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LETTERS TO THE EDITOR IN JOHN FRYER’S
CHINESE SCIENTIFIC MAGAZINE,
1876-1892: AN ANALYSIS

By SaAN-PAO L1

Lecturer in Oriental Languages, University of California, Davis

As early as 1835, Alexis de Tocqueville warned of the dénger of
unbalanced technological advancement, when the basic sciences themselves

were not pursued with vigor. When there was excessive “adherence to

. mere applications,” he wrote, “principles would be lost sight of, and when

the principles were wholly forgotten, the methods derived from them
would be ill i)ursued.”“’ Tocqueville’s remark is an appropriate coniment
on the history of science and technology in China. John Fryer (1839-
1928), who did much to introduce Western écience and technology into
China, shared Tocqueville’s belief. Through the large number or scientific
treatises that were translated into Chinese—and especially in the periodical
he edited, Ko-chih hui-pien (The Chinese scientific and industrial mégazine,

1876-1892® ) —Fryer strove to stimulate in the minds of Chinese readers

(1) Alexis de Tocqueville, Democracy in America, originally translated by Henry Reeve, revised
by Francis Bowen, and further revised and edited by Phillips Bradley (New York: Alfred
A. Knopf, 1963), Vol. 1I, p. 47.

(2) There are seven complete volumes of Ko-chik hui-pien, bound handsomely in the John
Fryer Collection, University of California, Berkeley. The complete title of the first
volume was “The Chinese Scientific Magazine: a monthly journal of popular scientific
information with which is incorporated The Peking Magazine.,” Beginning with the
second volume, its title was slightly varied as: “The Chinese Scientific and Industrial
Magazine: a monthly journal of popular information relating to the sciences, arts and
manufactures of the West with which is incorporated The Peking Magazine,” Starting

with the sixth volume, another caption was added: “The Medical Missionary Association
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something akin to “scientific curiosity.” He was often disappointed,

however, by the response of the readers who, while appreciating the

practical value of technology, showed little interest in pure science. The

Chinese, as viewed by Fryer, were extremely practical people who “never

do anything without looking all round and foreseeing results.”® To be

sure, he sensed that “a strong demand has set in among the majority of

the

thinking part of the nation for all the useful knowledge.”®® But, in

1895, after spending thirty-five years in China, Fryer still lamented the

unreceptiveness of the Chinese to basic science:

...Waestern learning was introduced into China a long time ago.
Those who are familiar with current affairs are pleased with the

fact that Western learning yields practical value. Those who are

learned also agree that it broadens one’s perspective. Series of
imitating endeavors have been undertaken, the College of Foreign
Languages has been established and military and naval academies
have also been opened. These, however, are only one aspect of
[China’s] imitation and certainly not significant undertakings for
advocating Western learning. ...From the year 1874, some Chinese
and Westerners had planned to establish the Polytechnic Institute
in Shanghai [which was actually established in 1875]....We all
thought that science would by now be popularized...but many
yvears have elapsed with virtually no achievement....®

(3)

(4)
(5)

*of China has appointed this magazine as its organ for commuﬁicating information to the
natives.” Dates of publication for the magazine are: February 1876~—January 1878,
monthly; February 1878—January 1880, suspended; February 1880—January 1882, monthly;
February 1882—December 1889, suspended; and Spring 1890—Winter 1892, quarterly.
John Fryer, “The Future of China” (1915?), p. 18 in Fryer Papers, preserved in the
Bancroft Library, University of California, Berkeley.

John Fryer, “The Commerce of China” (1898), p. 29 in Fryer Papers.

John Fryer, comp., Ko-chik shu-yitan hsi-hsiieh Fo-cheng, shu-hsiieh Fo-t'i (Syllabus of
modern science of the Chinese Polytechnic Institute, mathematical problems), 1895, p. 1.
See also the “Letters to the Editor” (hereafter, LE) section in the Ko-chih hui- -pien
(hereafter, RCHP), 196 (December 1877). '
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Letters to the Editor in John Fryer's, 1876-1892

The preoccupation of the Chinese with matters of immediate utility
is perhaps not surprising. Humiliated by the Westerners in war, the
Chinese could not but be impressed by Western military weapons—warships,
rifles, and guns. They were also impressed by the West’s economic
and industrial power, and realized, moreover, that the superior military
and economic strength of the West was the .product of a complex tech-
nology. The Chinese thus were willing to learn Western techniques for
the sake of “wealth and power.” A movement to adopt Western technology
for this purpose, often referred to as the self-strengthening movement,
developed in the period from 1861 to 1895 — coinciding exactly with
Fryer’s stay in China. The movement was plainly more imitative than
creative; the kind of knowlédge the Chinese sought was “lucriferous”
(profit-making) rather than “luciferous” (enlightening).®” While a few
Chinese scholars devoted themselves to the study of mathematics, both
Chinese and Western (the backgrounds and accomplishments of such men
as Hua Heng-fang, Li Shan-lan and Hsii Shou remain to be studied more
fully®™}), the general attitude toward the theoretical aspects of Western

science was one of indifference. Even among scholars, interest in the

(6) KCHP, LE 118 (April 1877), 138 (June 1877), 140 (July 1877), and 158 (September 1877),
for instance, No one ever inveighed more firmly than Bacon against the evils of purely
“lucriferous” kno&ledge. See Marie Boas, The Scientific Renaissance: 1450-1630 (New
York: Harper & Row, Publishers, 1962), pp. 249-250. :

