘secondary schools’ were integrated
into the national system of medical education. They were permitted to teach
the first two years of the normal four-year programme of medical education,
which was considered sufficient for the purely local officier de santé.

Parallel to the training of second-class doctors was that of second-class
pharmacists (pharmaciens du 2me classe). They were expected to have served
an eight-year apprenticeship or to have followed a course in pharmacy sup-
plemented by practical experience in a pharmacy. They were required to pass
examinations before a local jury:

There will be three examinations: two theoretical, of which one will
be on the principles of pharmacy, and the other on botany and the
natural history of simple drugs. The third examination will be practi-
cal and will last for four days and will consist of at least nine chemi-
cal or pharmaceutical operations chosen by the schools or the ju-
ries....%

The examination seems to have been very rigorous, even though these
pharmacists, like the officiers de santé, were restricted to the region in which
they passed the examination. The candidates would be young men from the

® This catalogue of 31 pp. is bound in W. A. Smeaton's copy of L.B. Guyton-Morveau's
Traité des moyens de désinfecter l'air, 3rd edn., Paris, Bernard, 1805. I must thank Dr Smea-
ton for providing me with a photocopy of the relevant pages.

% Robert Heller, ‘Officiers de santé: The second-class doctors of nineteenth-century
France’, Medical History, 22 (1978), 25-43. Maurice Bouvet, Histoire de la pharmacie en
France des origines a nos jours, Paris, 1937, pp.336ff. George Weisz, art. ‘Paris Faculty of
Medicine’ in E. L. Newman (ed.) Historical Dictionary of France from the 1815 Restoration
1o the Second Empire, New York, 1987, vol.2, pp.776-7.

% Loi du 21 germinal an 11 (11 April 1803), Art XV.
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district, not wealthy or ambitious enough to go to the national centre in Paris
and study full-time for several years. Instead they could earn a living and
study in their spare time from suitable books.

That is where the Annales came in. Even though the standard of much of
the journal was at the level of research, it was claimed that, by consulting the
Annales, provincial medical and pharmacy students could keep up to date with
the latest discoveries. But it is not likely that provincial students would have
gone beyond the student text-books without some official encouragement. It
is, therefore, a matter of great interest to find a circular of 1806 from Cham-
pagny, the Minister of the Interior, to the prefects of each department of
France, drawing their attention to the existence of the Annales de chimie and
making claims that a knowledge of chemistry, such as was contained in that
journal, was necessary for pharmacists and officiers de santé.””  The text of
this circular may be compared with an earlier draft found in the Archives Na-
tionales.®® Addressed to the respective prefects of the various departments of
France, it began by invoking the authority of the Emperor himself, ‘convinced
of the necessity of enlightenment in the professions and especially in the
healing art’. It then invoked the laws of 19 vendemiaire and 25 thermidor year
11 on juries concerned with medicine and pharmacy.

As can be seen in Appendix 1, the actual circular distributed invoked only
the authority of the Minister of the Interior but, of course, this was sufficient
for it to be taken seriously. Such a circular was clearly going far beyond the
normal concern of a minister and our suspicion that he was responding to
pressure from the editors of the Annales is supported by the existence of a
letter from Fourcroy to the Minister on 15 January 1807, thanking him for
obliging him in this way.69 In fact, Fourcroy was a powerful force behind
the scenes, since the important law of 1803 on medical qualifications was
largely his work. It is doubtful whether provincial pharmacy students would
necessarily have benefited much in examination terms from reading the An-
nales but the Minister's circular probably gave a boost to the circulation of
the journal in the provinces. It also helped to strengthen the image of the
nineteenth-century French pharmacist as potentially something of a savant
rather than merely a shopkeeper.

7. Circulation of the Annales

Sometimes the circulation figures of a periodical publication are a closely
guarded secret. This is information which must be withheld at all costs from

& Appendix No.1, No.11.

8 F/17/1147, dossier 22.

® ... Jela prie d'agréer mes remerciements et intéret qu'elle prend a cet ouvrage et & la
science et de la communication obligeante qu'elle a daigné me faire en cette matiére’, Ar-
chives Nationales, F/17/1023, dossier 13.
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business competitors. Even when this did not apply, circulation would only be
publicised if it were exceptionally high. Yet, partly from their elusiveness,
circulation figures are of special interest to anyone studying the history of a
journal. Two recent specialists in the study of eighteenth-century French peri-
odicals write:

The size and composition of the journal-reading audience in eight-

eenth-century France remains something of an unanswerable ques-

tion. Without sufficiently detailed postal records or extensive collec-

tions of publishers' business records, it is difficulty to say anything

definite about the subject.70

Fortunately we do know something both directly and indirectly about the
circulation figures of the Annales. To be more specific, we have evidence
from time to time of (a) the number of copies printed and, (b) the number of
subscribers.

If we had to rely entirely on published sources one could make use of the
estimate made by the nineteenth-century French bibliographer Hatin. He
quoted circulation figures for various French journals sent through the post
from Paris to the provinces in 1803 and gave the number for the Annales de
chimie as 112.""  He estimated that about a third more would be sold in Paris,
that is approximately 150. Making some allowance for a few copies sent
abroad, this would hardly bring the total up to 400. Probably the Parisian
sales would be an underestimate, so we might guess a figure around 500 for
the total sales.”

Yet guessing is hardly satisfactory and we are fortunate to have a copy of
the contract signed by the editorial board with the printer Guillaume in 1798,
which mentions a print run of 1,600 copies.73 We therefore have a major
discrepancy between the two sources and at one time the present author was
tempted to believe that the phrase 'seize cent exemplaires’ in the contract was
a misreading for ‘six cent exemplaires’, i.e. 600 copies. However, later evi-
dence has shown that there was always a major difference between the number
of copies printed and those sent immediately to subscribers. In other words,
the editorial board had learned from the experience of the first few volumes of
the Annales, which had to be re-printed, that it might be more economical to

™ J.R. Censer and Jeremy D. Popkin, ‘Historians and the press’ in their Press and Public

in Pre-Revolutionary France, Berkeley, Cal., 1987, p.21.

" E. Hatin, Bibliographie historique et critique de la presse périodique frangaise ou cata-
logue ... de tous les écrits périodiques, Paris, 1866, p.313. The figure of 112 for the Annales
may be compared with 76 for the Journal de physique.

™ This may be compared with a circulation of approximately 700 for Crell's Annalen.
(Hufbauer, op. cit., Appendix III). The order of magnitude is the same. The main difference
would be in the pattern of distribution, since the German states had no national centre of ac-
tivity to compare in any way with Paris.

™ See Appendix 1, No.8, Art.9.
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order a large print run than to pay for a second printing. The records show
that the numbers printed in the nineteenth century always greatly exceeded the
number of subscribers. In other words, the editors were hopeful of selling a
substantial number of volumes off the shelf in bookshops and they had par-
ticularly high hopes of selling a large number of back numbers over the next
few years. In 1806 the minutes of the editorial board reveal that 1,000 copies
of the Annales were printed when there were 600 subscribers.

We pass on now to the second series, which was edited jointly by Gay-
Lussac and Arago. Their business ledger reveals that in 1817 and 1818 they
were optimistic enough to order a print run of 1,250, yet the number sold for
these two years amounts only to 525 and 583 respectively. The new editors,
who had enlarged the title of the journal to Annales de chimie et de physique,
were obviously hoping on a matching increase in circulation. We also know
that they were soon making a good profit. By modern standards a circulation
of around 600 seems very modest indeed, but we know that in the case of
newspapers, which also had a comparatively low circulation, each copy would
be likely to be read by many people. The printed word was treasured in those
days rather than taken for granted, as in modern society which suffers from a
surfeit of information of all kinds. It is likely, therefore, that many copies of
the Annales would be read by several people, thus increasing its effective cir-
culation.

The circulation of the Annales was certainly less than that of the major
chemistry textbooks of the time which, if one adds the different editions,
might run to several thousand. But this is hardly a fair comparison. First a
textbook is written for beginners. No previous knowledge of the subject is
presupposed and no subsequent commitment is implied. On the other hand,
subscription to a journal presupposes some previous knowledge of the subject
treated and implies some on-going commitment to that journal. A specialist
journal is obviously intended for a smaller readership than the general literate
public. This more exclusive readership would be centred on the growing
community of chemists. A subscriber to the journal might well feel that, as a
subscriber, he had become part of that community. As regards comparison
with textbooks, if one wanted to add the number of copies of different editions
appearing over a number of years, the only fair comparison would be to add
the total number of issues of a journal produced over several years, although
the exercise would hardly serve a useful purpose. Our conclusion seems fairly
obvious: a periodical which assumes some basic familiarity with a science is
likely to have fewer readers than an introductory book explaining the science
at an elementary level. Yet the periodical brings us much closer to the chemi-
cal community. Its influence should be thought of less in terms of quantity and
more in terms of the quality of the readership.



CHAPTER FIVE
OTHER FRENCH SCIENTIFIC JOURNALS, ¢.1800

Periodical works save the irksome task of multifarious epistolary cor-
respondence. Every discovery is published as soon as made, fruitless
labour is spared, and emulation is kept up and increased by the mu-
tual discoveries of different individuals, by the jarring of opinions,
and the clashing of different interests.

(Thomas Thomson, Annals of Philosophy, 1 (1813), 2.)

Chemical literature is not to be found in books; it is contained in
journals. In books the individual author's opinion dominates and his
judgement is without appeal. However, in journals there is a defence,
there is justification, and because of the necessity of a mutual neu-
tralization of opinions, we approach the common goal of science.
(J. Liebig (1834) in J. Volhard, Justus von Liebig, Leipzig, 1909,
vol.i, p.326, quoted by W.H. Brock, Fontana History of Chemis-
try, London, 1992, pp.436-7.)

To appreciate properly the contribution made by the Annales in the 1790s and
early 1800s to the advancement of science we need to have some perspective.
We need to know how it compared with other French scientific journals of
that period. What subjects did they cover? What sort of journals were they?
Did they possibly have as much trouble with their publishers and printers as
the Annales? To answer these questions will entail a general survey of lead-
ing scientific journals to provide some background, followed by a more de-
tailed study of one journal, the Journal de physique, which was the main com-
petitor and rival to the Annales. The rivalry in the field of chemistry was
highlighted at the beginning of 1794 when, without warning or any explana-
tion to readers, the title of the journal was suddenly changed from: Observa-
tions sur la physique, sur [’histoire naturelle et sur les arts et métiers to:
Journal de physique, de chimie, d’histoire naturelle et des arts. Given the
closure of the Annales, following the arrest of Lavoisier in November 1793,
the Journal de physique in the perilous year of 1794 thus temporarily became
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the only French journal with chemistry in the title. But soon the Journal de
physique too was forced to close. When both journals reappeared the fierce
rivalry was resumed.

But before going into any detail on the history of the Journal de physique
we should consider some of the other journals, beginning with the most pres-
tigious, that produced by the official body of science. We shall see that, how-
ever great the prestige of the sponsoring body, it did not necessarily imply
efficient publication, thus encouraging the emergence of several other jour-
nals, most of which appeared more frequently and thus provided more useful
means of keeping readers up to date with recent scientific developments.
There is also the question of specialisation in science. Up to this time most
scientific journals would try to cover a wide spectrum of science. Perhaps the
publication of the Annales de chimie shows that the time had come for sepa-
rate journals for the different sciences? There are obviously both advantages
and disadvantages in focusing exclusively on one science. On the other hand
in the Mémoires of the Society of Arcueil there was a deliberate policy of
concentration on fwo main sciences, chemistry and physics, and this close as-
sociation of these two sciences may have established a precedent to be taken
up later by the Annales itself.

