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The early years of Science: A Weekly 
Journal of Scientific Progress are ob- 
scure today (1). Historical accounts typi- 
cally ignore the first 3 years of pub- 
lication and gloss over the rather difficult 
period before the affiliation of the journal 
with the American Association for the 
Advancement of Science. Yet it was in 
the first decade that Science established 
areas of coverage and an audience that 
remains surprisingly similar after 100 
years. 

The First Eighteen Months 

The first issue of Science was pub- 
lished on 3 July 1880 as a result of collab- 
oration between a little-known New 
York journalist, John Michels, and in- 
ventor Thomas A. Edison. Personal mo- 
tives played a critical role in this collabo- 
ration. Michels' career, before he con- 
tacted Edison in early 1880, included 
service as a private secretary to the Brit- 
ish consul general and work as a free- 
lance reporter in England and the United 
States (2). He was about 40 years old and 
was seeking more stable employment. 
An amateur in microscopy and ajournal- 
ist, he had reported on scientific meet- 
ings and events for the New York Times 
and had published in Popular Science 
Monthly and Scientific American. He 
was undoubtedly aware of contemporary 
discussions about a news journal when 
he sent Edison a prospectus for a weekly 
publication "comprehensive in its char- 
acter and issued on a sound financial 
basis" (3). 

Thomas A. Edison's motives appear 
similarly tied to personal ambition. Dur- 
ing this period the inventor rather direct- 
ly-and not altogether successfully- 
was trying to establish his image as a 
"scientific man" (4). He had joined the 
Draper astronomical expedition to Coun- 
cil Bluffs in 1878 to observe the eclipse 
and had at that time met J. Norman 
Lockyer, the editor of Nature. He also 
had attended meetings of the AAAS at 
St. Louis in 1878 and at Saratoga Springs 
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in 1879 (5). Contacts made through these 
meetings were a backdrop, however. 
Edison in 1880 was at a high point in his 
career, working on the electric lamp and 
developing means to commercialize its 
use. He was anxious to publicize his 
ideas on electricity. The newspapers 
obliged and Scientific American, with its 
emphasis on invention and patents, regu- 
larly published details of his discoveries 
(6). Still, a journal under his influence 
would have certain advantages. It was 
not entirely fortuitous that, while his 
name was nowhere in evidence in the 
front matter, the first issue of Science de- 
voted two and a half pages to electrical 
research and contained specific refer- 
ences to work being done at Edison labo- 
ratories (7); later issues continued this 
pattern. Perhaps equally significant, Edi- 
son had money to invest and Michels 
held out the probability of a paying en- 

mulation of the journal was the apparent 
success of Nature, which had been 
founded in London in 1869 and had at- 
tracted leading scientists into its "stable 
of writers" (10). In the years between 
the founding of Nature and Science there 
had been several short-lived efforts in 
the United States to create publications 
that would cover scientific research re- 
sults as well as information on institu- 
tions and organizations, such as Science 
News (see box, page 34) (11). Keeping 
themselves informed across disciplinary 
boundaries and abreast of rapid institu- 
tional development was becoming very 
important to scientists at that time. 
Among the journals already publishing 
were Benjamin Silliman's American 
Journal of Science (established in 1818), 
which carried news of scientific so- 
cieties; Scientific American (1845), 
which stressed primarily technological 
news and invention (about 20 percent of 
its content); and newer journals, such as 
the American Naturalist (1867) and Ed- 
ward Youman's Popular Science Month- 
ly (1872), which carried a high proportion 
of national and institutional information. 
But these were not enough. 

By the 1870's many American scien- 
tists judged the news coverage in the old- 
er science journals and in the public 
press to be piecemeal and insufficient. 
As scientific activity increased, they 
sought more regular access to news of 
the scientific bureaucracy in Washington 

Summary. The first issue of Science was published on 3 July 1880 as a result of 
collaboration between journalist John Michels and inventor Thomas A. Edison. Al- 
though Edison withdrew his support after 18 months, Michels published three more 
issues and continued to seek support elsewhere. Earlier, Alexander Graham Bell ex- 
pressed interest in the journal, but did not complete negotiations with Michels until 
after publication of Science had ceased in 1882. In February 1883 the first issue of 
another series of Science appeared, this time supported by Bell and his father-in-law, 
Gardiner G. Hubbard. Publication then continued, under the editorship of Samuel H. 
Scudder and, subsequently, N. D. C. Hodges, until 1894, when, after an interval of 
several months, Science became the property of James McKeen Cattell. 

terprise: "When I see the unethical 
sheets with limited subjects and no edito- 
rial capacity paying, I can have no doubt 
of the commercial success of what I pro- 
pose" (8). So, after a few months of ne- 
gotiation, Edison agreed to back the 
journal financially while Michels served 
as editor, writer, and subscription agen- 
cy at a fixed salary of $30 per week 
(9). 

Michels' argument that there was a 
need for Science reflected not only pre- 
vious efforts here and abroad but also 
discussions among scientists at various 
scientific meetings in the 1870's and 
1880's. A significant influence in the for- 

(including the U.S. Geological Survey 
and the Department of Agriculture), of 
universities such as Johns Hopkins and 
Harvard, which were initiating advanced 
degree programs and building research 
facilities, and of the research results 
being presented in journals dealing with 
astronomy, microscopy, entomology, 
and other fields (12). Thus the incentives 
to start a new journal, in addition to 
being related to the private purposes of 
the sponsors, were a perceived need for 
more thorough news coverage within the 

The author is acting chairperson of the Depart- 
ment of History, Syracuse University, Syracuse, 
New York 13210. 