(7) For brief biographical information on Li Shan-lan (1810-1882), see Arthur W. Hummel,
éd., Eminent Chinese of the CRing Period, 1644-1912 (Taipei: Ch’eng Wen Publishing
Company, 1970), pp. 479-480. Biographical information on Hua Heng-fang (1833-1902)
and Hsii Shou (T. Hsiieh-ts’un, 1818-1884) can be found in Yang Mo, Hsi-Chin ssu-che
shih-shih hui-tsun (Records of the. four scholars from Wu-hsi and Chin-k'uei), 1910,
passim.. Articles by Ch’ien Chi-po, Hua. Shih-fang, Ch’eng P’ei-fang, and Hua I-lun in the
Pei-chuan chi pu (Supplement to the Collection of epitaphs, comp. Min Erh-ch’ang, 24
vols. Peiping: Harvard-Yenching Institute, 1931) also contain rich information on Hsii

Shou and Hua Heng-fang.
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direct application of Western industrial and manufacturing technology
was predominant. ' ‘ R e

However, any “paradigm”® or conceptual framework within which
people think and work can change under certain circumstances; the
“Zeitgeist”™ or the spell of a dominant complex of ideas in a given
period of time is subject to change and history does not stand still. It
is’ not surprising, fheréfore, if during the nineteenthn-’.ce‘nflrlyry; soiné
Chinese, despite their strong intellectuai inhibitions, became cﬁriods
about nature and about Western science under the stimulati’on of the
new knowledge that was made availaBle to them. This was not the
first time that the hﬁman intelléct managed gradually to slip away
from its own shackies. o |

A glance at the letters to the editer from readers of Fryef’s Ké-bhz’h
hui-pien, the first major scientific magazine in China, sheds considerable
light on this process of change. Since the magazine’s readership was
limited largely to Chinese in the treaty ports and other big cities, the
writers of at least some of the letters were from a sector of Chinese
society that had already experienced some degree of contact with things
foreign. Although traditional ways of thought were still very mﬁch a
part of the mental make-up of such readers, their interest — eveﬁ if not

necessarily typical of Chinese society at large — is nonetheless significant.

(8) For the concept of “paradigm,” see Thomas S. Kuhn, The Structure of Scientific Revolutions
(Chicago: The University of Chicago Press, 1970) and Dudléy Shapere, “The Paradigm
Concept,” Science, Vol. 172 (May 14, 1971), pp. 706-709.

(9) For the concept of “Zeitgeist,” see Edwin G. Boring, “Dual Role of -the Zeitgeist in
Scientific Creativity,” The Scientific Monthly, Vol, 80, No. 2 (February 1955), pp. 101-116.
Today we seldom use the term “Zeitgeist,” for it is not a rigorous concept. Its eqitivalents
such as “the spirit of the age” and “the intellectual climate,” are being used with
relatively little hesitation.
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Letters to the Editor in John Fryér’s, 1876-1892 .

Of the 322 “letters to the editor”!!® published by Fryer in the Ko-chik
hui-pien between 1876 and 1892, at: least 123 (38.2 percent) demonstrated
either some knowledge of scientific theories- or an interest inand enthusi-
asm about scientific problems. My main objective in this article is' to
examine the nature of these letters, as an indicator of modern China’s
nascent interest in basic science. As a necessary background, the first
part of this article discusses the place of John Fryer in China’s history
of science, and the role of the Ko-chih hui-pien in disseminating scientific
knowledge and concepts. In the second part, a content analysis of the
readers’ letters is offered. Although perhaps not very many of the
readers were scholars of profound classical knowledge, all were at least
literate, and many of them demonstrated considerable knowledge of
Chinese literature in their letters. Most of the writers were residents
either of treaty ports or of large provincial cities in the Yangtze Valley.
Among the readers who wrote letters, some (although it is impessible
to say how many) miust have been from families of merchants. But
since many sons and relatives of the Chinese merchants of this period
presumably still shared the literati’s values, they are included under the

rubric “literati” for the sake of convenience.
JOHN FRYER AND THE KO-CHIH HUI-PIEN

After a passage of 149 days around the Cape of Good Hope, John
Fryer (1839-1928), a missionary of the Church of England, arrived in
Hong Kong in August 1861 to become headmaster at St. Paul’s College.