1. The Mémoires of the First Class of the Institute

We may recall that under the ancien régime the Mémoires of the Paris Royal
Academy of Science had been the principal repository for major scientific pa-
pers by Academicians, including Lavoisier. The Royal Academy of Sciences,
together with other Academies, was closed down in 1793, and it was only to-
wards the end of 1795 that the National Institute was founded as a replace-
ment. There was no doubt that the Mémoires of the First Class of the Institute
was potentially the most prestigious French scientific journal after the revolu-
tion. As the successor to the Mémoires of the Royal Academy of Sciences it
could claim a certain distinction because of the high quality of the memoirs in
that publication. After all, publication in these journals was confined to a sci-
entific elite, those who had been elected to the respective institutions. The
membership of the First Class consisted of six members of each of the ten
recognised sections, which included pure mathematics, mechanics, physics,
chemistry, botany and medicine.

In chemistry the six original members of 1795 were: Guyton (de Mor-
veau), Berthollet, Fourcroy, Bayen, Pelletier and Vauquelin. But Pelletier
died in 1797 and was replaced by Deyeux; Bayen died in 1798 and was re-
placed by Chaptal. We see here a majority of chemists closely associated with
Lavoisier; although Bayen had not actively supported Lavoisier, he had long
abandoned the phlogiston theory. Yet in the First Class chemistry was merely
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one of the recognised disciplines. It could not claim special privileges, al-
though it is interesting that, with the enormous growth of chemistry in the
nineteenth century, many more chemists later managed to find a place in the
official body of science than was strictly permitted.'

We must return to the Mémoires as a key journal of science. Inevitably
there were delays in its publication, as there had been with its predecessor.
The first volume did not appear until August 1798 and the second a year later.
The third volume, appearing in June 1801, was several years in arrears and
the delay in publication continued until 1806, when the First Class resolved
not only to put its house in order but to follow the Royal Society of London in
publishing its Mémoires every six months. The First Class could be proud of
its record in the years 1806 and 1807, but then things slipped back again.
Thus the second part of the volume for 1810 was not published until 1814.
More understandable was the fate of material for the final years of the Nap-
oleonic regime. There was a combined volume for the years 1813, 1814 and
1815, but it was not published until 1818! Meanwhile the First Class had be-
come the Royal Academy of Sciences of the Institute, which justified the start
of a further series of Mémoires.

Perhaps no less important than delay was an unreasonable restriction that
was placed on the size of the Mémoires. The political masters of the Institute
insisted that there should be equality between the publication of its three sec-
tions or ‘Classes’. Thus the First Class, concerned with science, was not al-
lowed better facilities than those available to the Second Class (concerned
with social science) or the Third Class (devoted to the humanities and arts).
This was taken to the extreme of equality in the number of printed pages
permitted.2 Thus it was not appreciated that, by its very nature, science gen-
erates an enormous quantity of new knowledge, which has a good claim to
special consideration above the claims of those reflecting on history or litera-
ture. This meant that members were lucky to have their memoirs published at
all. The inclusion of a seventy-page mathematical memoir by Laplace in vol-
ume 1, though fully justified in terms of quality, meant the exclusion or dras-
tic abbreviation of other more descriptive memoirs. The early years of the
First Class may be considered as a period of organisational experimentation,
and, when volume 2 appeared, it was with a reversion to the section labelled
Histoire, which included prizes, works presented and éloges, a practice
maintained in subsequent volumes. In the Mémoires we find the inclusion of a
report by two members on work submitted to the First Class, which was thus

' M. Crosland, Science under Control. The French Academy of Sciences, 1795-1914,

Cambridge, 1992, p.74.
This regulation was in force until 1803; see Mémoires présentés a !'Institut ... par
divers savants, 1 (1805), Preface.
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presenting itself as a judge of scientific merit. Such reports were to become
increasingly common in later publications of the First Class.

In 1800, when the question was raised of members of the First Class occa-
sionally publishing directly in the government newspaper, Le Moniteur, a
commission of the First Class welcomed the opportunity of greater publicity
and more rapid publication,

like certain other journals already enjoy, such as that of chemistry
[the Annales de chimie] of mines [the Journal des mines], the Société
Philomatique, the Decade philosophique, etc.?

The commission comforted itself with the thought that scientists would al-
ways want to look at the Mémoires of the First Class to find a description of
the details of experiments. What is particularly interesting is that the commis-
sion by implication freely admitted the shortcomings of its own official publi-
cation. Only with the publication of the weekly Comptes Rendus from 1835
would these criticisms be met.

Before leaving the official body of science, some correction is necessary of
the statement made above that the Mémoires were reserved exclusively for
members. Under the old regime there had been a parallel series for non-
members: the Mémoires des savants étrangers and the First Class was to have
a similar series. Although the Institute had been founded in 1795, the first
volume in this parallel series was not published until 1805, with a second vol-
ume published in 1811. This delay was all the more serious in as far as the
Academy recommended the best memoirs submitted to it by non-members to
be published in this series. Clearly many never received this honour and had
to look elsewhere for publication. Again from 1812-26 there were no volumes
published in this series, which shows that it cannot be taken very seriously as
a medium for publication.4 At least the main series of Mémoires for members
had a better track record than this.

2. The Bulletin of the Philomatic Society.

Another important source of scientific publication was that provided by the
Société Philomatique or Philomatic Society.” A society of very modest be-

Proceés-verbaux des séances de l'Académie des Sciences, 10 vols., Hendaye, 1910-22,
vol.2, pp.113-14.

* Only from the late 1820s (probably with the use of money from the legacy of Baron
Montyon) was the Academy able to ensure fairly regular publication of the Mémoires des Sav-
ants Etrangers. The precise title of the early nineteenth century volumes was: Mémoires pré-
sentés a Institut....par divers savans, et lis dans ses assemblées. Sciences mathématiques et
physiques.

An excellent study of this institution is that of Jonathan Mandelbaum, La Sociéte Philo-
matique de Paris de 1788 a 1835, Doctorat du 3e cycle, 1980, Ecole des Hautes Etudes en
Sciences Sociales, Paris, University Microfilms Int. 8270086. See also M. Berthelot, ‘Sur les
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ginnings, it hardly compares with the Royal Academy of Sciences, yet it
would be a mistake to ignore it, since in several ways it was nicely able to
complement the activities of the Academy and, later, of the First Class of the
Institute, both with their severely restricted membership. The Philomatic So-
ciety was founded in December 1788, when half a dozen earnest young men
met together to discuss a means of self instruction in the main branches of
contemporary science. The inspiration came from two recently qualified phy-
sicians, Riche, who was not to live very long, and Sylvestre, who succeeded
Riche as secretary and, having gained administrative experience over the
years 1791-1802, subsequently became secretary of the Société d’Agriculture
de la Seine.

The rules of the Society required members to be active in contributing re-
ports on scientific books and periodicals and in presenting memoirs at the
weekly meetings. The level of these memoirs was not usually very high but
quality would improve with time. The Society admitted corresponding mem-
bers, who were at first kept in touch by circulating manuscript notes of meet-
ings. By November 1792 the finances of the Society had improved sufficiently
for it to publish its own journal, the Bulletin des sciences. At first this was
little more than a newsletter consisting of a few quarto pages. In theory it ap-
peared monthly, but sometimes several months elapsed between issues.

After a slow start in 1788-9, the Society began to acquire a steady stream
of new members in 1790-91 including the young chemists Vauquelin and Sé-
guin, although a large proportion of members were associated with the medi-
cal profession. The Society would have continued with a membership entirely
of obscure young men at the beginning of their careers if the Revolution had
not impinged on the official body of science. In August 1793 the Royal Acad-
emy of Sciences together with other Academies was suppressed. Lavoisier and
his colleagues found the doors of the Academy of Sciences sealed. Could they
continue to meet regularly to discuss scientific matters in some other venue?
The fact that members of the Philomatic Society had been in previous contact
with the Academy, allowed, for example, (as a special favour) to attend meet-
ings, made this inoffensive society known to Academicians. Unlike the
Academies, it could not be accused of enjoying special privileges and might
serve as a suitable meeting place. Its scientific interests were multi-discipli-
nary, mirroring those of the Academy. Accordingly in September 1793 we
find among the new members Lavoisier, Berthollet, and Fourcroy and also
several non-chemists, including Vicq d'Azyr, Lamarck and Laplace.

publications de la Société Philomathique et sur ses origines’, Journal des Savants, Aug.1888,
477.
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Thus for a short time the membership of the Society was completely
transformed by the admission of several senior French savants, and this asso-
ciation, however brief, was to help put the Society on the scientific map in the
later period. Lavoisier's membership, though a crucial one, was short-lived,
since on 28 November 1793 he was imprisoned and was subsequently exe-
cuted in May 1794. There is no record of any active part taken in the proceed-
ings of the Society by Berthollet or Laplace but several other former Acade-
micians did contribute, including Fourcroy, both alone and in conjunction
with his younger collaborator and protégé, Vauquelin. Yet the Society was not
to be immune from the effects of the Revolution. After 1793 meetings became
very irregular. The foundation of the Institute at the end of 1795 encouraged
some revival of activity.

In 1797 the Society decided to expand its Bulletin, previously confined to
members only, by putting it on public sale at the modest price of five francs
annual subscription, thus making it affordable to young students, who would
in this way be kept up to date with a range of different sciences at minimum
cost. The publisher was Fuchs, who may well have used his knowledge of the
trade to advise his new patrons about possible provincial outlets for the jour-
nal.° The full title of the journal was: Bulletin des sciences par la Société
philomathique (sic) de Paris and it appeared monthly as an 8-page quarto
publication from 1797 to 1805. Despite initial optimism and the low price, the
number of subscribers was low. After a slow start it reached a maximum of
114 before falling to about 60-80 in the years up to 1814.” Although all con-
tributions were made without charge, the receipts were hardly enough to pay
printing costs. The Society hoped to recoup costs by selling complete sets of
back numbers but such sales were not helped by many changes of publisher.
Fuchs only lasted until 1804, to be replaced by Courcier; by April 1805 the
low number of subscribers obliged the Society to suspend publication until
October 1807, when publication was resumed under the title: Nouveau bulletin
des sciences par la Société philomathique de Paris, which continued up to
1814. Published first by Bernard, it passed in 1809 to Colas, who published it
until 1810 when it was given to Klostermann.

Another reason for the difficulties of the journal was the failure of the edi-
torial committee to continue to give time regularly to reviewing books and
memoirs. To begin with, it had been run by an anonymous collective. From
1797 individual members of the committee signed articles with their initials®

®  Mandelbaum, op.cit., p.77.

7 Ibid., p.80.

8 Jonathan Mandelbaum has identified the authors of these articles and has listed the total
contribution of each member of the editorial board. This shows that the main contributors
were Biot, A.B. Brongniart, D.C. Candolle, G. Cuvier and Duméril, but there were also
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and only in 1807 did the Nouveau bulletin publish the names of the editorial
committee at the front of each volume on the model, one might suggest, of the
Annales de chimie. Among the members of the editorial board were Descotils,
already associated with the Annales de chimie, and also Gay-Lussac and
Thenard, soon to join the Annales. Different members of the editorial commit-
tee became involved with other journals, thus providing a conflict of loyalties.
With the declining participation of his colleagues, the secretary Léman had to
take on an increasing amount of editorial work.

Although the biological sciences were most prominent among the interests
of members, chemistry was always a significant science in the Bulletin. The
presence of physical science in the Society is illustrated by the activities of the
young Gay-Lussac. Thus when Gay-Lussac read his first memoir at the Insti-
tute on the thermal expansion of gases, this was published not only in the An-
nales de chimie’ but a summary was also published in the Bulletin'® although
Gay-Lussac was not to become a member of the Society until 1805. It seems
that it was Berthollet, proud of the work of his protégé, who wanted to give
him further publicity.” In 1804 further work by Gay-Lussac was briefly
noted in the Bulletin. He was proposed for election in November 1804 but,
for some unknown reason, neither he nor anyone else was elected until March
1805, by which time he had left Paris on a European tour with Humboldt. Not
long after his return Gay-Lussac was elected to the Institute (December 1806)
and in the summer of 1807 he was briefly president of the Society. This was a
period when the Society of Arcueil was at its height of activity and Gay-
Lussac did not contribute much to the Philomatic Society. Indeed his only im-
portant contribution was his memoir on the combining volumes of gases, pre-
sented on 31 December 1808. The fact that this was not presented at Arcueil
is easily explained, since the meetings at Berthollet’s country house were sus-
pended during the winter months.