0036-8075/80/0704-0033$02.00/0 Copyright ? 1980 AAAS 33 



scientific community and concern about 
the adequacy of public news coverage of 
science. 

Edison and Michels were also con- 
scious of a growing public interest in sci- 
ence. For years, broad-based journals of 
culture such as the North American Re- 
view (1815) included reviews of scientific 
books and articles, a tradition that con- 
tinued in the last half of the century in 
such magazines as Harpers' Monthly 
Magazine (1850) and Frank Leslie's 
Popular Monthly (1876) (13). Audiences 
at the expanding natural history muse- 
ums in Boston, New York, Chicago, and 
Washington, D.C., provided visible 
signs of this public interest, as had the 
Centennial Exhibition in Philadelphia 
(1876) with its features in technology and 
science. Newspapers regularly present- 
ed scientific news provided by journal- 

ists as well a$ by such leading scientists 
as Spencer S. Baird of the Smithsonian 
Institution. He served as a network cen- 
ter for the collection of news during this 
period and supplemented his salary and 
the salaries of his informants by distrib- 
uting summaries of scientific activity to 
general periodicals (14). Although White- 
law Reid, editor of the New York Trib- 
une, cut back that newspaper's cov- 
erage of science in the late 1870's (15), 
the momentum toward specialized peri- 
odicals appeared on the increase. Mich- 
els stressed public interest as a justifica- 
tion for the new journal, and expected 
that a combination of scientists and ama- 
teurs as subscribers would attract adver- 
tisements from companies specializing in 
specimens, books, or equipment. 

Many of Science's predecessors had 
encountered serious difficulties that 

Predecessors of Science 
Science was neither the first nor the only response to the apparent need 

for ajournal for the dissemination of scientific news in the last quarter of the 
19th century. Many of the earlier periodicals, however, such as the short- 
lived Science News (not connected with the present journal of this name), 
encountered serious difficulties that might have warned of the risks involved 
in a journal dependent on individual subscriptions and advertising. 

In the 1860's a group of Louis Agassiz's best students-including Fred- 
eric W. Putnam, Alpheus Hyatt, Alpheus S. Packard, and Edward S. 
Morse-"seceded" from Cambridge and established a scientific center in 
Salem, Massachusetts. There they organized a local society, a museum, a 
research center, and a journal, the American Naturalist. The publication, 
avowedly a "missionary effort" to encourage natural history, was suffi- 
ciently successful that its publisher, S. E. Cassino, operated a scientific 
book exchange for a national list of subscribers (represented in his irregular- 
ly published Naturalist Directory). Inn 1878 he agreed to launch a periodical, 
appropriately entitled Science News. With an established publisher and two 
editors with experience in science journalism, the effort seemed promising: 
Ernest Ingersoll was known for numerous popular books and articles on 
science and William C. Wyckoff had covered science meetings for the New 
York Tribune. Leading scientists indicated that the semimonthly would 
more generally advance the interests of science: "It is intended to be useful 
and attractive alike to those who are engaged in various branches of re- 
search and to that wider public which follows with avidity the record of 
modern discovery." The news presented was primarily that submitted by 
scientific organizations and individuals presenting papers at national meet- 
ings. Other content was unsigned and often derivative. Subscriptions never 
covered costs and personality conflicts on the editorial staff proved dis- 
ruptive. On 15 October 1879 the last issue appeared and the journal ceased 
publication without public explanation. 

Similar magazines stressing news (with approximate dates) included: Sci- 
ence Record (1872 to 1877, edited by the publishers of Scientific American); 
Scientific Monthly (1875 to 1876); Science Record (1884 to 1885, a revitaliza- 
tion of Science News); Science Observer (1877 to 1888); Science Review 
(1885 to 1886); and Science and Education (1886 to 1887). The perception 
that a journal attractive to scientific researchers as well as a public con- 
cerned about the implications of science could be successfully established 
was clearly widespread. The difficulties in undertaking such a project were 
apparently less understood. 
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might have served as a warning to Mich- 
els and Edison. Nevertheless, the collab- 
oration between the editor and inventor 
began in 1880 without much apparent 
discussion of the past. Both men were 
naive about the real costs of establishing 
a magazine not subsidized by society 
membership and about the problems in 
establishing a regular group of contrib- 
utors and subscribers. Edison rejected 
Michels' request for a capital investment 
and the proposal of multiple ownership 
through a stock company. He main- 
tained tight fiscal control, leasing space 
in Manhattan for a time in the Tribune 
Building and paying Michels' salary and 
office expenses on a weekly basis when 
these (typically) overran income from 
subscriptions and advertising. Once the 
format of Science was established, Mich- 
els found limited opportunity to experi- 
ment with the size and content. He had 
almost no allocation for staff and com- 
pleted much of the office work himself, 
while simultaneously soliciting news. 
Michels knew that promptness and at- 
tention to detail were important to his 
best contributors and noted with evident 
pride that Popular Science Monthly pub- 
lished Alexander Graham Bell's paper 
"The photophone" 3 weeks after Sci- 
ence and without drawings. He also ob- 
served that the American Journal of Sci- 
ence had similarly been late with Alexan- 
der Agassiz's AAAS address (16). 