(10) The four inquiries on well-digging, mathematical puzzle, anesthesia, dand tide sent by
Westerners are not included. For these four inquiries, see KCHP, LE 50 (August 1876),
238 (May 1880), 283 (November 1881), and 317 (Summer 1892).
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He taught at the College for two years and then went to Peking to
succeed John S. Burdon as English instructor at the T'ung-wen Kuan
(The imperial college of foreign languages, established in 1862).“® In
1865 he moved to Shanghai and the following year assumed the editorship
of the Shanghai hsin-pao (The Herald, 1864-1872), a Chinese-language
edition of the North-China Daily News. Then, for a period of 28 years
( 1868—1896), Fryer was employed by the Chinese government as translator
of technological and scientific books in the Kiangnan Arsenal in Shanghai.
He left China in 1896 to take up the Louis Agassiz Professorship in
Oriental Languages and Literature at the University of California, Berkeley,
from which he retired in 1913.9%

During the three decades of his stay in China, from the 1860’s to the
1890’s, Fryer became convinced that the Chinese needed not only to
acquire knowledge of Western technology, but also to develop the spirit
of scientific inquiry. This view was shared with equal fervor by Hsii
Shou, who wrote the preface for the Ko-chikh hui-pien. “It is hoped” he
wrote, “that the Chinese people would eventually be able to investigate
the very founda@ions of things and to understand thoroughly their
principles” (yu shih wu hua-jen ¥an-so ti-yin chin-chih i chih so-i-jan) ®

Fryer also became convinced that the best, if not the only, way to achieve

(11) It was not until 1867 that courses in pure sciences began to be offered at the T'ung-wen
kuan, one of the earliest government schools in China. See Knight Biggerstaff, The
Earliest Modern Goﬁemment ‘Schools in China (Ithaéa: Cornell University Press, 1961),
pp. 94-153. - ‘ -

(12) A biographical account has been given by Adrian Arthur Bennett, John Fryer: The
Introduction of Western Science and Technology into Nineteenth:Century China (Cambridge,
Mass,: Harvard University Press, 1967). See also Jonathan Spence, To Changz China:
Western Advisers in China, 1620-1960 (Boston: Little, Brown and Company, 1969), pp.

: 140-160. R

(13) John Fryer, KCHP, 1: 1 (February 1878).
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Letters to the Editor in John Fryer’s, 1876-1892

this purpdse was to exposé the literati to Western scientific knowledge
and concepts. During this period, except for some merchants and com-
pradors who spoke “pidgin English,” few Chinese had any command of
English.(™® Fryer believed, therefore, that his translations and his magazine
served an essential need. By making scientific information available to
literate Chinese he hoped to contribute to the qualitative improvement
of Chinese life.

According to Tsuen-hsuin Tsien’s statistical study, a total of 399
‘Western scientific works were rendered into Chinese during the period
1850~1899, whereas from 1810 to 1867 only 47 such translations were
made.™® Of these 399 works, some 115 were prepared by I"‘ryer and his
éollaborators.“‘” While numerical information of this sort is not in itself
significant, it is nonetheless indicative of Fryer’s devotion to his cause.
‘The attifude he ca‘rried into his work was particularly remﬁrkable when
compared to that of missionaries both before him and contemporary to
him. The Jesuits of the Ming and early Ch’ing, and most of the Protes-
tant missionaries of the nineteenth century, were primarily concerned
with souls rather than with scientific knowledge—although they frequently
attempted to use science as a tool of their evangelizing strategy. Matteo
Ricei (1552-1610) stated that the Chinese were “slow to take a salutary

spiritual potion, unless it be seasoned with an intellectual flavoring.” "

(14) Yen-b’ing Hao, The Comprador in Nineteenth Century China: Bridge between East and West
(Cambridge, Mass.: Harvard University Press, 1970), pp. 181-182.

(15) Tsuen-hsuin Tsien, “Western Impact on China through Translation,” The Far Eastern
Quarterly, Vol. 13, No. 3 (May 1954), p. 327.

{16) Among Fryer’s collaborators in translation were: Hsii Chien-yin, Hsii Shou, Hua Heng-

; fang, Chao Yiian:i, and Chiang Heng.

(17) Louis J. Gallagher, S.]., China in the Sixteenth Century (New York: Random House,

'~ 1953), p. 325. This is the English translation of Nicholas Trigault’s publication of Matteo

Ricci’s journal. ‘
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"Many similar statements can be found among the writings of nineteenth-
‘century Protestant missionaries. Only Fryer, and a few other missionaries
of his time, felt that the dissemination of scientific information to the
‘Chinese was in itself a worthy end, quite apart from whatever relationship
e‘xi'stéd between science énd Christianity. This, despite Fryer’s own

missionary background.®®

Among the contributions made by Fryer was a new nc;menclafu're ‘in
‘Chiﬁese: A new écientiﬁc vocabulary vhad to be establishéd and standard-
1zed if Chlna was to assimilate Western knowledge, and Fryer was perhaps
the first person who undertook this arduous task systematically.'® His