It is interesting that Gay-Lussac should have read his memoir a second time
at the First Class on 23 January 1809, illustrating the fact that these other so-
cieties were used by young men to try out new ideas before daring to appear
on the very public stage of the Institute. From its early days the Society saw
itself as having a wide range of scientific interests, in many ways parallel to
those of the First Class but at a much lower level. It was the ambition of the
Society’s members to be admitted to meetings of the First Class, and a regula-
tion of 1800 formally recognised their right to be present. Some of its more
ambitious members regarded their participation as a first step towards entering

several contributions from Descotils, two from Thenard and one from Berthollet. /bid.,
Annexe F, pp.535-7.

°  ‘Sur la dilatation des gaz et des vapeurs’, 4.c., 43 (1802), 137-75.

' Bulletin, 3, n0.65 (August 1802), 132-3.

1 Mandelbaum, op.cit., p.82.
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the First Class and certainly this was the experience of its most talented mem-
bers. The Society even came to be described as the ‘antichamber to the Insti-
tute’. Thus by speaking at the meetings of the Philomatic Society and con-
tributing to its journal young scientists were effectively serving their appren-
ticeship.

3. The Mémoires of the Society of Arcueil

Although Berthollet had begun to attend meetings of the editorial board of the
Annales when he returned to Paris in October 1799, he did not show much
commitment to the journal in the early 1800s. In what might almost have
seemed like a plot, Fourcroy had managed to link the Annales with phar-
macy, which had never been one of Berthollet's interests, and which, with
natural history, represented the opposite wing of chemistry to the one he fa-
voured. Guyton, with his strong Ecole Polytechnique connections, might seem
to have been much more sympathetic to a mathematical or physical approach
to chemistry. Yet, from about 1801, he became obsessed with his method of
acid fumigations. The use of chlorine to disinfect hospitals and such places
has much to recommend it, but Guyton was not prepared simply to make his
case and let the public draw its own conclusions. It is true that he permitted
criticisms of his ideas to be published in the Annales but, to counter-balance
this, he felt justified in filling the pages of the journal with further evidence
supporting his ideas. From 1803 right up to the very last issue in 1815 a suc-
cession of articles on acid fumigation hammered home the point. (See Chapter
7, section 7.)

Berthollet could have resigned in protest; instead he quietly absented him-
self from most of the editorial meetings. Shortly after his return from Egypt in
1799 he had bought a house at Arcueil, a village just outside Paris, where he
established a laboratory. He encouraged several young men to work there,
including his son Amédée and his protégé Gay-Lussac. When in 1806 his
friend Laplace bought the adjoining property at Arcueil, the stage was set for
the foundation of a private scientific society, which might be considered one
of the most important of the nineteenth century in proportion to its small
size.'” Berthollet was able to encourage the study of chemistry not in asso-
ciation with pharmacy or natural history or medicine but with physics, most
ably represented by Laplace, who was anxious to construct a neo-Newtonian
science, regularly depending on young experimenters to confirm theoretical

"> The membership of the Society as announced in 1807 consisted of Berthollet, Laplace,

Humboldt, Biot, Thenard, Gay-Lussac, A.P. De Candolle, Descotils, Amédée Berthollet.
Shortly afterwards they were joined by Malus, Arago, Bérard, Chaptal, Dulong and Poisson.
Thus the total membership of the Society never exceeded fifteen.
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calculations. In 1807 the Arcueil group described itself as the ‘Society of Ar-
cueil” and published its first volume of memoirs:

Mémoires de physique et de chimie de la Société d’Arcueil
Laplace had happy memories of an earlier collaboration with Lavoisier on
thermochemistry.” In his mature years he was undertaking a further collabo-
ration, which might prove even more fruitful.

The publication of a journal under the authority of ‘the Society of Arcueil’
served to give publicity to this small group which had been meeting for sev-
eral years at Berthollet's country house on summer week-ends, usually on
Sundays. In so far as this was partly a social occasion, an opportunity to leave
the congestion of Paris for a few hours of country air in the company of
friends, in so far as Madame Berthollet and Madame Laplace would often be
part of the gathering, and refreshments would be served, it might well be
considered as no more than a salon. Often advice would be given by the sen-
ior members to their protégés and careers would be discussed as at other sci-
entific salons.'* Indeed the group could well have existed profitably both for
its members and possibly for French science without the publication of a jour-
nal. This brings us back to the question of why the journal was published, a
question which has never been thus bluntly put.

The answer we must give is Berthollet's dissatisfaction with the running of
the Annales. Having gathered a small group of extremely talented young men,
he wanted to encourage them in their research which would, of course, re-
quire an outlet for publication. It is profitable to regard the Arcueil group as
an early research school with a programme of research laid down by Ber-
thollet and Laplace. Berthollet had become increasingly interested in the
physical conditions for chemical reactions and favoured an alliance between
chemistry and physics. When Laplace was drawn into this circle, he largely
abandoned his earlier research on theoretical astronomy, and began a pro-
gramme of research, which involved the investigation of physical phenomena,
such as the reflection and refraction of light and also capillarity in terms of
short-range forces. In a way he was transferring his lifetime studies of New-
tonian attraction from the macro-world (astronomy) to the smaller-scale world
of physics. Thus while Berthollet encouraged the work of younger chemists,
notably Gay-Lussac and Thenard and later Dulong, Laplace built up a neo-
Newtonian school of physics helped by Biot, Malus and, later, Poisson.

With a chemistry laboratory, a cabiner de physique (collection of appara-
tus) and library at Arcueil, conditions were ideal for the pursuit of research in
chemistry and physics. In the introduction to the first volume of Mémoires

“ Henry Guerlac, ‘Chemistry as a branch of physics: Laplace's collaboration with La-

voisier’, Historical Studies in the Physical Sciences, 7 (1976), 193-276.
" Crosland, op.cit., (1992), pp.44-9.
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Berthollet spoke of the close relationship between physics and chemistry and
of the necessity to arrive at reliable data and greater precision. He referred to
the advantages of collaborative work and the benefits of receiving advice and
criticism. No paper would be published in the Mémoires without having first
been discussed at one of the fortnightly meetings of the Society, but the author
alone would be responsible for his opinion.

Volume 1 opened with an important joint paper by Humboldt and Gay-
Lussac on magnetic observations systematically made on their recent Euro-
pean tour of France, Switzerland, Italy and Germany.15 Although it had been
presented to the First Class in September 1806 it had not yet found a pub-
lisher, the authors apparently being unwilling to send it to the Journal de
physique under the control of the reactionary La Métherie (see sections 6, 7,
8). Another notable paper was one by Gay-Lussac on temperature changes in
gases which are allowed to expand, thus throwing light on their relative spe-
cific heats.'® This information was of interest to Laplace, who earlier had
commissioned Biot to study the effect on the velocity of sound of the tempera-
ture variations which accompanied the expansion and compression of air. This
was required to provide data to correct Newton's fallacious calculation of the
velocity of sound. As if to balance these physical concerns, the volume also
contained several purely chemical memoirs by Thenard on esters.

The second volume also had several purely chemical memoirs but was par-
ticularly notable for some memoirs on light, one by Laplace and two by Ma-
lus, in which he described experiments on the polarisation of light, a phe-
nomenon he had himself recently discovered.!” Malus followed the Laplacian
programme in explaining polarisation in terms of a corpuscular theory of
light.18 Also of note is Gay-Lussac’s presentation of his law of combining
volumes of gases.19 It is ironic that Berthollet's protégé should have discov-
ered a regularity in accord with fixed proportions in compounds when his
mentor had been arguing with Proust for years about the variation in propor-
tions. In the same volume Gay-Lussac and Thenard published a summary of
memoirs they had read at the First Class on a variety of chemical topics, in-
cluding the newly-discovered elements sodium and potassium, and boric and

'S <Observation sur 'intensité et 1'inclination des forces magnétiques, faites en France, en

Suisse, en Italie et en Allemagne’, Mémoires de la Société d'Arcueil, 1 (1807), 1-22.

‘Premier essai pour déterminer les variations de température qui éprouvent les gaz en
changeant de densité, et considérations sur leur capacité pour le calorique’, ibid., 180-214.
See Donald Cardwell, From Watt to Clausius. The Rise of Thermodynamics in the Early In-
dustrial Age, London, 1971, pp.131-3.

7" <Sur une propriété de la lumiere réflechie’, Mémoires de la Société d'Arcueil, 2 (1809),
143-158.
‘Sur une propriété des forces répulsives qui agissent sur la lumiere’, ibid., 254-67.
‘Mémoire sur la combinaison des substance gazeuses, les unes avec les autres’, ibid.,
207-234.
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hydrofluoric acids.”’ Several of these memoirs were published in full in the
Annales de chimie but, now that Berthollet had his own house journal, he did
not want to pass over an occasion to give further publicity to the recent re-
search of his associates.

A third volume of Mémoires was ready for publication in 1813/14 but a
combination of problems with the publisher and political uncertainties pre-
vented the volume appearing before 1817.' Malus was now dead but there
were several optical memoirs by Biot, conforming to the neo-Newtonianism of
the Arcueil group. There were also several important chemical memoirs by
Dulong. The final memoir published was a recantation by Berthollet of the
view that chlorine was a compound of oxygen and muriatic acid.” He had
previously opposed Gay-Lussac's opinion that it was a simple substance, thus
leaving to Davy the unambiguous claim that chlorine was an element. Ber-
thollet was now at the end of his career and he was prepared to make a public
admission of his earlier mistake.

4. The Moniteur and the Journal des mines

In this review of journals relating to science it may be appropriate to say a
few words about the leading newspaper of the time, which occasionally in-
cluded scientific articles, and also to mention a technical journal with some
relevance to chemistry. To link together, however briefly, a newspaper and a
technical periodical may seem unusual. It could only be acceptable if, despite
their different readerships, frequency of publication and format, they had
something important in common. The common feature was government sub-
sidy. In rather different ways they were both agents of government policy.
The Moniteur was founded in November 1789 by C. J. Panckoucke, the
original publisher of the Encyclopédie méthodique (1782 onwards). The paper
had an unusually large folio-size format at a time when it was still common to
print newspapers with quarto or even octavo pages. The Moniteur prided itself
on the accuracy of the information it contained rather than on any analysis of
the political scene. Panckoucke was a moderate in politics, favouring the
constitution of 1791, opposing any return to the ancien regime but even more
hostile to the violence of the Revolution. After Bonaparte's seizure of power
in November 1799 the Moniteur became the ‘journal officiel’ and described
itself as such on the title page. Bonaparte felt that he needed to keep a tight

% “Extrait des mémoires lus a I’Institut national depuis le 7 mars 1808 jusqu’au 27 février

1809°, ibid., 295-358.

' The delay enabled the volume to include Humboldt's important geographical memoir on
isothermals, Mémoires de la Société d'Arcueil, 3 (1817), 462-602.

2 ‘Note sur la composition de 1'acide oximuriatique’, ibid., 603-11. This corrected his
earlier memoir of 1811 published in the same volume: ‘Observations sur la composition de
I’acide oximuriatique’, ibid., 171-9.
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rein on the press and a decree in 1800 stopped the publication of 60 political
journals circulating in the Seine Department (i.e. the Paris region), leaving
only thirteen, including the Moniteur and the Journal des débats (later re-
named the Journal de l’Empire).23 These remaining papers were threatened
with suppression if they published anything critical of the government. In-
creasing control was exercised on the press until 1805 when formal censorship
was introduced. This meant that the entire contents of a newspaper had to be
approved before publication. In 1811, the number of Paris newspapers was
reduced to four, headed by the Moniteur** TIts subscription cost 100 francs
p.a. but many copies were given away gratis. The readership grew as other
newspapers were suppressed; the circulation of 2,450 in 1803 rose to ap-
proximately 6,000 at the end of the Empire.