Michels intended to organize a well- 
recognized corps of associate editors, 
such as William Pickering, John Draper, 
and James Hall, in order to establish the 
reputation of the journal and to avoid 
any suggestion of "advocacy" of a single 
point of view (17). Nonetheless, given 
time and financial constraints, much of 
the content was derivative. A com- 
parison with Nature in the same period 
reveals that the two journals had similar 
aspirations; but the quality of Science 
was uneven and its content was less pre- 
dictable from one issue to the next. As 
an amateur Michels lacked contacts, and 
his financial backing was insufficient to 
attract contributors of the stature of 
those contributing to the English journal 
in the 1880's (18). News coverage in 
Science included straightforward an- 
nouncements of national meetings and 
other public events without much edito- 
rial comment. Articles, lectures, and 
book reviews accounted for much of the 
rest of the content. 

Edison, with one or two serious ex- 
ceptions, did not interfere with editorial 
policy or help solicit materials (19). He 
paid the bills, sometimes belatedly (20). 
By December, 6 months after the journal 
had been founded, his investment was 
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about $3500; during 1881 he spent at 
least an additional $5700 for itemized ex- 
penses. The subscription list stabilized at 
about 600, which was not sufficient to 
meet costs. The constant drain of money 
and the lack of return made Edison rest- 
less (21). Michels remained determined 
to make the venture succeed but was too 
overworked to find ways either to recruit 
new subscribers or improve the weekly 
issues substantially. 

As Edison hinted impatience with his 
"poor investment," Michels desperately 
sought other financial backers. His expe- 
rience with Edison reinforced his belief 
that the magazine required a capital in- 
vestment; weekly handouts might permit 
survival but would allow no opportunity 
for innovation. Thus, he readily accept- 
ed an offer to publish regular reports for 
the New York Academy of Sciences, be- 
lieving this might provide a local base of 
support (22). With Frederick Shonnard 
of Yonkers he attempted to launch a sci- 
entific publishing company, whose 250 
shares at $100 per share would be a se- 
cure foundation (23). The company's 
prospectus indicated that Michels was 
well aware of specific problems that 
needed attention and suggested such im- 
provements as an increase in the number 
of pages, the assignment of specialists to 
head various sections of the journal, and 
more well-illustrated and general articles 
to attract a broader range of readers (24). 
Michels also contacted Alexander Gra- 
ham Bell in late 1881, remembering that 
Bell had earlier complimented him on the 
journal and had offered support (25). 
In December of 1881 Edison formally 
ceased his sponsorship and apparently 
turned over to Michels all rights to the 
journal (26). 

New Backers, and Reorganization 

The contact with Bell eventually en- 
sured the survival of Science, but it un- 
dermined Michels' own interests. For 
the next few months Bell contemplated 
becoming the financial backer of a newly 
constituted Science: "At the present 
time I am simply in consultation with sci- 
entific and business friends regarding the 
advisability of establishing an American 
weekly scientific journal covering the 
same ground as the English periodical 
'Nature'-but nothing has yet been de- 
cided" (27). In the meantime, after three 
sporadically issued numbers in 1882, Sci- 
ence ceased publication (28). 

By the 1880's Bell was sufficiently suc- 
cessful in his telephone interests to have 
money for investment and he enjoyed his 
contact with scientists. His father-in- 
4 JULY 1980 

Thomas Alva Edison (1847-1931) was one of 
the most celebrated inventors of the 19th cen- 
tury, remembered particularly for his work on 
electricity and the telephone. Seeking recog- 
nition for his efforts among scientists, he be- 
came the first financial backer of Science in 
1880. This support, however, was not men- 
tioned in the article on him in the journal. 
[Science VI, 144 (21 August 1885)] 

law, Gardiner G. Hubbard, was a lawyer 
active in Boston philanthropic and liter- 
ary circles (29). Together they planned 
carefully for the "new" journal and 
viewed their involvement as broader 
than financial. Thus they remained inter- 
ested in the content and policies of Sci- 
ence even when they later withdrew 
most financial support. 

Throughout 1882 Bell shrewdly side- 
stepped commitment to Michels, simply 
noting that he was discussing the possi- 
bility of sponsorship (30). At the AAAS 
meeting in Montreal that year scientists 
urged Bell to select a more scientifically 
recognized editor than Michels and to or- 
ganize a competent board of directors 
and contributing editors (31). Michels al- 
so attended the Montreal meeting, work- 
ing as news correspondent for several 
New York newspapers, but he was 
closed out of key discussions because his 
claims to further support, based on early 
initiative, were dismissed by the men 
with whom Bell consulted (32). Even- 
tually Michels' interest in the title and 
subscription list were bought out and the 
new backers felt free to reorganize the 
journal and its staff (33). The support and 
advice of major scientists were solicited 
before the first issue of the new series of 
Science was formulated, and the new ed- 
itor and board of directors included 
educators and scientists of national repu- 
tation (34). 

The break between the two series of 
Science was so complete that later edi- 
tors and historians did not always know 
of or acknowledge the pre-1883 effort 
(35). The differences between the two se- 
ries of Science were primarily in man- 
agement and participation. The title, of 
course, remained the same and there 
were many similarities of intention, con- 
tent, and even subscription list. Funda- 
mental problems also persisted. Finan- 
ces were the most frequently mentioned 
difficulty, but they were related to other 
fundamental issues. Science suffered 
from ambiguities that had undermined 
efforts to start similar journals in the 
1870's and made the topic of science dif- 
ficult for the daily press and literary 
magazines. There simply was no journal- 
ism developed for reporting on science. 
Scientists had been writing for the public 
press, but they produced either terse 
compilations of news or the detailed re- 
sults of specialized research. Profession- 
al journalism was in its infancy and there 
were only a few individuals who, like 
Michels, specialized in writing more gen- 
erally about scientific topics. Moreover, 
reporters were frequently viewed with 
the same skepticism as the growing band 
of popularizers by the scientific commu- 
nity. The problem of simplifying issues 
was linked inevitably to reductionism 
and was allied, in some estimates, to sen- 
sationalism as well (36). In the case of 
Science, there was the additional prob- 
lem of deciding precisely what was ap- 
propriate for a science news magazine 
and who constituted the primary au- 
dience. The community was also divided 
over the question of payment for au- 
thors. Thus Science was required to es- 
tablish its own standards in an environ- 
ment where consensus among editorial 
staff, sponsors, and readers was unlike- 
ly. 