The Translator's Vade-Mecum (1888) offered a rich collectiox} of

(18) It may be noted here that the first real diffusion of science in England through the
Edinburgh Journal of Science did not take place until 1824, only fifty-two years before
the first issue of the Ko-chih hui-pien. During- the first forty years of the nineteenth
century interest in the natural sciences in England was declining and men like Charles
Babbage and Baden Powell lamented the state of English science. (See D.S, L. Cardwell,
The Organisation of Science in England: A Retrospect, London: William Heinemann Ltd.,,
1957, Chapter III, passim.) Nonetheless a mechanistic and experimental tradition of science
had long been developing in Europe through the work of Gilbert, Boyle, Hooke, Newton
and many others before the turn of that century. New scientific concepts and technological
devices were multiplying rapidly. Numerous scientific activities in Europe were taking
place, even extending beyond national boundaries. The number of. scientific publications,
as well as professmnal journals and societies in all branches of natural science, was also

' increasing. (For scientific journals see George Sarton, A Guide to the History of Sczence,
New York: The Renald Press Company, 1952, pp. 101-246.) Beginning with the first In-
ternational Congress of Ophthalmology, held in Brussels in 1857, at least 44 international
congresses in science had already been held in Europe before 1876, when Ko-chih hui-pien
began publication. Prior to the close of that decade another 18 congresses were held,
. (See George Sarton, A Guide, pp. 290-302). They attest not only to the establishment of
various disciplines in the sciences but to their professionalization as well. In the case
of China, a similar scientific philosophy was lacking and the scientific activities of the
European sort were nonexistent, Fryer's efforts were, therefore, of tremendous signi-

“ficance. )

(19) For the significance of a nomenclature of science, see Charles E. Whitmore, “The Language
of Science,” The Scientific Monthly, Vol, 80, No. 3 (March 1955), pp. 185-191.
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Letters to the Editor in John Fryer's, 1876-1892:

terminology and proper names in the fields of chemistry, materia medica,
and mineralogy. Fryer approached the p'roblem of terminology in the
same methodical manner in which he executed his duties as editor of
the Ko-chih hui-pien.

“The Ko-chih hui-pien was the first journal published in the Chinese
language, ‘expli-'citIy and exclusively concerned with modern science and
technology Before the Ko-chih hwi-pien was founded in 1876, and during
the perlod in which it was pubhshed other Western-sponsored magazines
in the Chinese language already gave con51derab1e attention to ‘science
and technology. Two important examples were the Chung-Hsi wen-chien
Iu (The Peking Magazine, 1872-1875, monthly) edited by Joseph Edkins,
W. A. P. Martin, and John S. Burdon, and the I.chih hsin-lu (The Monthlv
Educator, 1876-1878) edited by Young J. Allen.®? But while articles on
such subjects as mathematics, astronomy, medical jurisprudence, and
ODtICS can be found in the Chung-Hsz wen-chien lw, the periodical was
not primarily designed for the dissemination of science per se. Pubhshed
and dlstrlbuted by the Kuang-hsiieh Hui (Society for the Diffusion of
Useful Knowledge) in Peking, the declared aim of the Chung-Hsi wen-
chzen lu was to 1ntroduce “liberal thought” as well as modern science
mto Chlpa. It was in fact a general magazine prov1d1ng information on

“povel technologies, new methods of preventing floods, the ancient and

(20) The assiduity and the methodical manner with which Fryer compiled The - Translator’s
Vade-Mecum can be observed in the several huge volumes of original manuscripts
preserved and shelved in the John Fryer Collection in the Richmond Annex, University

. of California, Berkeley. :

(21) According to Rosewell S. Britton, The Chinese Periodical Press: 1800-1912 (Taipei:
Ch’eng Wen Publishing Company, 1966), the I-chik hsin-lu was the first scientific magazine
in China; but Fryer asserted that it- was predominantly concerned with religious matters.
See KCHP, LE 147 (July 1877). '
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modern history of the West, as well as the similarities and dissimilarities
‘between the politics and cus’to‘rns of China and those of the Western
countries.”® In 1876 the Kuang-hsiieh Hui ceased to exist and its
magazine merged into Fryer’s new magazine. The reasons for the Society’s
discontinuation and the incorporation of its own organ with the Ko-chih
hui-pien cannot yet be documented, but it is possible that the members
of the Kuang-hsiieh Hui believed that the Ko-chik hui-pien would offer a
qualitatively superior scientific magazine.®®

In the I-chih hsin-lu, one finds a series of articles by William Muirhead
on Bacon’s Novum Organum, as well as a number of articles on astronomy,
heat and other scientific subjects by Muirhead and Joseph Edkins. Articles
concerning religious matters, however, occupjed an equal, if not larger;
proportion of the publication. The I-chik hsin-lu's aim was stated on its
title page: “The present Magazine' is issued in the hope of its being
useful in the advancement of Learning and Religion in China...much
has been, and is being done for the enlightenment of the Chinese in
different branches of knowledge, and these efforts are largely appreciated
in various quarters. It is simply intended by means of this Miscellany
to supplemenf aﬁd aid such efforts in carrying out the end they have in
view....”@» Cléarly, Ichih hsin-lu was not meant to be as specialized
as the Ko—éhz’h hui-pien. There were, of course, a number of other

Western-sponsored newspapers and magazines on the Chinese coast at

the time, including the Shanghai hsin-pao, the Chiao-hui hsin;pao'