The Moniteur had the privilege of publishing government decrees. The ar-
chives of that newspaper were destroyed by fire in 1858 but not before a
French historian had discovered that many articles had been written by Napo-
leon himself. Some of these were on the movement of the army, including
false information to mislead the enemy. Also bogus letters were published,
giving the occupation rather than the name of the supposed author, but really
written by government agents. Napoleon took an obsessive interest in the
press as a propaganda weapon.

From what has been said, the Moniteur might be thought to have been a
purely political journal, but such a view would overlook Napoleon’s cultural
politics. He saw science and the arts as potentially useful to his regime. But
whereas the arts could be subversive as, for example, a play which satirised
the government, he could see nothing but good in the sciences. Some science
might be of direct use, but pursuit of even the most abstract science could
only throw credit on his regime. As the usurper to the throne of the Bourbons,
he wanted French science to shine even more under his rule than under the
ancien regime. The Moniteur was, therefore, brought into the ideological
battle. John Davy described it as ‘the journal of science as well as of war’. >
In fact the Institute received an official letter announcing that:

The Moniteur is the journal adopted by the government to make
known to Europe not only political, military and administrative in-
formation relating to its wisdom and its authority but also everything

Z c. Bellanger et al, (eds.), Histoire générale de la presse frangaise, Paris, 1969, vol.i,
chapter 8. André Cabanis, La Presse sous le consulat et I'empire (1799-1814), Paris, 1975.

2% Suzanne Tucoo-Chala, Charles-Joseph Panckoucke et la librairie frangaise, Pau, 1975,
pp.475ff.

»  Humphry Davy, Works, ed. John Davy, London, 1839-40, vol.5 p.3n.
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in literature, science and the arts which contributes to national
glory.26
Maret, the secretary of state, therefore asked members of the Institute to send
to the Moniteur any article that might be of interest. He emphasised that
special care would be taken with the accuracy of the text - not something one
could normally rely on in a newspaper! Offprints would be sent to authors.

This proposal was examined by a commission of the First Class which rec-
ommended that the offer to publish in the Moniteur should be accepted when
members wanted, for example, to publicise a new discovery. It would cost
nothing, and it would provide a means of rapid publication. Such a facility,
the commission noted, was enjoyed by several journals such as the Annales de
chimie, but could not be compared with their own Mémoires which had a
more leisurely timetable. Yet the promptness of publication in the Moniteur
compared with the Annales would be as different as the gap in time between
publication of the Annales and the Mémoires of the First Class. In other words
no monthly journal like the Annales could compete with the daily publication
of a newspaper. Claims of priority in scientific discovery were now regarded
as being dependent on prior publication. Hence a member of the Institute
might be able to use the Moniteur to claim priority over a non-member. This
happened notably in the rivalry which existed between Gay-Lussac and Hum-
phry Davy.

When Davy visited Paris in November-December 1813, he was shown a
curious new substance, which had some similarity in its chemical properties to
chlorine. He began investigating it about the same time as Gay—Lussac.27
Each worked independently, and on 6 December Gay-Lussac announced to the
First Class of the Institute that the new substance iode combined with hydro-
gen to form a hydracid. But Davy claimed the same discovery in a memoir
dated 10 December and sent it to the Royal Society in London. In fact Davy
did not make his ideas public until the next meeting of the Institute on 13 De-
cember. Meanwhile Gay-Lussac had published his own work on iodine in the
Moniteur of Sunday 12 December, thus securing priority, at least in French
eyes. The new substance had not actually been discovered by either Gay-
Lussac or Davy but the former was the first to publish a general account of
the properties and to claim for it the status of an element. With rival claims of
prior discovery it is not totally clear whether one of these chemists was helped
by the other, but some may consider Gay-Lussac to have had an unfair advan-

% procés-verbaux des séances de !'Académie des Sciences, vol.2, p.113 (25 February

1800).
? M. Crosland, ‘Collaboration and rivalry’, Chapter 4 of Gay-Lussac, Scientist and Bour-
geois, Cambridge, 1978, pp.84-5.
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tage as regards publication. In fact, Davy's memoir, dated 10 December
1813, was not read to the Royal Society until 20 January 1814.%

Gay-Lussac's memoir was published in the Moniteur (where it occupied
two full columns of small print), exactly as it would have been presented in a
scientific joumal.?'9 A memoir by Malus, given more than three columns,
was equally technical but devoid of mathematics.®  Although many scientific
memoirs were published in their original form, sometimes memoirs were re-
ported on and their authors described in the third pe:rson.31 Also some re-
views of scientific books were written in an introductory style, suitable for the
‘general reader’.” All these publications served to reinforce the view among
readers that the French were in the forefront of scientific advance.

Turning briefly to the Journal des mines, the discussion of the mineral
wealth of France had seemed such an important subject to the Agence (later
Conseil) des Mines that, from its inception in 1794, a large number of copies
were distributed free to mine owners and savants throughout France as well as
to many foreign men of science.” In so far as the journal contained general
information about mining and the texts of all government legislation relating
to French mines, this apparent liberality may have seemed justified. Yet the
journal was also concerned with the scientific basis of mining, particularly
mineralogy and inorganic chemistry. There was, therefore, some overlap with
the Annales de chimie, and a chemist like Vauquelin found himself a contribu-
tor to both journals. Another chemist with a foot in both camps was Descotils.
A graduate of the Ecole des Mines, Descotils held the post of curator of
chemicals and director of the laboratory of the Conseil des Mines in Paris. Of
the large number of mineral analyses carried out by Descotils, some were
published in the Journal des mines and some in the Annales de chimie.

Yet to receive such a journal free of charge might seem unfair competition
for other related scientific journals, and in 1801, after an interruption of more
than a year, the journal was relaunched with a new policy at the instigation of
Chaptal, appointed Minister of the Interior in November 1800. The journal
was now to have an annual subscription of 15 francs for 12 monthly issues. In
other words it was to compete on the open market with other journals. It was
not intended to make a profit but simply to use the income from subscriptions
to pay the printing costs. An earlier journal in the same field had been the

% Phil. Trans., 1814, 74.
¥ Moniteur, 1813 (2), pp.1384-5.
* Moniteur, 1811 (1), pp.588-9.
E.g. Report on Memoir by Gay-Lussac and Thenard to the Institute. Moniteur, 1810 (2),
p.231.

2 E.g. Review of Berthollet's Statique chimique. Moniteur, 1804-5, pp.248-9.

33 Journal des mines, publi¢ par le Conseil des Mines de la République 55 (1801), ‘Contin-
vation du Journal des mines’, iii-Xii.
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Journal du mineur et du naturaliste, launched in 1791 by two enthusiasts for
the mining tradition of Saxony and Hungary: Henri Struve and J. P. Berthout
van Berchem. They were particularly keen on the mineralogical ideas of
Werner and in some ways this journal could be seen as the mouthpiece of a
particular school. At any rate the Annales de chimie was happy to publicise
the new journal.34 The explanation given by the Journal des mines of why
certain German territories were so advanced in mining was not so much be-
cause of their rich mineral resources but rather the constant protection offered
by their govemments35 - an obvious hint. Thus from 1801 the journal was
perched uneasily between the worlds of private enterprise and government
protection.

We may also note the emergence after the Revolution of institutional jour-
nals. The Ecole Polytechnique, financed entirely by the state, decided that it
should have its own journal, which would publish articles about teaching and
research in mathematics and the physical sciences both by staff and, later,by
some of the more brilliant students. The first few issues were published in
1795 and Guyton was a prominent contributor. The Journal de ’Ecole Poly-
technique continued publication a little irregularly throughout the Napoleonic
period with the majority of copies being distributed free to government offi-
cials and educational institutions. A small proportion of the contents only
were on the subject of chemistry but it does raise the question of divided
loyalties from those who were associated both with the Annales and the Ecole
Polytechnique. The same may be said about the Annales du Muséum
d’Histoire Naturelle, founded in 1802 on the initiative of Fourcroy for the
publication of research by the professors of the Muséum. Although the em-
phasis was very much on the biological sciences, the Muséum did have two
chairs of chemistry, one held by Fourcroy until his death in 1807, and he
demonstrated his loyalty to the institution which employed him by publishing
several articles in its journal. Vauquelin and Laugier also published there,
thus providing further evidence that Parisian chemists had some choice in de-
ciding where they published their research. Of course, publication in one
French journal did not exclude absolutely the possibility of publication in a
second journal but multiple publication of an article without some change
tended to be the exception.

¥ A, 10 (1791), 221-4. The Journal was published in Lausanne.
* Loc.cit., p-viiin.
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5. The Bibliothéque britannique™

Finally, before confronting the Journal de physique, we must look at another
journal published in the French language but, exceptionally, not only from
outside Paris, but even partly outside the boundaries of France. Actually
Geneva was incorporated into the French state over the years 1798-1813 but
even then it had a certain intellectual independence as a long-established
cultural centre. It was in 1795 that Marc-Auguste and Charles Pictet together
with F. G. Maurice issued a prospectus about a journal they planned to
launch, intended to bring news of Britain in science, agriculture and literature
to the continent of Europe. Between 1796 and 1815, 144 volumes of the
Bibliothéque britannique were to appear, comprising 60 volumes on literature,
60 volumes on science and technology, 20 volumes on agriculture and 4 index
volumes. It is, therefore, not unreasonable to claim that it was ‘one of the
weightiest periodical publications of its time’”’ and indeed the equivalent of
several periodicals put together.

Our sole concern, however, i1s with the series Sciences et arts and within
this we have a special interest in chemistry and physics. A careful analysis of
the contents of this series has shown that the greatest number of pages was
devoted to medicine, followed by physics and chemistry. Very little space was
given to astronomy, natural history, geology or physiology.38 Chemical arti-
cles amounted overall to 11% of the contents, with a particularly high propor-
tion in the years 1809, 1813 and 1814. Even in other years, however, there
would be several chemical articles in each volume. Of course, the articles
were derivative, being mainly extracted from British books and journals, but
Charles Pictet in particular had a good understanding of physics and chemistry
and was the author of a book on heat and hygrometry. He had lived for a time
in Paris, often attended meetings of the First Class, and was a friend of Ber-
thollet. Indeed he was so often in Paris in the early 1800s and so friendly with
Berthollet, Laplace, Biot and Gay-Lussac that he might almost be considered
an associate member of the Society of Arcueil.” However, his editorship of
his journal constantly obliged him to return to Geneva.

The importance of the Bibliothéque britannique for our purposes lies in the
fact that the Genevans were able to obtain British material, imported on the
continent via Hamburg during a period of very poor communication in time of
war between Britain and France. The gap was made even wider by Napo-

3 This section is based almost entirely on the work of David M Bickerton: Marc-Auguste

and Charles Pictet, the Bibliothéque britannique (1796-1815) and the Dissemination of British
Literature and Science on the Continent, Slatkine, Geneva, 1986.

7 Ibid., p.206.

% Ibid., Table 6, p.411.