The New Editor: Samuel H. Scudder 

The new editor of Science in 1883 
could not have been unaware of the is- 
sues, but his capabilities as a writer and 
scholar made him confident that he could 
handle the assignment. Samuel H. Scud- 
der was a Bostonian apparently related 
to Hubbard's family. He had taken his 
bachelor's degree from Williams College 
in 1857 and then returned to work with 
Louis Agassiz at Harvard (37). De- 
scribed by a colleague of those years as 
"albeit ordinary, a dear friend," Scud- 
der worked hard and made a place for 
himself in the local scientific community 
(38). By 1880 he was the elected presi- 
dent of the Boston Society of Natural 
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History and a librarian at Harvard, 
where he devised a cataloguing system 
for scientific publications. In addition, 
his reputation as an entomologist was na- 
tional and he edited Psyche, a Cam- 
bridge journal in entomology (39). His 
experience as administrator and his con- 
tacts augured well for Science and were 
demonstrated when Scudder wrote for 
and received letters of support from 
well-known scientists in a wide range of 
fields (40). His intentions were sub- 
stantial: "The aim of the journal will be 
to increase the knowledge of our people, 
to show our transatlantic friends our real 
activity, to gain among intelligent people 
a knowledge of the true aims and pur- 

poses of science, and to elevate the stan- 
dard of science among scientific men 
themselves" (41). In the Boston area re- 
sponse to a subscription circular was es- 
pecially impressive and was reported in 
detail in the Boston Evening Transcript, 
whose list of subscribers to Science in- 
cluded Oliver Wendell Holmes, Thomas 
Wentworth Higginson, and James Free- 
man Clarke, along with nearly the entire 
scientific faculties of Harvard and the 
Massachusetts Institute of Technology 
(42). That the new president of the Johns 
Hopkins University, Daniel Coit Gil- 
man, was head of the Board of Editors 
underscored the journal's orientation to- 
ward researchers at research universities 

The prompt publication, with an illustrating set of figures, of Alexander Graham Bell's essay on 
"The photophone" persuaded the author that Science could provide special service to the sci- 
entific community. The illustration was intended to demonstrate for a general reader the techni- 
cal steps involved in recording and then projecting a human voice. [Science I, 131 (1880)] 
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and in government. Eventually named 
to the board were Othniel C. Marsh, 
paleontologist, and Simon Newcomb, 
astronomer (43). Curiously, Scudder 
resisted publicizing the fact of his ed- 
itorship and the names of his board 
(44). 

Forewarned by the problems of Mich- 
els and Edison, the new editor and back- 
ers sought to establish a network for so- 
liciting news and for obtaining additional 
subscribers. On the issue of payment for 
publication, Scudder was determined to 
reimburse scientists for their efforts, 
convinced that a good journal would 
eventually attract enough subscribers to 
cover the costs (45). Scudder's own 
yearly salary, with a 3-year contract, 
was to be $4000 (46). After preliminary 
discussion with several established sci- 
entists such as Samuel P. Langley, then 
at Allegheny College, and William H. 
Pickering at Harvard, Scudder per- 
suaded a young physicist, N. D. C. 
Hodges, to assist him with editorial work 
in January of 1883 (47). Order and effi- 
ciency were important to the former li- 
brarian, and he initiated form letters for 
routine correspondence and a new filing 
system. 

Financial support seemed generous at 
the outset, especially in comparison with 
that of Edison, because Bell and Hub- 
bard provided a capital base of $25,000 in 
stocks, toward an expected yearly bud- 
get of $40,000 (48). Publicity in the 
Washington Post suggested intentions 
were primarily philanthropic: "They 
[Bell and Hubbard] wished to make a 
contribution to science and have chosen 
this method as the one which seemed to 
them to open the way for the most bene- 
ficial results of the American people" 
(49). It is also evident that the new spon- 
sors eventually expected to realize a 
profit on their venture. Like Scudder, 
they accepted the premise that American 
scientists needed such a news vehicle 
and that scientists should be in some way 
responsible for its content. They thus 
provided three essential requisites: edi- 
torial and contributing personnel of ac- 
knowledged competence, ample capital, 
and thoughtful management (50). Even 
Bell's and Hubbard's more substantial 
support, however, proved inadequate, 
given expanded aspirations, and a re- 
newed struggle for survival began within 
a year. Again it would be the sacrifices 
and persistence of an editor who kept the 
journal alive. Hubbard, and to a lesser 
extent Bell, remained involved for nearly 
a decade, but after 2 years of con- 
scientious backing they had to be goaded 
by the requests and sacrifices of the edi- 
tors. 
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" 'Science' Will Help Science" 