(22) Chung-Hsi wen-chien Iu, No. 1 (August 1872), preface 1b. )

(23) The Medical Missionary Association of China, for its part, selected the Ko-chik hui-pien
as its organ in the Chinese language beginning with the Spring issue of 1891, The
Association had inaugurated in 1886 its China Medical Missionary Journal, the first
English-written professional scientific journal in China. -

(24) I-chih hsin-lu, 1:1 title page,
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Letters to the Editor in John Fryer’s, 1876-1892,

{Church News, 1868-1874), the Wan-kuo kung-pao (The Globe Magazine,
1875-1883, or The Review of the Times, 1889-1907), the Hsiao-hai yiieh-pao
(The Child’s Paper, 1874-?), the Hua-t'u hsin-pao (The Illustrated News,
1880—1913), and the Chung-Hsi chiao-hwi pao (Missionary News, 1891-?).
But while these journals published some scientific information, their
material in this respect was even more unsystematic and sporadic than
that of the Ichih hsin-lu.®® In its time, Ko-chih hui-pien alone occupied
the position of a scientific periodical comparable to the popular science

magazines in Europe and America.®®

(25) The coverage of the Chiao-hui hsin-pao and the Wan-kuo kung-pao has been analysed in
Adrian Arthur Bennett, “Missionary Journalism in 'Nineteen-Century China: Young J.
Allen and the Early Wan-kuo kung-pao, 1868-1883” (unpublished dissertation, University
of California, Davis; 1970), Chapters IV and V.

(26) In Europe, in the late 1870’s, there were at least 141 periodicals which may be described
as general scientific journals, abstract and review journals, or journals on the history or
philosophy of science. The growth of European scientific periodicals can be seen in the
following table, To make the materials more manageable, they are arranged by decades.

The numbers indicate the appearance of their first issues.

Scientific Journals of Europe, 1660’s—1890’s

Decades | Number of new seienife | Decades | MO o N e
1660’s 3 1780%s 2
1670°s 1 1790’s 6"
1680’s 3 1800's 7

" 1690%s 2 1810%s 4
1700’s 1 1820's 15
1710’s 2 1830's 7
1720’s 1 1840’s 13
1730’s 2 1850’s 16
1740’s 2 1860’s 21
1750’s 3 1870's . 26
1760’s 1 1880's 29
1770°s 3 1890’s 38

In cpmpiling this table, I have supplemented the information from George Sarton, A
 Guide to the History of Science with my own research from library catalogues. I intend
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The Ko-chih hui-pien was published intermittently for seven years
(see note 2 above), during ‘which time a total of sixty issues appeared.
Each issue carried one or more lead articles—often- published in install-
ments and consecutively paginated in the hope that readers themselve’é
would bind them into separate volumes. The first major series (Vol. I)
dealt with the natural sciences, covering a range of subjects sufficiently
wide to familiarize Chinese readers with the various branches of modern
science. Astronomy, mechanics, geology, metallurgy, thermology, natural
phenomena (i. e., thunder, lightening, dew, fog, etc.), optics, magnetism,
chemistry, botany, zoology and physiology were all presented. Realizing
that China lacked the kind of mechanistic and exberimental tradition of
s‘cience'thaf had been developed in the West thfough the work of Gilbert,
Galileo, Boyle, Hooke, Newton and many others, Fryér presented articles
on the various types of apparatus used for the study of meterology,
chemistry, mechanics, hydrostatics, pneumatics, astroﬁomy, biology and
surveying in a series of 33 installments (Vols. III-VI). The magazine
also published a variety of épecial articles on such subjects as Baconian
écientiﬁc methodology, Western materia medica and medical science,
physics, entomology and therapeutics.

. In order to meet the reader’s interest during its first few vears, the
Ko-chih hui-pien had to devote increasing space to applied sciences of
practical use. A great many articles were published on manufacturing
and technology, providing a rich store of information on 20-odd subjects

as diverse as railway construction, the dyeing industry, artillery, the

*to be exhaustive, but one must be aware that some obscure journals may be overlooked.
For the origins and development of scientific and technical periodicals from the sevente-
enth to the end of the eighteenth century, see David A, Kronick, A History of Séient:ﬁc
and Technical Periodicals: 1665-1790 (New York: :I‘he Scarecrow Press, Inc., 1962).
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‘manufacture of “lucifer” matches, kinetography, textile machinery, rice-
‘hulling - machine, the glass and sugar industries, the production of
carbonated-water, and icemaking machine, the telephone, electro-metallurgy,
and photography (see appendix). But Fryer never wavered in his aim of
introducing pure science into China. During the first four years of his
magazine, he not only continued to publish origin'al articles on abstract
theories, but also he preferred materials on the theoretical aspects’ of
science in his translations of other Western scientific works.