% M. Crosland, The Society of Arcueil, 1967, pp.138-140.
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leon’s ‘Continental system’, designed to prohibit all British imports to France.
Considering that the war lasted almost continuously from 1793 to 1815 this
meant that throughout most of the history of the first series of the Annales the
Bibliotheque britannique was often able to get hold of British material at least
several months before it was known in Paris. Indeed it was often known in
Paris through its prior appearance in the Genevan publication. But this com-
munication was not brought about without effort. Pictet visited Britain in 1798
and again in 1801 to arrange his supply of material from different sources. In
addition to various private sources, London correspondents agreed to provide
copies of certain periodicals on a monthly basis, together with a choice of
other suitable material.*" This provides a contrast with the Annales, which,
with less business acumen, largely relied on the importance of Paris as a cen-
tre of scientific excellence, particularly through the First Class, and also on
the reputation of its editorial board and the friendship of individual members.
Of course, British chemistry was only a small part of the Annales but, with
the growing reputation of Davy after 1807, it must have been rather discon-
certing to the Parisian chemists to receive news of his work often only at sec-
ond hand through the Bibliothéque britannique.

We have hinted at a certain rivalry between the two journals, but Berthollet
in particular had a keen appreciation of the value of the Sciences et arts series.
In the November 1801 issue of the Annales he wrote:

Among works of great interest for those who cultivate the sciences

the Journal britannique (sic) merits a particular mention and, al-

though it is widely known, the editors of the Annales de chimie who

wish their collection to possess all possible utility, will in future give

a list of all the articles in this journal which relate to chemistry‘42
Accordingly, for the next two years a review of articles from the Bibliotheque
britannique regularly appeared in the Annales, sometimes occupying several
pages.

Yet when in 1800 Pictet had praised Cruickshank for his discovery of car-
bon monoxide (which had previously been confused with hydrogen, which
also burned with a blue flame) he was imprudent enough to comment:

It is undoubtedly to the rarety of scientific communications between
the two countries [Britain and France] that we must attribute the error
of some French chemists on this subject and their silence about the
fine discoveries of Mr. Cruickshank.*®

% Apart from the Peace of Amiens in 1802 Napoleon was of course first deposed in 1814

before his final defeat at Waterloo in 1815.

' Bickerton, op.cit., p.313.

“ A.c., 40 (1801), 166.

“ Bibliothéque britannique: Sciences et arts, 18 (1800), 136 quoted by Bickerton, op.cit.,
p.569.
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But Guyton would not let him get away with this. He replied angrily that
Pictet, by speaking of ‘some French chemists’, was obviously referring to the
editors of the Annales de chimie, who were fully aware of the work in ques-
tion.

6. La Métherie’s editorship of the Journal de physique.

Since La Métherie was probably the most persistent critic of Lavoisier's new
chemistry throughout the period of the first series of the Annales it is worth
devoting some attention to him.* Moreover, since the means he used to at-
tack the new chemistry was a major scientific journal, he has a special rele-
vance to the story of the Annales. Jean-Claude de la Métherie (1743-1817)
was originally destined for a career in the church but on the death of his elder
brother, who had followed the family tradition of a career in medicine, he
switched to medicine and even qualified. He soon realised that he had no real
vocation, whereas he had always been interested in philosophy and specula-
tion about the natural world. In 1778 he managed to find a publisher for a lit-
tle book on natural philosophy, in which he reviewed the different opinions of
various writers. About 1780 he decided to devote himself entirely to the study
of philosophy and came to Paris. He was able to have some of his speculative
articles accepted by the journal Observations sur la physique and became
friendly with the new editor, the abbé Mongez. In 1785, Mongez decided to
accompany the ill-fated La Peyrouse on a world voyage and left the Journal
temporarily in the hands of La Métherie. Unfortunately, some time after
reaching Australia, disaster befell the expedition and there were no survivors.
La Métherie, therefore, found himself permanently in charge of a journal
which provided him with a modest income and great power. He built up an
international network of correspondents and in the late 1780s he became well
known and even respected. Yet in our story he features almost as the villain
of the piece. There is no doubt that he was an indefatigable author and editor.
Although his scientific opinions were often based more on his personal feel-
ings than on a careful study of the available data, he usually gave an honest
opinion. The trouble was that his opinion became a dogma and any observa-
tion or experiment was represented as a ‘truth’; verité was one of his favour-
ite words. He was always ready to criticise others. While some criticism was
undoubtedly justified, one particular case represented almost a pathological
hatred, which went far beyond the bounds of reason. It all seems to have

“ " An invaluable source is H. de Blainville, ‘Notice historique sur la vie et les écrits de J.

C. Delamétherie’, J. de phys., 85 (1817), 78-107. See also Kenneth L. Taylor, art. La Mé-
therie, D.S.B., Vol.7, pp.602-4.
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stemmed from a meeting that La Métherie, as the new acting editor of the Ob-
servations sur la physique, had had with Lavoisier, who had apparently
treated him with disdain.*® La Métherie felt that Lavoisier had too high an
opinion of himself and too much influence on French science; he consequently
sought to undermine Lavoisier’s position, a goal from which he was in no
way diverted by the death of the savant in May 1794. In so far as Lavoisier’s
ideas lived on, La Métherie felt that he had a mission to show their falsity. He
felt this all the more as he himself received little recognition of his own tal-
ents. He would dearly have loved to have been a member of the First Class of
the Institute but, quite apart from his mediocre talent, he refused to canvas
votes. The only official recognition he received was his appointment as assis-
tant professor of mineralogy at the Collége de France, the holder of the chair
being Cuvier.*

He had in fact published an edition of Bergman's book on mineralogy.
Possibly better known was his book on gases, published in 1785, which shows
that he had a good grasp of the subject.47 In this he discussed the work of
several chemists including Lavoisier but it is noticeable that he hardly ever
referred to the latter by name. Going beyond the chemistry and the mineral-
ogy, La Métherie as editor believed that he could keep up with all branches of
natural science and in the Journal he made a creditable attempt to comment on
most fields of science which did not involve mathematics. It was all the more
remarkable that he did this entirely on his own. Only in 1812, when he suf-
fered a stroke followed by partial paralysis, did he acquire the zoologist
Blainville as an assistant. Blainville, who wrote a very frank obituary of his
colleague, explained that he had been sorry for him and pointed to his many
good qualities, for example, his willingness to sacrifice his own meagre fi-
nancial resources for the benefit of his family or his friends. It was not only in
science that he was outspoken. In the dangerous days of the Revolution he had
had the courage to speak out™ and he had been thrown in prison. This per-
haps made him all the more bitter about those who had prospered in the pe-
riod after the Terror, when new scientific and educational institutions had

45 Ve . . . .. . .
‘S'étant un jour présenté chez M. de Lavoisier...il en fut re¢u avec une hauteur qui lui

déplut beaucoup... Des lors...il chercha a contre-balancer la grande influence du célebre
chimiste frangois...’, Blainville, loc.cit., p.83.

% La Métherie had hoped to be appointed to the chair himself and was mortally offended to
be passed over. It seems, however, that Cuvier established good relations with him and even
gave him part of the salary associated with the chair.

" Essai analytique sur ’air pur et sur les différentes espéces d’air, Paris, 1785, 2nd edn.,
2 vols., 1788.

“ In November 1792 he indulged in a political tirade, out of keeping with a scientific
journal and ended: 'Je puis périr du fer des assassins; mais je ne cesserai jamais d’étre moi,
ami de la verité, ami de la vertu, ami de 1'humanité, et ne connaissant que la liberté', Obs.,
41 (1792), 394-9 (399).
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been founded. He was totally opposed to the new scientific establishment. It
was not too difficult for him to see the leading Paris savants around 1800 as
part of a giant conspiracy. It was for this reason that he eagerly sought contri-
butions to the Journal from outside Paris and outside France, which in his
eyes would be free from corruption.

In mineralogy he had a particular interest in the study of crystals and
pointed out that Linnaeus, Bergman and Romé de I’Isle had all advocated the
use of the crystalline form of minerals in their classification. He insisted
regularly in his editorials that Romé de I'Isle was the real founder of crystal-
lography rather than Hatlly, who was achieving recognition in the 1790s. Haiiy
had, of course, gone much further than his predecessors but La Métherie in-
sisted on regarding him as the usurper to the honour rightly due to Romé de
I’Isle. This meant that the journal, now re-named the Journal de physique,
often contained attacks on Hatlly, either explicit or indirect. Sometimes they
are even to be found curiously mixed with attacks on Lavoisier.”  From
mineralogy La Métherie extended his interests to the emerging science of ge-
ology, which was often reported on in the Journal. lL.a Métherie’s own
memoirs on the subject were often related to some of the grand questions of
the earth's history and drew on his powers of imagination. In many ways he
seems to be a relic from an earlier age when broad perspectives and specula-
tion were more common.

Although the journals are in many ways comparable, there is a lack of
symmetry between the organisation and contents of the Annales and the Jour-
nal. In the first place a whole editorial board was matched by a single editor,
a man of moderate ability but passionate feelings about science, which will be
discussed later. As for contents of the journals, the Journal de physique em-
braced a whole range of non-mathematical sciences, while the Annales fo-
cused on chemistry. In discussions of chemical theory, as far as the Annales
were concerned, mention of phlogiston belonged almost entirely to the past.
Although La Métherie embraced a theory of phlogiston to his dying day, he
was totally ignored by the Annales. Taking the very opposite position, La
Meétherie seems to have considered it a duty to attack the new chemistry every
year up to 1817, when the journal passed over completely to Blainville. Yet
curiously he claimed impartiality! In a long discussion of combustion and of
the two alternative theories of chemistry in 1789, he wrote:

Endeavouring to make this journal the place of publication of mem-
oirs on this grand process, which is so important in the science, I
will continue to publish there with the same impartiality all that is

“ E.g., J. de phys., 76 (1813), 42. The connection in La Métherie's mind between La-
voisier and Haily is that neither made sufficient acknowledgement of their predecessors. He
printed three times in capitals the admonition: ‘Respectez la verité’.
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written for and against without allowing myself to insert any

commentary.so
It is true that La Métherie published memoirs by adherents of the oxygen
theory,” (i.e. the majority of chemists from the 1790s) without attempting
necessarily to undermine them with critical footnotes, but he reserved for
himself a critical weapon of much greater power than any footnote. This was
the ‘Preliminary discourse’, which he wrote every year of publication from
1785 to 1817, giving in his own terms a review of recent science.

The ‘Preliminary discourse’ may be compared in some respects to the
general history introduced by the secretaries of the Academy as a preface to
its Mémoires. But, whereas the Academy secretary was constrained to report
only on memoirs presented to the Academy, the editor of the Journal de phy-
sique was subject to no restrictions. He could write at length on anything
which interested him and pass over areas of science, in which he had little in-
terest or knowledge. Thus in one ‘Preliminary discourse’ he introduced the
heading 'mathematics', which was covered in 10 lines, before devoting 60
quarto pages to ‘natural history’.”> He considered that ‘la physique’ had been
led astray by mathematicians, who wanted to apply mathematics to situations
where it was not appropriate.53 Science, he felt, should be based entirely on
observation and experiment and he gave as examples the work of Franklin on
lightning, Montgolfier on balloons and also work on gases and galvanic elec-
tricity, where mathematics had not been used.>* He usually devoted a large
space to chemistry, adopting a very partisan stance. The preliminary discourse
came to fill the entire January issue of the journal and there is no doubt that
for some readers it provided a valuable survey of recent work in the main
branches of natural science. La Métherie had a further opportunity to give
useful information and promote his own ideas in his monthly section entitled
‘Nouvelles littéraires’, which consisted of notices and reviews of recently-
published books.

One final aspect should be mentioned of La Métherie’s editorship of the
journal, and that concerns the change of title. Three points need to be made:
the change in the wording, the timing of the change and its significance. The
title Observations et mémoires sur la physique, sur l'histoire naturelle et sur
les arts et métiers was, as mentioned previously, changed to Journal de phy-
sique, de chimie et d'histoire naturelle et des arts. At first sight it seems a
matter of little importance. The significant addition is that of the word ‘chem-

0 Obs., 34 (1789), 40.
His assistant Blainville wrote: ‘on ne put jamais obtenir de lui d'insérer les Mémoires de
ceux qu'il considéroit comme ses ennemis’, Blainville, loc.cit., p.99.
32 J. de phys., 72 (1811), 7, 9-68.
> Ibid., 69.
* Ibid., 6.
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JOURNAL
DE PHYSIQUE,
DE CHIMIE

ET

D'HISTOIRE NATURELLE,

AVEC DES PLANCHES EN TAILLE-DOUCE;

Par JEAN-CLAUDE LAMETHERIE.