Nonetheless, the relaunch on 9 Febru- 
ary 1883 was promising. The first issue 
considered "The future of American sci- 
ence" and found that "the scientific sky 
is clear and the outlook promising" for 
the liberal thinker (and corresponding 
journal) willing to acknowledge the value 
of applied science (51). The optimism ap- 
parently struck a responsive chord, and 
by 23 March a supplement to Science 
could list 1442 subscribers; within a year 
there were over 2000 on the circulation 
list (52). Scudder solicited current re- 
search news from friends, abstracted 
from detailed presentations and articles, 
and presented "intelligence" from such 
scientific stations as state and federal bu- 
reaus, college and other laboratories, 
museums and observatories (53). With 
somewhat less success he tried to per- 
suade foreign correspondents to supply 
news from abroad. He intended to report 
on issues under debate within the scien- 
tific community but to avoid taking sides 
in controversy, if possible. Quite clearly, 
this version of Science was to be acces- 
sible to a wide audience but not "popu- 
lar" in the increasingly derogatory sense 
of that term. As Gilman, chairman of the 
board, wrote somewhat sarcastically, 
"Science will never be easy reading & 
will never entertain the seeker of curi- 
osities. They had better take their ten 
cents per issue to the Dime Museum- 
where they will 'get an equivalent' for 
their expenditure" (54). Yet public sensi- 
bility and national pride played a part as 
Gilman continued, "But 'Science' will 
help science & so help the country and 
'mankind.' " Gilman, despite his other 
major responsibilities, was a persistent 
advisor, although he refused to let Hub- 
bard make him financial manager of the 
journal. 

Autonomy was a basic principle to 
Scudder and he believed an editor should 
be trusted to be responsible for both 
news content and presentation. The line 
between "popular" presentations, 
which connoted careless, even deliber- 
ately sensationalized and misleading ver- 
sions of scientific activity, and general 

In 1882 editor John Michels attempted to de- 
velop a broad-based stock company whose 
subscribers would provide the capital base on 
which to reestablish Science magazine. This 
"Prospectus" suggests the range of contrib- 
utors and subscribers involved in the first 
18 months of the weekly publication. Michels' 
effort was not successful and revival of the 
magazine occurred only when individual pa- 
trons were persuaded to underwrite costs. 
[Courtesy of the Eisenhower Library, Johns 
Hopkins University] 
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THE "SCIENCE" PUBLICATION COMPANY, 
LIMITED,. 

CAPITAL, $25,000. IN 250 SHARES OF THE VALUE OF $100 EACH. 
Pfyl bl oB Allotmb n. Th, n.nlindr ot nrll, thbn tu ttonltb ltr. 

OFFICERS: 
renring the Organization of the Board and Oiffiers. oheoks in payment for Share8 will be payable to the order of Frederif 

C<"I Shcnnard, Eeq, (Truetee), 521 West 24th Street, N. Y. City. 

As the proJllters of this Company are gentltenfr of reporfy, who dreire te thorough swcccst of this feournal as a means of 
advancing sciceni, antd as an aid to those engagd in scientCfi research, thry claim ttse right to dtcline subscription from any prsotI 
whose views are not in accord with such a furose. 

PROSPECTUS. 
THE journal called " SCIENCE " having established a high reputation, and achieved a literary success, 

the " SCIENCE PUBLICATION COMPANY" is formed to secure the journal on a firm financial basis, and to 
take steps for placing it on the market, on the usual business principles. 

A glance at the list of contributors and paid subscribers is evidence of the distinguished position 
achieved by this journal, and the favor with which it has been received in the United States and other 
parts of the world. "SCIENCE" stands alone as the only weekly scientific journal in the United States which 
covers all branches of scientific research, and unconnected with trade interests or business establishments. 

The editorial conduct of this journal has been based on a policy to admit the widest discussion of all 
current scientific subjects. but no editorial bias lhas been given to any particular set of views. The 
Editor has not himself indulged in polemics nor permitted the discussion of religious questions, believing 
that the ground covered by investigations of all branches of the sciences, is sufficient for one journal to 
cultivate, and that pseudo-scientific discussions are foreign to the purpose of a real scientific journal. 

This journal has now been published 18 months, but up to date no steps have been taken to make it 
known either by advertisements, canvassers, or by the distribution of sample copies; in fact, all the busi- 
ness steps for promoting the sale of the journal have yet to be taken. In spite of this, the nucleus of a 
good subscription list has been formed, comprising subscribers in every State of the Union, and also in 
Canada, Japan, India, and nearly all the European countries, and it may be concluded that when proper 
capital and business facilities are offered, "SCIENCE" will rank among the best paying periodicals on 
the market. 

Many reasons for believing in the future prosperity of " SCIENCE" might be presented, as it describes 
the progress of every branch of the sciences, and deals in a subject of universal interest, not only asso- 
ciated with literature in its highest sense, but with the material interests of the multitude in almost every 
industry and branch of trade. 

With the increased facilities afforded bycapital, the editor proposes, after the Ist of January, when the 
Third Volume will commence, to make the following additions and improvements to the journal: 

i. To increase the number of pages. 
2. To place well known specialists in charge of the various departments of science. 
3. To add a four-page supplement of applied or practical science, dealing with new inventions and 

discoveries in the various industries. 
4. To bind the 4 weekly numbers in a paper cover. and issue as a monthly. 
5. The introduction of more illustrations, and articles of a popular and instructive character, to widen 

the field of readers. 
6. The issue of Vols. I. and II. as bound volumes-Vol. II. having 65o pages and index of Io,ooo refer- 

ences, can be reprinted from the plates which have been preserved, for about $1.25 per volume, well bound 
in fancy cloth, and can be sold retail for $5; or it can be offered as a premiumfor new subscribers at cost price. 