After 1880 the magazine conspicuously shifted its emphasis to basic
séiences, a trend which emerged with even greater clarity after 1885.
Up to 1880, Fryer’s published works outside of the Ko-chih hui-pien totaled
34 volumes, of which only 12 (or 35 percent) were on natural sciences.
From 1800 to 1885, however, the percentage of works on the natural
sciences increased  to 63 percent; and during the next four years it
increased further to 83 percent.®” It may also be noted that Fryer paid
increasing attention to mathemati‘cs as a foundation of scientific kﬁowledge;
It has been generally accepted that mathematics and the mathematization

of hypotheses constitute the backbone-of modern ‘science; ®® and mathe-

(27) Bennett, John Fryer, pp. 34-36.
(28) Regarding the role of mathematics in modern science, Professor Alexandre Koyré, wrote
that “Experiment—in contradistinction to mere experience—is a question we put in
Nature. In order to receive an answer we must formulate it in some .definite language.
" The Galilean revolution can be boiled down to the discovery of that language, to the
discovery of the fact that mathematics is the grammar of science. It is this discovery
" of the rational structure of Nature which gave the a priori foundations to the modern
experimental science and made its . constitution possible.” See his Metaphysics and
" Measurement: Essays in Scientific Revolution (Cambridge, Mass.: - Harvard University
Press, 1968), p. 14n. See also: Salomon Bochner, The Role of Mathematics in the Rise of
Science (New Jersey: Princeton University Press, 1966); Alfreed North Whitehead,
«Mathematics as an Element in the History of Thought,” in his Science and the Modern
World (New Yotk: The Free Press, 1969), pp. 19-37; and Herbert Butterfield, The
Origins of Mcdern Science, 1300-1800 (New York: The Free Press, 1968), pp. 99-101.

— 741 =



FRPTRPET SR

matics had played an extremely important role in the European “scientific
revolution.” Feeling that perhaps the Chinese should begin their scientific
inquiries by acquiring an interest in mathematics, Fryer created a special
department in the magazine on mathematical problems.?® However, the
problems presented in this department failed to bring the already sophis-
ticated traditional Chinese calculating techniques to a fusion point with
the other branches of natural science.®®

Initially, 3,000 copies of the Ko-chih hui-pien were issued. Nine
months after the publication of its first issue, the first nine issues were
reprinted in a second edition to meet the unexpectedly large demand.®?
The enthusiastic reception accorded the magazine attests that as early
as the 1870’s there was a widespread interest among the Chinese literati
at least in some aspects of Western technology, if not in science itself.

During the first year of its publication, the Ko-chih hui-pien was available

(29) The Ko-chik hui-pien consisted of 60 issues, This special department on mathematical
-problems can be found in 27 issues (February 1876—January 1877, May 1877—August 1877,
and Spring 1890—Fall 1892). According to Fryer himself, more than half of the inquiries
he received during the first seven months of Ko-chik hui-pien's publication were concerned
with mathematical problems (see KCHP, LE 63, September 1876). Yet, curiously, while
the Chinese interest in mathematics was quite obvious, this department is not to be
found in a total of 33 issues. The reasons for its disappearance remain to be explored.

(30) Mathematics, a formal science, though not a branch of natural science itself, is an indis-
pensable intellectual force for the creation and emergence of rigorously workable concepts
in natural science. It is the “abstractness” of mathematics, or its idealization of objects
occuring in the physical world, however, makes it a dominant intellectual force. If the
mathematics developed in Renaissance Europe had been confined to calculating techniques
and separated from other disciplines of natural science, it would have been unable to
contribute to the development of science in the way that it did. For traditional Chinese
calculating techniques, see Joseph Needham, Science and Civilisation in China (Cambridge,
England: The Syndics of the Cambridge University Press), Vol 3, 1970, pp. 1-168 and
Li Jen-yen (sic.) (Li Yen), Chung-kuo suan-hsiieh shih (History of Chinese mathematics;
Taipei: Commercial Press, 1972), passim,

(31) See Fryer, KCHP, 1:22b (November 1876). Unfortunately, the number of the second
edition is not known,
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in 24 inland cities and coastal ports. In September 1877, agents in 27
towns distributed the mdgazine; in April 1880, 30. By the end of 1880,
with the inclusion of Timothy Richard in Taiyuan as an agent, the