NIVPOSE, an 2 de la Reja. Frang.

TOME PREMIER

A PARIS,
Chez CUC H E T, Libraite, rue & maifon Serpente

AN 3¢ DE LA REPUBLIQUE FRANfEOISE.

F1G. 6: Title page (January 1794) of what was intended to be volume 1 of a new
series of the Observations sur la physigue. What is particularly significant is
the timing of the change and the addition of the word chimie to the title, as
if to assume the mantle of the Annales de chimie which had recently ceased
publication.
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istry’ since this first appeared in January 1794, immediately after the sus-
pension of the Annales. In other words, La Métherie (or his publisher,
Cuchet) was making a bid to take over the subject of chemistry from the now
defunct Annales. With Lavoisier under arrest at the time he was not tactless
enough to make any explicit claim about chemistry. Yet the change of title
was considered to be so significant that it justified calling the first volume of
1794 ‘Tome Premier’, as if it was a new journal or at least a new series. The
next volume (‘July 1794 old style’) was presented as volume two. Although
the journal was forced to close down later in 1794, largely for financial rea-
sons, when it resumed, the editor described the subsequent volumes as vol-
umes 3 and 4. This attempted launch of a new series has been hidden from
casual researchers by the fact that librarians have almost universally preferred
to simplify the history of the journal by labelling these bound volumes: vol-
umes 44-47. Indeed La Métherie himself soon returned to the old sequence
and historians of science always give references according to this continuous
sequence. The only disadvantage in this procedure is that it has obscured the
significance of the year 1794 in the history of the journal.

7. Attacks on Lavoisier and support for Davy.

La Métherie was particularly critical of the new chemical nomenclature. He
gave a long description of the Mérhode de nomenclature chimique when it
came out in 1787, followed by a critical essay that same year.55 In 1788 he
referred readers of the Journal to what he had written on the new nomencla-
ture in the previous year, saying,

I will content myself with adding that the majority of savants,

whether foreign or French, do not accept Tk
He was also happy to publish critical articles on the subject by other authors.

The preliminary discourse of 1788 contained one of La Métherie's more

coherent attacks on Lavoisier's chemistry. There were four main points of at-
tack: the composition of water, the supposed simple substances, oxygen as an
acidifying principle and the new nomenclature.””  For the first two points La
Métherie was so anxious to join the fray that, instead of simply quoting con-
tradictory evidence from other chemists, he quoted his own experiments. The
phlogiston theory could be supported if it could be argued that some of La-
voisier’s ‘simple substances’, particularly the inflammable ones like sulphur,
phosphorus and carbon, contained hydrogen.” He continually attacked the

5 Obs., 31 (1787), 210-19, 270-85, 270.

" Obs., 32 (1788), 23.

A good half of his Discours préliminaire was on chemistry. Obs., 32 (1788), 12-24.

J. de phys., 68 (1809), 87. See also J. de phys., 71 (1810), 451-4, which draws on
Davy's work.
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large number of Lavoisier’s elements,”’ correctly pointing out that all vege-
table and animal substances seemed to be comprised of only a few of Lavois-
ier's elements.” When Lavoisier’s Traité was published in 1789 La Métherie
could not pass over the opportunity of giving it a critical review and in this he
constantly found fault with the nomenclature as well as the theory.61 The at-
tacks on both the new chemistry and the new nomenclature reached something
of a climax in that year with publication of a collection of letters on these
subjects62 as well as other contributions, which we shall see in due course. In
1789 he also gave his own partial account of the earlier history of gases, in-
cluding the work of Bayen (to be described below) and argued in support of
the phlogiston theory.”® There was no question, therefore, of the Journal de
physique being a neutral journal as far as chemistry was concerned. It was
clearly dedicated to a defence of phlogiston and took every opportunity to at-
tack the new school of chemistry. The foundation of the Annales might,
therefore, be seen as much as a medium for self-defence as a medium for La-
voisier propaganda.

Another ploy of La Métherie to discredit the new school of chemistry was
to argue that some of Lavoisier's basic experiments had actually been antici-
pated by the editor's former friend, the apothecary Pierre Bayen (1725-98). It
is certainly true that Bayen in 1774 had published some work on precipitates
of mercury, which overlapped with experiments of Priestley and Lavoisier.**
He had even openly criticised the phlogiston theory while Lavoisier was still
hesitant on the subject. But he had failed to take this work further. La Mé-
therie presented the lack of public acknowledgement of Bayen's work as a
conspiracy of silence by the establishment.” He was delighted in 1805 to
point out an experimental error by Lavoisier. Whereas his great enemy had
quoted 28% as the proportion of oxygen in the air,* more recent evidence
had shown the percentage more correctly as 21.” One may, however, note
that about this time he began to accept the term 'oxygen' in the titles of his

68
OWN papers.

% J. de phys., 68 (1809), 87.

% J. de phys., 70 (1810), 88.

' Obs., 34 (1789), 304-318.

62 ‘Extrait de différentes lettres sur la nouvelle théorie et la nouvelle nomenclature
chimique’, Obs., 35 (1789), 75.

% Obs., 34 (1789), 19-40.
J. R. Partington, History of Chemistry, vol.3, pp.395-9.

8 <De I'état actuel de la chimie’, J. de phys., 83 (1816), 117-34.

% Actually 27% in Lavoisier's Traité, p.40, Elements, p.38.

57 J. de phys., 60 (1805), 99.

88 Notice sur une mine de manganése trés oxigénée....”, J. de phys., 60 (1805) 473-5. ‘De
1'oxidation des soudures....”, J. de phys., 63 (1806), 252.

64
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As regards the idea of oxygen as the principle of acidity, La Métherie even
passed on to readers of his journal the gist of a relevant conversation with
Laplace, which (assuming it is to be believed) is worth reproducing, as it is
not generally known:

Laplace told me that he had repeatedly remarked to Lavoisier that he
was not entitled to consider pure air as the principle of acidity, since
he could not prove that this air was present in muriatic, fluoric and
boracic acids.®’

La Métherie was also able to cite the evidence of Lavoisier’s associates that
prussic acid and hydrogen sulphide behaved as acids yet contained no oxygen.
In the last year of his life he was able even to quote from articles on hydracids
by Gay-Lussac in the Annales de chimie and the Annales de chimie et de phy-
sz’que.7o Indeed by this time he was drawing very heavily on the Annales to
review the latest developments in chemistry.He said that Lavoisier had not
disproved the existence of phlogiston. On the contrary, although he had ban-
ished the word, his calorique was essentially the same thing.”' In his final
fling, the preliminary discourse he wrote in the year of his death, La Métherie
claimed to have won support for the view that there was an inflammable
principle, which might be described variously as phlogiston, inflammable air
or caloric, which is present in combustible bodies and in pure air.”

A very interesting relationship developed between Humphry Davy and La
Métherie. Although belonging respectively to two nations at war during nearly
all the period in question, they had two things in common. They began with a
hostility to Lavoisier. Davy’s first published paper had been a challenge to
Lavoisier’s oxygen theory.73 Although Davy later regretted that his early
speculations had passed into the public domain, he continued to flirt with the
phlogiston theory,74 much to La Métherie’s satisfaction. The second impor-
tant thing that the two men shared was their intellectual and social distance
from the Parisian scientific establishment. For the Englishman, this was to be
expected, although in 1813 the First Class formally recognised Davy’s contri-
butions to chemistry by electing him as a corresponding member. For several
years Davy had been working in active competition with two younger mem-

J. de phys., 66(1808), 112.

™ Ibid., 119-20.

E.g., ‘De 1'état actuel de la chimie’, J. de phys., 83 (1816), 117-34 (p.119).

J. de phys., 84 (1817), 69. This would seem to be a desperate compromise between the
usual form of the two theories.

n Davy had argued that oxygen gas was composed of light and oxygen, ‘An essay on heat,
light and the combination of light’, The collected works of Sir Humphry Davy, 1839-40, vol.2,
pp.5-86.

™ E.g. Works, vol.5, pp.89, 132, 203. See also Robert Siegfried, “The phlogistic con-
jectures of Humphry Davy’, Chymia, 9 (1964), 117-124.
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bers of the scientific establishment, Gay-L.ussac and Thenard.” The most
brilliant work over these years was probably the isolation by Davy of sodium
and potassium from the corresponding alkalis, using the new method of elec-
trolysis. La Métherie was pleased to publicise this work, not only for its un-
doubted importance, but because it illustrated that the oxides (hydroxides) of
metals were alkalis, thus throwing further possible discredit on Lavoisier's
oxygen theory of acidity.

La Métherie was happy to accept Davy’s flattery when the latter sent him a
memoir in 1810 for publication in the Journal and said ‘I trust to your love of
truth and justice’.76 Henceforth L.a Métherie used this as a motto in his po-
lemic. The story even went around that Gay-Lussac and Thenard had refused
publication of this paper for the Annales de chimie ‘which they edited’.”” The
trouble is that this rumour has been widely believed and uncritically repeated
by modern scholars.”® It seems to have arisen as a piece of anti-Napoleonic
propaganda from Gerrit Moll, when he wrote to defend British science. In fact
the relevant memoirs were published in the Annales, although, when John
Davy prepared an edition of the collected works of his brother, he did not
consider them original enough to include. Often Davy’s memoirs reached
Paris via the Bibliothéque britannique and both the Journal de physique and
the Annales de chimie would reproduce the work of the Swiss translator.
Exceptionally La Métherie himself translated Davy’s English text, while the
Annales used its own independent translator.”

La Métherie considered Davy a valuable ally in his battle with the French
establishment. Not only did he publish translations of Davy’s memoirs, often
unabridged, but he would summarise them in the ‘Preliminary discourse’ of
the following year. In the words of a Davy scholar:

These retrospective essays guaranteed that Davy’s findings were re-
viewed and re-reviewed sometimes for three or four consecutive
years.80

B M. Crosland, ‘Collaboration and rivalry’, Chapter 4 of Gay-Lussac, Scientist and Bour-

geois, 1978.

7S J. de phys., 71 (1810) 43-44n.

7 June Z. Fullmer, Sir Humphry Davy's Published Works, Cambridge, Mass. 1969, p.60.
Mrs. Fullmer did not understand the junior position of Gay-Lussac and Thenard on the edi-
torial board of the Annales.

i Joseph Agassi makes much of this supposed incident and suggests a comparison with
Stalinist Russia (Faraday as a Natural Philosopher, Chicago, 1971, pp.24-5). See also
Fullmer, loc.cit. A full discussion is given in M. Crosland, ‘Humphry Davy - an alleged case
of suppressed publication’, B.J.H.S., 6 (1973), 304-10.

Fullmer, op.cit., p.61 refers to Davy’s paper on oxymuriatic acid which was translated
for the Annales by Anatole Riffault.
Fullmer, op.cit., p.3
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It was a feature of La Métherie’s editorship that anything worth saying was
worth repeating many times. This might have been a useful strategy if the
readership of the Journal de physique had been continually changing but,
since many of its readers were regular subscribers, they must have tired of the
constant tirades against the new chemistry and the claims of the editor for
priority in several new ideas. Most of all, La Métherie presented himself as
an incorruptible friend of truth and a genius, whose talents had not been
appreciated by those who held the senior positions in French science.