The " SCIENCE PUBLICATION COMPANY "will commence business under most favorable circumstances 
for success. The expenses incurred, up to date of transfer, will not be charged against the new com. 

pany, but copyright, subscription lists, electrotype plates of all pages since the commencement (July, 
188o), and all property acquired by the journal to date, will be handed over to " THE SCIENCE PUBLICA- 
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Alexander Graham Bell (1847-1922) (left) and his father-in-law Gardiner Greene Hubbard 
(1822-1897) (right) sponsored Science financially for several years in the 1880's. They were 
convinced that the advancement of science required a news journal with interdisciplinary cov- 
erage and regarded their $80,000 in support as a philanthropic activity. [Photos courtesy of A.T. 
& T.G.] 

rather simplified summaries was not al- 
ways clear. Scudder outlined the prob- 
lem in early 1884 when he admitted that 
while popular science was too often pro- 
duced by the "lay element" in the com- 
munity, yet the increasing specialization 
and distance between natural and phys- 
ical sciences required some compromise: 
"Science must be almost as much popu- 
larized to be made accessible to all scien- 
tific readers, as to be readable by the 
educated public who were never in a lab- 
oratory" (55). His decision to drop the 
rather terse Weekly Summary of new 
discoveries and pieces of data and to re- 
place these by somewhat longer, signed 
articles detailing in more general terms 
work in particular fields was an effort to 
transcend specialization while maintain- 
ing expertise (56). Identifying qualified 
persons ready to take the time required 
to broaden their own perspective proved 
difficult, however, and scientific contrib- 
utors were not always capable of "good 
form" in scientific writing (57). Scudder 
found it cumbersome to confer with his 
board and backers and believed that he 
should be independent in making deci- 
sions. His board should provide basic fi- 
nancial overview, but give advice only 
when asked. His position accounts, in 
part, for his reluctance to move closer to 
his sponsors. Hubbard, and presumably 
Bell, however, viewed the board as a 
"critic" of the journal and Hubbard 
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wrote with some irritation to Gilman, 
"Mr. Scudder thinks we have nothing to 
do with the paper, while I consider that 
he is the organ of the Directors" (58). 

In fact, the typical content caused 
little reason for discussion. The intention 
of Science was to cover news of societies 

Samuel H. Scudder (1837-1911), noted for his 
work in entomology and paleontology, was 
selected as the second editor of Science in 
1883. With rather generous support from Al- 
exander Graham Bell and Gardiner G. Hub- 
bard, he established a solid reputation for the 
journal among scientists before leaving his 
post in early 1885. [Courtesy of the Museum 
of Comparative Zoology, Harvard Universi- 
ty] 

and agencies as they produced or pre- 
sented research results and as they de- 
veloped facilities for scientific investiga- 
tion. Certain features were standard. 
The American Association for the Ad- 
vancement of Science's annual meet- 
ings, for example, were covered in de- 
tail. A summary of sessions and reprints 
of important addresses, especially that of 
the president of the AAAS, were accord- 
ed prominent place in the issues follow- 
ing each meeting (59). There were two 
featured series in 1883: Weekly Sum- 
mary of the Progress of Science and In- 
telligence from American Scientific Sta- 
tions. Although the titles changed and 
materials were rearranged, coverage per- 
sisted in these two major areas. Of 
course, progress was not easy to define 
and Scudder found he had to reject much 
"simply descriptive" material-such as 
the discovery of a petrel in Alaska-to 
search out scientists willing to present 
more general discussion of scientific ac- 
tivity (60). Information on institutional 
activities was somewhat easier to ac- 
quire from those who wanted publicity, 
particularly when they also reported to 
other organizations or authorities. Thus 
there were regular items from the U.S. 
Naval Observatory (with which board 
member Simon Newcomb was affiliated) 
as well as from agricultural experiment 
stations, universities, and a range of 
state agencies. Despite considerable ef- 
fort, Scudder was never able to solicit 
much "foreign commentary" on scien- 
tific activities in Europe or the Far East 
(61). Occasionally the journal did take a 
stand with regard to the politics of sci- 
ence. One example was editorial support 
for the proposal in the mid-1880's to es- 
tablish an autonomous and independent 
federal department for science in order 
to provide coordination among govern- 
ment agencies (62). The proposal of the 
Allison Commission failed, but not with- 
out considerable attention from the sci- 
entific community as well as Congress. 

The headings of sections in Science 
varied, and thus the content must be 
evaluated on the basis of individual 
items. The attention paid to topics varied 
considerably from issue to issue and the 
results of a limited sample are sugges- 
tive, not definitive. Nonetheless, it is 
possible to determine some relative com- 
mitment of space between 1880 and 
about 1955. On average, scientific news 
constituted about 40 percent of an issue, 
articles (including reviews) about 25 per- 
cent, reports and speeches about 10 per- 
cent, and science society news just less 
than 10 percent; the remainder of the 
space was normally taken by letters, dis- 
cussion, and front matter. The scientific 
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fields covered emphasized the areas with 
which the editor and board were most fa- 
miliar. Under Edison and Michels the 
journal stressed electricity, microscopy, 
and the physical sciences, whereas un- 
der Scudder more attention was paid to 
natural history and under his successor 
to the social sciences. There was no 
stated policy, however, and to a large ex- 
tent the content reflected interests of 
contributors as much as editorial in- 
tention. 