number of the magazine’s agents had increased to as many as 70, located

Locations of the distributing agents of the Ko-chih hui-pien

0 200 400 ‘600 500 1,000 Miles
7

l') 450 ) 8:)0 ! 1,2'l00 ' l:GG)K,ilometers

1. Newchwang 2. Peking 3. Tiemtsin 4. Paoting 5. Taiyuan 6. Tengchow 7. Chefoo 8. Tsing-
chow (Tsingchau) 9. Tsinan 10. Chinkiang 11. Nanking 12. Shanghai 13. Scochow 14. Yang-
chow, Kiangsu 15. Hangchow 16. Ningpo 17. Anking 18. Hankow 19. Ichang 20. Chungking
21. Shashik 22. Wuchang 23. Hingkwochow, Hupeh 24. Kiukiang 25. Wenchow 26. Nanchang -
27. ;\f;hsueh, Hupeh 28. Yihyang, Hunan 29. Changsha 30. Hsiangtan 31. Shaopo, Kiangsu
32. Foochow 33. Tahsui Taiwan 34, Amoy 35. Swatow 36. Kweilin 37. Canton 38. Hongkong
39. Singapore.
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in 18 treaty ports and 21 coastal and inland cities (1. Anhwei: Anking;
2. Chekiang: Hangchow, Ningpo, Wenchow; 3. Fukien: ~Amoy,
ng()chow; 4. Hongkong; 5. Hopei: Paoting, Peking, Tientsin; 6.
Hunan: Changsha, Hsiangtan, Yihyang; 7. Hupeh: Hankow, Hingkwo-.
chow, Ichang, Shashih, Wuchang, Wuhsueh; 8. Kiangsi: Kiukiang,
Nanchang; 9. Kiangsu: Chinkiang, Nankiﬁg, Shanghai, Shaopo, vSoochow,
Yangchow; 10. Kwangsi: Kweilin; 11. Kwangtung: Canton, Swatow;
12. Liaoning: Newchwang; 13. Shansi: Taiyuan; 14. Shantung:
Chefoo, Tengchow, Tsinan, Tsingchow; 15. Singapore; 16. Szechwan:
Chungking; and 17. Taiwan: Tamsui. See map above; treaty ports are

underlined).

THE READERS’ RESPONSE TO THE KO-CHIH HUI-PIEN

John Fryer used the Ko-chih hui-pien not only to disseminate scientific
knowledge and information but also to maintain two-way communication
with his readers. For the latter purpose, he included a section entitled
“Hu-hsiang wen-ta” (lit. “mutual Questions and answers”) or “Letters to
the Editor.” The reader was given an opportunity to have his questions
answered, provided that they Weré related to science and techn(;logy.
Even when some questions demonstrated no more than curiosity about
trivial matters, Fryer would seize the opportunity and expand his answer
to cover related scientific and technical facts. The letters published
represented readership among almost all of the treaty ports, but- there
y_ifere also mar‘;’Y Iettefs (éppro‘ximartely 45 péréent) from inland or outlying

areas, including at least one from Taiwan and another from Yunnan. (¥

(32) KCHP, LE 257 (October 1880) .and 189 (December 1877). Information concerning the

localities from where the letters were sent is not always available. There were at leasty
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Not all letters received by Fryer were published, but some of the
printed ones were long enough to be considered as articles.

From January to June 1881, the “Letter to the Editor” department
was suspended. According to Fryer it was because most inquiries received
were not relevant to the magazine’s purposes. While a large number of
such letters were therefore never printed, those which appeared in the
tnagazine do provide an idea of the readers’ interests and attitudes.
Excludlng the four letters from foreign readers and the five mlscellaneous
lnqulrles regarding horse-racing, love, life lnsurance, and the price of the
Ko-chih hui-pien, the 317 published inquiries can be roughly classified
into two categories: (1) utility-motivated inquiries and (2) curiostty-
motivated inquiries.(“) Those falling into the first category usuatly
demonstrated little or no interest in scientific theories and Were:
primarily motivated by the practical value of Western products or
techniques. Those belonging to the second’ category wére inquiries
simply motivated by curiosity about things novel and 'strange, but there
were a considerable number of letters which demonstrated 1nterest in

vary'ing degrees of sCientiﬁc knOWIedge. Statistics of these categorles

are provided below.

*176 letters or 54.7 percent of the total were from treaty ports. The figure comprises:
52 from Shanghai, 19 from Canton, 16 from Hangchow, 13 from Tientsin, 13 from Amoy,
12 from Ningpo, 12 from Soochow, 11 from. Foochow, 11 from Hankow, 5 from Swatow,
3 from Chefoo, 3 from Nanking, 3 from Newchwang, 1 from Kiukiang, 1 from Chinkiang,

) and 1 from Tamsui.

(33) A clear-cut distinction cannot be easily drawn here, for they are frequently overlapping.
But for our purpose, which is to demonstrate the readers’ response to Western science
and technology, this categorization, though somewhat arbitrary, may be useful. For the
.five miscellaneous inquiries, see KCHP, LE 4 (March 1876), 26 (May 1876), 46 (July 1876),
113 (April 1877) and 147 (July 1877).
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Categories of the “Letters to the Editor” Published in the
Ko-chih hui-pien, 1876-1892

Category Numbers of letters published
Utility-motivated Inquiries
Health and medicine 26
Industrial and agricultural technology 79
Public policy 24
Sub-total 129 (402%)
Curiosity-motivated Inquiries
 Simple curiosity : { " 65
Scientific curiosity without previous
knowledge of Western science
Scientific curiosity based on some o
knowledge of Western science 63
Sub-total 188 (58.3%)
Miscellaneous 5 (1.6%)
Total 322

Source: Ko-chih hui-pien, 1876-1892.