8. The Journal de physique and the scientific fringe.

As previously mentioned, La Métherie felt a particular duty to defend the
work of Romé de I'Isle (1736-90). Romé had begun life as a soldier but at the
age of 28 had met the young chemist and mineralogist B. G. Sage and had
followed his course on chemistry.81 In his general views Romé followed
Sage and never abandoned the phlogiston theory. It is, however, for his work
on mineralogy and crystallography that he is best known. Under the patronage
of Sage he catalogued several mineral collections. He became involved in a
dispute with Buffon, which did not help his career. The crystallographer Haily
was associated with the Buffon camp and tended to ignore Romé’s work,
which La Métherie regarded as a grave injustice. Claims on behalf of Romé
continued to be made in the Journal de physique in the 1800s long after his
death.

Another mineralogist who enters our story, since he published extensively
in the Journal de physique, was Romé’s teacher, Balthazar-Georges Sage
(1740-1824), although he was never more than a minor scientific figure.82
Originally a pharmacist, Sage had powerful connections at court, which re-
sulted in his entry to the Paris Academy. Here he was sometimes an embar-
rassment to his colleagues, for example in his claim to have obtained substan-
tial amounts of gold from ashes. Sage's sole claim to fame was as professor of
mineralogy first at the Mint (1778), then at the newly-established Ecole des
Mines in Paris in 1783; he later served as director of the school. The school
was closed during the Terror and, when it was re-established, Sage was ig-
nored but would not accept his exclusion. As late as 1813 he was publicly
asking why he had been rejected by the new Ecole des Mines. His complaints
were quoted in a review by La Métherie, who supported him.*

81

o R. Hooykaas, art. Romé de 1'Isle, D.S.B., Vol.11, pp.520-4.

Henry Guerlac, art. B. G. Sage, D.S.B., Vol.12, pp.63-69. He quotes Birembaut, who
described Sage as ‘un faux savant’.
B J. de phys., 76 (1813), 318.
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Largely excluded from the Mémoires of the Academy, Sage was a regular
contributor to the Journal.®* In 1789 there were no fewer than 16 contribu-
tions from his pen, nearly all on mineralogy but he also emerged as a critic of
the new chemistry and the new nomenclature.**  He summed up these criti-
cisms in his book of 1810 Exposé des effets de la contagion nomenclative et
réfutations des paradoxes qui dénaturent la physique. Even later he criticised
not only ‘la secte lavoisienne’ but even the basic work of Joseph Black on
‘fixed air’ (carbon dioxide).g(’ It was perhaps purely out of pity that the First
Class of the Institute elected him as a member in 1801.57 He lived on to the
age of 85, an embittered old man with little talent, cherishing the science and
the privileges of an earlier age. In December 1802, during the Peace of
Amiens, the Anglo-Irish novelist Maria Edgeworth attended one of Sage's
public lectures at the Mint and reported as follows:

We heard a lecture from M. Lesage, the master of the Mint (sic),
upon chemistry in which he endeavoured to prove the old doctrine of
phlogiston and smiled with inconceivable self-complacency when he
thought he had settled the minds of his audience on that important
subject.88

A man of greater talent but lesser preferment was the mineralogist Antoine
Monnet (1734—1817).89 Some of his early field work in geology produced a
conflict with Lavoisier.® He contributed several articles to the Mémoires of
the Turin Academy, of which he was a member, and a few to La Métherie's
journal in 1787 and 1788 but one biographer remarks that ‘after 1790 his
persistent and violent adherence to the phlogiston theory and his personal ec-
centricities isolated him increasingly from the [main] scientific community’.91
He felt that he should have been elected to the Paris Academy and in his later
embittered years he published a book entitled: Démonstration de la fausseté
des principes des nouveaux chimistes (1798), in which, among other things,
he was particularly critical of claims that had been made about the discovery
of new acids.

3 La Métherie gave him every encouragement, e€.g. ‘M. Sage nous a donné plusieurs belles

analyses’, Obs., 36 (1790), 30.

% E.g. ‘Sur la nouvelle nomenclature chimique’, Obs., 33 (1788), 478. See also Obs., 34
(1789), 66, 138.

8 Sage, Mémoires historiques et physiques, 1817, pp.50-1, quoted by Guerlac, loc.cit.

8 Sage always described himself as ‘fondateur et directeur de la premiere Ecole des
Mines’.

% . Colvin (ed.), Maria Edgeworth in France, 1979, pp.46-7.

¥ Rhoda Rappaport, art. Monnet, D.S.B., Vol.9, pp.478-9.

% R, Rappaport, ‘The early disputes between Lavoisier and Monnet, 1771-81°, B.J.H.S., 4
(1968-90), 233-44.

Rappaport, D.S.B., Vol.9, p.478.
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La Métherie was always happy to publish criticisms of the new nomencla-
ture and he gave space to Marivetz in 1788% , as well as to the Spanish chem-
ist d’Arequa.93 We also find in the Journal criticisms of the new chemistry
by the pharmacist Opoix,94 who, a quarter of a century later, was still writing
memoirs based on the phlogiston theory.95 A sustained attack on the oxygen
theory was contained in three letters from the pen of the dilettante natural
philosopher and traveller Jean-André De Luc (1727-1817), writing from Lon-
don.”® Many memoirs supporting the phlogiston theory were published, for
example, by Priestley up to 1792” and by Wiegleb.98 Considerable space
was given to Lamarck, best known for his contributions to the biological sci-
ences but also a declared enemy of the new chemistry and someone who was
considered something of an eccentric by his professional colleagues. The
Journal carried a memoir by him criticising fire as an instrument of chemical
analysis99 as well as articles on meteorology.100 In 1802 the Journal pub-
lished Italian criticisms of Lavoisier'”’ and in 1808 favourable treatment was
given to a book (Examen nouveau de la chimie moderne) by Sigorgne, who
felt that Priestley’s work had been unjustly neglected.'”? La Métherie’s sup-
port for the underdog is shown again in a review of the recent history of soda
manufacture, in which he claimed, not without some justification, that Le-
blanc had not received proper acknowledgement.103

An example of how the Journal came increasingly to represent the work of
‘outsiders’ is the publication in 1808 of an open letter to the president and
members of the First Class of the Institute from the apothecary Frangois
Curaudau protesting about a report on a memoir, in which he claimed to have
decomposed the element sulphur.“)4 Curaudau had for several years been
presenting third-rate work to the First Class, which had dutifully appointed
commissions to examine what he had done. The commissions had always
treated him politely and even given encouragement but their guidance was
never sufficient to transform Curaudau into a good chemist. The Journal was,
however, willing to give him space and indeed La Métherie may have looked

2 Obs., 32 (1788), 61.
% Obs., 33 (1788), 262.
% Obs., 34 (1789), 76.
M. Crosland, Science under Control, Cambridge, 1992, p.337.
% Obs., 38 (1791), 460; 39 (1791), 11, 117.
E.g., Obs., 39 (1791), 329 ; 40 (1792), 91.
Obs., 41 (1792), 81, 245.
% J. de phys., 48 (1799), 345-61.
' de phys., 52 (1801), 296-316; 56 (1802), 114-138.
U J. de phys., 55 (1802), 317.
921, de phys., 66 (1808), 182.
'3 7. de phys., 71 (1810), 74-6.
"% J. de phys., 67 (1808), 226-8. Davy had speculated that inflammable elements like sul-
phur might contain hydrogen.
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more kindly on a contributor, who had crossed swords with the official body
of science. We, therefore, find further research by Curaudau in the Journal
on boric acid'® and on the decomposition of potash.106 In 1810 the Journal
gave a sympathetic review to the Systéme universel, a book by the speculative
philosopher and member of the scientific fringe, Hyacynthe Azais.'” Tt was
significantly the Journal and not the Annales which in 1812 published Oer-
sted's speculations that light, heat, electricity, etc. could all be reduced to two
forces.'® Of course, at this time Oersted was an unknown Naturphilosoph;
his historic experiment on the connection between electricity and magnetism
came later.

The picture of the Journal as the haven of the unorthodox is confirmed by
the history of the memoirs on the specific heats of gases, submitted for the
prize competition of the First Class of the Institute for 1812. Two memoirs
were submitted, both of a very high standard, one by associates of the Arcueil
circle, Delaroche and Bérard and the other by Clément and Desormes. The
prize was awarded to the former pair and their memoir was published in the
Annales de chimie."® Tt is not surprising that the second pair did not win the
prize, as the authors had used several concepts alien to the caloric theory as it
was understood and widely accepted in France at that time.'""® Nor was it
wise for them to contradict the ideas of Gay-Lussac, who was one of the
judges. The memoir by Clément and Desormes may never have been pub-
lished at all if they had not interpreted a paper published by Gay-Lussac in
1818 in the Annales de chimie et de physique as an attack on them.'"" It is
significant that they chose the Journal de physique as the medium for reply.
Here they published both the unsuccessful memoir for the 1812 prize compe-
tition and then a detailed reply to Gay-Lussac’s latest paper.112 All this time
Nicolas Clément (1778?-1841) had lived very much on the fringe of science in
Paris.'”  As early as 1802 he had published a paper on carbon disulphide,“4
which Berthollet had interpreted as an attack on himself and, quite out of

15 J. de phys., 68 (1809), 256-60.

196 de phys., 75 (1812), 238 (a report of Curaudau's work by La Métherie).

7. de phys., 70 (1810), 434-5.

'8 J. de phys., 76 (1813), 233-7.

' Delaroche and Bérard, ‘Mémoire sur la détermination de la chaleur spécifique des
différens gaz’, A.c., 85 (1813), 72-110, 113-82.

"0 Robert Fox, The Caloric Theory of Gases from Lavoisier to Regnault, Oxford, 1971,
pp.137-8; see also p.151.

i Gay-Lussac, ‘Sur le froid produit par la dilatation des gaz’, A.c.p., 9 (1818), 303-10.

2 Desormes and Clément, ‘Détermination expérimentale du zero absolu de la chaleur et du
calorique spécifique des gaz’. J. de phys., 89 (1819) 321-46.

' In 1819, however, he finally obtained a chair at the Conservatoire des arts et métiers.

e ‘Expériences sur le charbon’, 4.c., 42 (1802), 121-52 (see pp.141-4 for comment on
Berthollet). This work was singled out by Berthollet's son for special criticism: A. B.
Berthollet, Mémoires de physique et de chimie de la Société d'Arcueil, 1 (1807), 304-32.
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character, it seems that he never forgave Clément.""> It is interesting that it
was ‘outsiders’ like Clément who gave the warmest welcome to Humphry
Davy when he visited Paris in 1813.

Another person, now famous, but then on the margins of science in more
senses than one, was a natural philosopher from Turin, Amedeo Avogadro
(1776-1856). A graduate in law, it was only in 1800 that he began to study
science. With the benefit of hindsight we can say that it was a triumph for La
Métherie to have published Avogadro’s famous molecular hypothesis in his
Journal,”™® but the basic question is why Avogadro should have sent it there
rather than to the Annales. Part of the answer' "’ is implied in the beginning of
Avogadro’s memoir, where he presented his work as a development from
Gay-Lussac’s recent memoir on the combining volumes of gases published in
the ‘Mémoires’ of the Society of Arcueil. This was a private society which
only published the work of its own members, so Avogadro could not send it
there. He could have sent it to the Annales’® but even Gay-Lussac, who was
now on the editorial board, had not published his famous memoir there. The
long-established Journal de physique was known in Italy and, moreover, the
very title suggested that it was as much concerned with la physique as with
chemistry. Avogadro, wishing to communicate with a French audience,
therefore, probably felt that this was the most appropriate journal. Hence be-
cause of Gay-Lussac’s dual loyalties around 1809 the Annales lost not one but
two great classical memoirs in the history of chemistry.