Scudder found many aspects of man- 
agement taxing, despite the efficient as- 
sistance of Hodges. The original printer, 
Moses King of Cambridge, handled mat- 
ters poorly and before very long, the Sci- 
ence Publishing Company was embroiled 
in bad debts and financial controversy 
(63). Bell and Hubbard increasingly 
urged Scudder to move the publishing 
operation to New York. Board meetings 
were often held in Washington at Bell's 
home or at the AAAS meetings, making 
coordination between the backers and 
editor in Cambridge difficult (64). In late 
1884 Scudder was pressured by a recom- 
mendation of the board to move to 
Washington (65). Instead, he resigned. 
The constant demands of editing and the 
lack of time to devote to research were 
contributing factors to his decision, as 
were the attitudes of his backers. His de- 
termination was explicit: "Worry and 
contest are not to my taste. They dis- 
order my mind and my efficiency; they 
warp my judgment" (66). In his own 
view, and that of others, Scudder had 
succeeded in creating a working corps of 
associate editors and had avoided mak- 
ing the journal the advocate of any par- 
ticular interest. But he felt thwarted by 
financial constraints and outside advice 
regarding "improvements." He contin- 
ued to assist the magazine throughout 
1885 but resisted the ongoing suggestion 
that he return to his post (67). 

Scudder's Successor: N. D. C. Hodges 

Scudder's successor was the young 
man he had hired as an assistant 2 years 
earlier. N. D. C. Hodges had studied 
mathematics and physics at Harvard, 
traveled in Europe for study and leisure, 
and taught as an assistant at Harvard. 
Without other permanent employment, 
he had eagerly taken on the editorial 
tasks assigned by Scudder. Classmates 
described him as "reticent, reserved, 
very modest . . generous in his valu- 
ation of others' characteristics and at- 
tainments" (68). The Board of Directors 
was not immediately enthusiastic about 
Hodges, relatively young and unknown, 
4 JULY 1980 

Advertising for patent (or self-help) medicines was introduced into Science in the late 1880's as 
the editor tried desperately to keep the magazine afloat. These advertisements were dis- 
approved by former sponsors and by some of the readers. [Science XVII, 12 (2 January 1891)] 

as a replacement for Scudder but finally 
conceded that his experience with the 
journal outweighed his lack of reputation 
as a scientist (69). Compromise was 
made easier by Hodges' willingness to 
move the offices of Science to New York 
City and to reduce staff. The new editor 
sought someone to assist him in the natu- 
ral sciences and apparently planned to 
take on Franz Boaz to handle geography 
and anthropology; eventually he was 
forced to continue without much help 
(70). 

Bell, unlike Edison, remained com- 
mitted in principle to Science despite on- 
going difficulties, and in 1885 he as- 
serted: "I believe [the journal] will have 
an immense power for good in advancing 
science in this country" (71). When an 
ambiguous and unsolicited inquiry came 
from Nature's editor Norman Lockyer 
about the future of Science, Bell and 
Hubbard were adamant in asserting their 
journal's viability. Although they were 
willing to discuss some suggestions 
about cooperation between the two jour- 
nals, they declared they had no present 
intention of abandoning the enterprise. 
Defensively they argued, "It is true Sci- 
ence is not remunerative; but there is no 
authority for pronouncing it in a bad 
way" (72). Nonetheless, after 2 years, 
the backers were concerned about their 
ongoing losses. They looked for ways to 
limit costs through policy or publishing 
changes; they also reduced their subsidy 
(73). 

As a result of financial stringency, 

Hodges, like Michels, found it necessary 
to spend considerable time working on 
circulation and advertising which might 
bring income for self-sufficiency. Many 
subscribers persisted, but their numbers 
were not sufficient to make up for the ab- 
sence of a broader readership (74). Ef- 
forts to find a publisher to back the jour- 
nal were not successful (75). The enter- 
prising Hodges suggested expanding the 
scope of Science through special supple- 
mentary issues on selected topics and 
even proposed invited conferences of 
well-known scholars to generate papers 
in various fields (76). He, too, eschewed 
"popular" science and turned instead to 
the growing area of social science for po- 
tential contributors and subscribers. Al- 
though Bell was not encouraging, 
Hodges attended several association 
meetings and solicited papers directly 
from authors. One result was a series of 
articles by such "new school" econo- 
mists as Richard T. Ely in 1886 (77). 
Education also attracted Hodges' atten- 
tion and he produced a series of monthly 
supplements on that topic as well, work- 
ing with a young pedagogue of Colum- 
bia, Nicholas Murray Butler (78). 

Given multiple assignments, however, 
Hodges could not sustain his initiative, 
nor did the new fields appear to expand 
his subscription list. He then tried to in- 
crease revenue through advertising, 
moving beyond the traditional notices of 
book dealers and instrument makers to 
such questionable health products as 
Scott's Emulsion, a cod-liver oil cream 
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intended to cover "the holes in your 
lungs... the homes of consumption 
germs." Although Gilman, Bell, and 
Hubbard were worried about costs and 
reducing their financial backing, they 
disapproved of Hodges' plans for supple- 
mentary issues, "sensational" advertis- 
ing, and even his reduction of the annual 
subscription price from $5.00 to $3.50 in 
1887 as an effort to attract new sub- 
scribers (79). They believed that if the 
journal was sufficiently attractive, the 
scientific community would provide a 
large enough readership to support it. 

Bell suggested that a central problem 
was the source and presentation of news. 
Hodges, following his predecessors, re- 
lied heavily on scientists for news. Bell 
had initially supported this practice but 
began to think that expertise on scientific 

matters might not translate readily into 
general presentations. Thus he urged the 
use of professional journalists. He ar- 
gued, negatively, that scientists did not 
make much money at reporting and that 
the best would not spend their time with 
this task. Positively, a reporter, liberally 
educated, would offer an objective view- 
point and would make his business "the 
collection of news." The best current in- 
formation on science would be obtained 
from great thinkers who "will not 
write-but properly approached ... will 
talk" (80). Hodges' reply to Bell's advice 
has not been uncovered, but either cost 
or personal preference kept him from im- 
plementing Bell's suggestion that he hire 
professional journalists. The quality of 
content in the journal began to slip and 
the excellent engravings of the mid- 

In late August 1894, editor N. D. C. Hodges made a final effort to solicit support from previous 
and potential subscribers to Science. His proposed collaboration with the American Associa- 
tion for the Advancement of Science was not realized while he remained affiliated with the 
journal, but James McKeen Cattell was eventually able to take advantage of the opportunity 
discussed in the above circular. [From Bell papers, Library of Congress] 
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1880's disappeared entirely in the 1890's. 
Articles were increasingly derivative, in- 
cluding more abstracts of presentations 
and excerpts from American and British 
journals (81). In a further effort to cut his 
own costs and, not incidentally, to in- 
crease his circulation figures, Hodges in- 
stituted a category of "contributing sub- 
scribers" who sent in items in return for 
a free subscription (82). Often this infor- 
mation was published as "letters from a 
scientific correspondent" and contained 
outdated news from local newspapers 
(83). The scientists themselves were 
demonstrating Bell's contention that, 
while they might be very good at report- 
ing on research, few had the inclination 
or ability to supply useful and timely 
news of a more general nature. 

The years from 1886 to 1893 are a rep- 
etition of financial trouble and dis- 
illusionment on all sides. Hodges per- 
sisted doggedly, even as Bell and Hub- 
bard reduced and then withdrew finan- 
cial support (84), and he was forced to 
work without a salary and take on other 
employment to assist the family income 
(85). The board resigned in 1888 and by 
1891 Hodges was entirely on his own 
(86). Bell wrote to Hubbard with evident 
relief, "Now that Science is off our 
hands-we should be able to do very 
well-if we could only avoid making in- 
vestments for the benefit of friends" 
(87). Hodges did receive occasional 
loans from the softer-hearted Hubbard, 
who was increasingly occupied with his 
new and successful National Geograph- 
ic Magazine. Hodges established a pub- 
lishing service, The Science Press, to 
gain more work and to underwrite the 
costs of the journal (88). His various ef- 
forts managed to reduce his deficit to 
$3000. He claimed nearly 3000 sub- 
scribers by 1891-a substantial propor- 
tion of the scientific community (89)- 
but still the journal did not pay. By 1893 
he was desperate and circularized the 
scientific community about his prob- 
lems; in March of 1894 he suspended 
publication (90). Hodges remained loyal 
to the journal, however, and attended 
the AAAS meeting in Brooklyn that year 
to explore collaboration between the as- 
sociation and Science. 

Nearly five decades old by 1894, the 
AAAS, with its annual meeting and pub- 
lished proceedings, was a highly visible 
national organization, but it made con- 
tact with its membership only once each 
year. A regular publication in addition to 
the annual report might tighten the link- 
age. Science, like the AAAS, was inter- 
disciplinary and national in scope and 
had, from the outset, covered associa- 
tion meetings in detail and typically re- 
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printed the presidential addresses. In 
some ways the AAAS had helped give 
birth to the journal: Bell had used associ- 
ation meetings, albeit privately, to foster 
interest in the second launching of Sci- 
ence in 1883, and had held his editorial 
board meetings in conjunction with the 
AAAS annual meetings. 

The association agreed to a $750 con- 
tribution and Hodges issued yet another 
circular to solicit support (91). Hodges 
knew he could not revive the journal 
with the subsidy alone and with some 
opposition on the AAAS council. In 
November he agreed to transfer respon- 
sibility to James McKeen Cattell (92). 
As subsequent history demonstrated, 
Hodges' suggestion of collaboration with 
the AAAS was a fruitful one. 

Overview 

The early years of Science demon- 
strate ongoing tensions in the definition 
and implementation of scientific journal- 
ism. Compounding the problem of defin- 
ing the role and scope of a scientific news 
journal were the ambiguous attitudes of a 
research community in the process of 
professionalization. The dual intention 
of providing news for scientists and in- 
formation to a broader public seemed 
reasonable, but the mechanism was not 
straightforward. The lack of professional 
science writers-journalists or scien- 
tists-was another serious problem. Sci- 
entists and professionals wanted to re- 
tain responsibility for the coverage of 
news but lacked the skills and time to 
produce comprehensive and timely con- 
tent. In retrospect, it is perhaps ironic 
that the journal strived to retain its fun- 
damental contact with basic research 
even as its primary backers, Edison and 
Bell, provided financial support based on 
applications of science. 

Science survived competition and in- 
ternal turbulence during its first decade 
for three basic reasons. First, the jour- 
nal, using the British Nature as its mod- 
el, deferred to the interests and priorities 
of leading scientists. Thus, among its 
competitors, Science was best able to 
take advantage of a readership whose 
needs had been identified but not satis- 
fied by other news services. Second, the 
journal floundered but never failed be- 
cause it secured the backing of promi- 
nent patrons, initially Thomas A. Edison 
and then Alexander Graham Bell with 
his father-in-law Gardiner Hubbard, who 
brought a marginal degree of financial 
stability during the first decade of pub- 
lication. Third, the efforts of editors John 
Michels, Samuel H. Scudder, and N. D. 
4 JULY 1980 

C. Hodges produced basic character- 
istics of format and content that were 
sufficiently attractive to persist well into 
the 20th century. Given a backdrop of 
confused definition and marginal com- 
mitment, the struggles of Science, 1880 
to 1894, become less an account of ad- 
ministrative failure than a tribute to sur- 
vival. 
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