In the case of Avogadro we may see how La Métherie’s low standards of
acceptance for his journal, and the welcome extended to foreign contributions,
paid off. It could be argued that a journal containing much low-grade science
is not too high a price to pay if it can catch the occasional contribution of
genius. A formal refereeing system might have led to the rejection of work
which was too original. But the main difference between the Journal and the
Annales was that the former was from the very beginning always wider in its
coverage of science. We have emphasised what was relevant to chemistry, but
there was also much included under the heading of ‘natural history’ and the
almost equally miscellaneous ‘physique’. As far as chemistry is concerned, it
would be an exaggeration to claim that all opponents of the new chemistry
flocked to the Journal but, led by its editor, it certainly served as one major

"> Jacques Payen, art. Clément, D.S.B., Vol.3, pp.315-17.

"8 ‘Essai d'une maniére de déterminer les masses relatives des molécules élémentaires des
corps, et les proportions selon lesquelles elles entrent dans ces combinaisons’, J. de phys., 73
(1811), 58-76.

7 Avogadro had already published several papers in the Journal and it might be argued that
it was natural for him to continue.

"8 It is interesting to reflect that if Avogadro had sent his memoir to the Annales and it had
been accepted, it would probably have been split into two parts because of its length.
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focus of opposition. One notices more generally La Métherie’s code of op-
position to the scientific establishment. Yet the Journal also carried much or-
thodox science and, in the case of Laplace, it went out of its way to review all
his principal publications, thus providing a useful service to readers. If a
reader was not too irritated by La Métherie’s constant attacks on the new
chemistry and particularly by their repetitious nature, as well as the editor's
claims for personal recognition, he might have found the general coverage of
non-mathematical science of some considerable value. It did well, for exam-
ple, in geology. It is only when one takes a purely chemical perspective that
the Journal emerges as generally inferior. But even then it drew on a wide
range of published material and it might be claimed that, for example, in its
coverage of Davy's work it was actually superior to the Annales. Thus it
would be a mistake to write off the Journal. Nor was the Annales entirely free
from fault, as we shall see.



CHAPTER SIX
THE RANGE AND CONTENTS OF THE ANNALES

Next to the establishment of institutions having ..... the promotion of
science in general, for their express object ..... nothing has exercised
so powerful an influence on the progress of modern science as the
publication of scientific journals, ..... The quick and universal circu-
lation of these, places observers in all countries on the same level of
perfect intimacy with each other’s objects and methods, and serves to
direct the course of general observation, as well as to hold out in the
most conspicuous manner models for emulative imitation.

(Sir John Herschel, ‘Of the causes of the actual rapid advance of the
physical sciences’, Preliminary Discourse on the Study of Natural
Philosophy, London, 1830, pp.351-2.)

There is no doubt that posterity will not look with indifference on this
precious collection, in which the founders of the science have placed
the materials, which have been used to raise the imposing edifice of
modern chemistry. They will take pleasure in following the relation-
ship of the work and discoveries, which have finally led to a period
which will be for ever famous in the history of the eighteenth cen-
tury.
(Table générale, tomes 31-60, 1807, p.ii.)

1. The wide range of subject matter

It would be only too easy and completely understandable if readers of the pre-
sent day were to characterise the Annales de chimie as purely a journal of
chemistry. It obviously had a chemical focus, but its terms of reference ex-
tended well beyond the subject matter of any one science. It focussed on
chemistry because this was the latest exemplar of a successful experimental
science. In some ways the Annales may be seen as a journal of physical sci-
ence but, although this represents one aspect of Lavoisier's perspective, it
omits entirely the medical and pharmaceutical dimension, which at various
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times was quite prominent. Therefore, it is helpful to see the Annales more as
a journal of science than as a narrow specialist chemical journal, such as
might be thought appropriate around the year 2000. A first tentative
hypothesis might be that it was more like a journal of general science, but
with a strong bias towards chemistry.

Certainly during the first few years the Annales represented a rather wider
interest than chemistry, and we wonder whether the wider terms of reference
of the rival journal, La Métherie’s Journal de physique, might not have had
some influence. Thus volume 2 of the Annales began with a summary of
Coulomb’s research on electros[atics,1 which one thinks of as a part of the
emerging science of ‘physics’. Again volume 3 began with a long and impor-
tant memoir by Hally on crystal structure’ and volume 5 began with a long
memoir by Monge on meteorology.3 Some memoirs clearly reflected the per-
sonal interests of Lavoisier. These included one memoir of nearly a hundred
pages by Lavoisier’s collaborator, Séguin on caloric,® another by Lavoisier’s
protégé, Adet on respiration’ and a further philosophical memoir by Séguin,
which discussed the sensations, particularly those of hot and cold.® This
would have been of special interest to the idéologues.

One subject with a chemical basis, but of interest to a wide range of read-
ers outside chemistry, was the analysis of mineral waters. The eighteenth
century had witnessed the growth of a fashion for taking mineral waters as
remedies for a whole variety of medical complaints. Fortunately the develop-
ment of chemistry in the same period put it in a position to provide useful
analyses of the waters, thus contributing a scientific basis for a rationale of the
supposed therapeutic value of the different waters. The Annales regularly
published these analyses and from 1809 onwards almost every volume con-
tained at least one memoir on mineral waters. Although naturally the majority
of waters analysed were French, the Annales was happy not only to publish
Black’s analysis of mineral waters of Iceland” but also Pearson’s analysis of
the famous waters of Bath® and Westrumb’s analysis of German sulphurous
mineral waters.’

Another subject involving chemical analysis, but with implications outside
chemistry, was the study of meteorites. The view of many eighteenth-century
men of science, including Lavoisier, of reports of stones falling from the

A.c., 2(1789), 1-22.

A.c., 3(1789), 1-28.

A.c., 5(1790), 1-71.

A.c., 3(1789), 148-242.

A.c., 8 (1791), 211.

A.c., 8 (1791), 183-210.

A.c., 16 (1793), 46-63; 17 (1793), 113-4.
A.c., 10 (1791), 190-3.

A.c., 62 (1807), 182-192.
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heavens had been that this was no more than superstition.10 Within a decade
of Lavoisier’s death, however, there was good scientific evidence of the
physical reality of this phenomenon. The turning point in France came with
the decision of the First Class of the National Institute in 1803 to send one of
its younger members, J. B. Biot to the Orne department to examine the evi-
dence of a shower of stones that had landed there and to question eye-wit-
nesses. Biot’s report was thought sufficiently important to be printed and
distributed to all the members of the First Class. It was also published in the
Annales.""  There were several other papers published in the Annales in 1803
(and later) on meteorites, often giving chemical analyses. The most interesting
question, of course, was whether these ‘stones’ came from other parts of the
solar system and whether their chemical composition was similar to that of
terrestrial bodies.

Very many people were interested in ascents in balloons, and Gay-Lussac
gave a full report of the ascent he made in September 1804, in which he
reached a record height, collected samples of air and made magnetic, tempera-
ture and hygroscopic measurements.'> There was also a report of a balloon
ascent by Robertson and Sacharoff, which lasted throughout the night and in-
cluded tests of respiration and pulse rates. Monge's very long memoir on
meteorology14 gave rise to controversy in an article by J. A. de Luc.”

Most general of all were several articles on the natural features or crops of
a number of distant places, which it would have been impossible for readers
to visit in time of war. There was an article on cochineal in France’s Ameri-
can colonies,16 on sugar cane in San Domingo,17 on Senegal,18 and on the
botanical results of an earlier African expedition.19

Of more domestic interest were a number of articles on fire-fighting, dis-
cussing, for example, whether salt water was more effective than fresh water
in extinguishing fires.” Ina paper on the dangerous gases associated with
cesspits the desirability was pointed out of the government taking responsibil-

' <Rapport sur une pierre qu'on prétend étre tombée du ciel pendant un orage’. Lavoisier,
Oeuvres, vol.4, pp.40-45. The commission concluded that the stone could not have come from
the sky and referred to such reports as ‘fabuleux’.

"' ‘Relation d'un voyage fait dans le départment de 1'Orne pour constater la réalité d'un
météore observé a 1'Aigle le 6 floréal an 11°, A.c.,47 (1803), 320-33. In England Howard had
carried out a chemical analysis of such stones in 1802 - Phil.Trans., 1802, 168-212.

2 A.c., 52(1805), 75-95.

" A.c., 52 (1805), 121-43,

“ d.c., 5 (1790), 1-71.

¥ A.c., 8 (1791), 73-103.

' A.c., 5(1790), 107-37.

7 A.c., 6 (1790), 51-64.

¥ Ac., 18 (1793), 241-310.

" A.c., 53 (1805), 91-107, 328-41.

® E.g., A.c., 51 (1804), 27-36; 54 (1805), 138-45.
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ity for a general sewage system.21 Chaptal was the author of articles both on
cheese and wine.

One scientific subject of very general potential interest was the new metric
system, and the editors of the Annales saw it as their duty to promulgate the
system and emphasise its virtues. The first article, published in 1793,% sim-
ply explained the choice of units of measurement, but the closing down of the
Annales prevented any further discussion until 1797. It is significant that one
of the first volumes to appear after the closure should have given prominence
to articles on the metric system. The editors announced their policy of publi-
cising the new measures™ and then reproduced an article by Prieur, which
emphasised the care that had gone into all the procedures. There were further
articles in volume 20 on the verification of standards and the fixing of units.
There was even an extract from a political speech on the obstacles encoun-
tered in trying to establish the new system in the minds of a general public,
which was largely indifferent, preferring to continue using the old measures.
The editors could be seen in a way as government agents, doing their best to
foster the new system by emphasising its merits and encouraging its use.

The remainder of volumes 19 and 20 were devoted to government reports,
which had been prepared by men of science (including members of the edito-
rial board) and first published during the years of crisis since 1793. Although
again the editors might appear as government agents, an alternative explana-
tion of what they were doing is that they were illustrating the important part
played by men of science, including a disproportionately high number of
chemists, in work of national defence in the years of crisis.

Throughout the first series of the Annales there were a number of medical
articles. Although these would be of special interest to the substantial number
of medical practitioners among readers of the journal, they may also be con-
sidered as examples of chemistry in a wider context. Medicine is, after all, a
subject of potential interest to the general public, provided it is not dealt with
in a very technical way. Also the late eighteenth century was a period when
public expectations from medicine had risen appreciably. The Enlightenment
had encouraged the view that diseases could be cured and that science might
have a major part to play.

In the early volumes there were a number of articles on the uses of gases in
medicine, particularly for lung complaints such as phthisis, later known as
pulmonary tuberculosis. Fourcroy was very interested in applying chemistry
to medicine and he contributed an article on the medical uses of oxygen.25

2 A.e., 5(1790), 86-121.
2 Ac., 4(1790), 31-62.
B A.c., 16 (1793), 235-50.
* A.c., 20 (1797), 189-90.
B A.c., 4(1790), 83-94.
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Chaptal and Parmentier too contributed ideas on the use of gases in medicine.
Nor did the Annales neglect to give publicity to the work of Thomas Bed-
does,”® who had established his Pneumatic Institution near Bristol specifically
to treat patients with different gases.

As examples of later articles of medical interest, we may take a random
sampling of the contents of the Annales by looking at the Index under the let-
ter D, where we find in the period 1807-13: Decandolle on the medicinal
properties of plants,27 Delorme on a contagious disease in prisons,28 a report
to the Paris Faculty of Medicine on the use of zinc in kitchen utensils,29 an
article by Dumas on chronic illness,”® an article on respiration’’ and a report
by Dupuytren on gold preparations used in medicine.” But, in case this
looks like the contents of a specialised medical journal, we should perhaps
point out that these articles are to be found among many papers on chemistry,
including industrial chemistry, vegetable chemistry and the research of Hum-
phry Davy.

2. Chemistry as a basic science.

Having surveyed some of the wide range of subject matter of articles, we
might conclude, according to our first hypothesis, that this reveals the Annales
as a journal of general science. Certainly there are articles that would interest
readers beyond the chemists. But there is an alternative hypothesis to explain
the wide range of subjects, an alternative that becomes more plausible when
one recalls that, however divergent, nearly all the general articles after the
first few years were related to chemistry in some way or <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>