Utility-motivated Inquiries

Undervthis category were inquiries about the utility of science and
technology to the individual, to the Chinese state, or to both. Unders-
tandably, many readers were interested in Western medicine since its
efficacy was often demonstrated by missionary doctors. No less than 26
inquiries (20 percent of the utility-motivated inquiries and 8 percent of
the total number of letters) dealt exclusively with personal health pro-

blems and diagnoses.®” For example, one reader wrote from Ningpo

(384) KCHP, LE 28 (May 1876); 30 (June 1876); 43 (July 1876); 60 (September 1876); 79, 83,
86 (November 1876); 87 (December 1876); 102 (March 1877); 122 (May 1877); 137 (June
1877); 145 (July 1877); 150 (August 1877); 163 (September 1877); 178, 184 (October 1877):
189 (December 1877); 219 (January 1878); 231 (March 1880); 236 (April 1880); 277
(August 1881); 280 (September 1881); 282 (October 1881); 290 (December 1881); 295
(January 1882); and 299 (Fall 1890).
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seeking methods to alleviate pain caused by lime powder accidentally

came in contact with the eyes.C®®

Writing from Hankow, a Mr. Chang

stated his belief that European beverages were better for health than

tea:

Some Westerners residing in China do not care for tea. Instéad,
they drink three other beverages: coffee, cocoa, and chocolate. I -
- have access to all three of them and have tried them. They
taste awful but I assume that the reason for drinking them must
be their tonic value [since both their color and bitter taste are
not dissimilar to Chinese herb drugs]. If the Chinese drink them,
they might find them equally beneficial....®®

Another reader wrote from Yen-t’'ai (not Chefoo) in a similar tone:

I find that the Westerners often drink A’u-chiw [lit. “bitter wine,”
i.e, beer] They say that it is good for one’s health. I have
tried it several times and have discovered that it Zs beneficial. I
do not know, however, from what material and by what method
it is manufactured. I therefore do not dare drink much.®""

There were at least two inquiries concerning first-aid techniques®® and

two with Western auristics.®® Writing from Foochow, a reader was

anxious to learn the methods of preventing sunburn.®® A Mr. Tu,

writing from Swatow, inquired about polyuria from which he had suffered

for many years.*® A reader in Shanghai was not too embarrassed to

write Fryer seeking a cure for obesity.“® There were also letters

(35) KCHP, LE 28 (May 1876).
(36) KCHP, LE 30 (June 1876).
(37)  KCHP, LE 43 (July 1876).

(38) KCHP, LE 83 (Novemher 1876) and 163 (September 1877).
(39) KCHP, LE 60 (September 1876) and 189 (December 1877).

(40) KCHP, LE 79 (November 1876).
(41) KCHP, LE 282 (October 1881).
(42) KCHP, LE 295 (January 1882).
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inquiring about cures for asthma, the manufacturing of santonin, the

properties of opium, the protection of eyesight, and Westéern anes-
thesia."*® \
Inquiries seeking techniques for industrial and agricultural production
occupied a much larger proportion of the letters to the editor column.
A total of 79 letters (24.5 percent of the total number of letters) were
concerned with technologica‘1 matters. Some of the ‘readers seeking
techniques of manufacturing presumably were aware of the fact that
the increase of industrial and agricultural production in their private
enterprises would benefit the country and the society 'in one way or the
other. There were numerous inquiries concerning the techniques of
manufacturing various Western products: sulphuric and nitric acids,
sand filters, water-distilling machines, watch Iubricants, candles, grape
wine, irbn‘ éupplenient wine, apple wine, matches, vinegar, rope, menthol,

‘dynamite, pencils, screws, electric incandescent lights, mercurochrome,

ink, soap, cassia oil, candy, needles, saws, gold-leaf, rubber stamps,

artificial ivory, files, etc. Usually, Fryer discussed the techniques. of
manufacturing such objects in detail in his replies.*” Inquiries seeking
techniques for extracting gold, copper, silver, lead, and tin from ores and
other substaﬁces were also received.“” Two articles of superior Quality

on the manufacturing of glass bottles and firebricks were contributed by

(43) KCHP, LE 87 (December 1876), 150 (August 1877), 219 (January 1878), 277 (August 1881)
and 299 (Fall 1890).

(44) KCHP, LE 5 (March 1876); 47, 52 (August 1876); 70, 74 (October 1876); 55. (September
1876); 91 (December 1876); 101, 103 (March 1877); 127 (May 1877); 144 (July 1877); 152
(August 1877); 188, 203, 205 (December 1877); 233 (April 1880); 243 (June 1880); 266,

268, 270 (December 1880); 273 (July 1881); 289 (December 1881); 293 (January 1882);
300, 302 (Spring 1891); and 315 (Spring 1892).

(45) KCHP, LE 35 (June 1876), 85 (November 1876), 108 (April 1877), 109 (April 1877) and

244 (June 1889) for example.
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Hsii Chien-yin (T. Chung-hu, 1845-1901), son of Hsii Shou (T. Hsiieh-
ts'un) and a staff member of the Kiangnan arsenal.“® Mr. Jen, writing
from Anhwei, asked about techniques for wool-bleaching;“” and Mr.
Wang, apparently dissatisfied with the traditional Chinese methods of
dyeing, inquired about alternative Western techniques.® Not a few
letters were inquiries regarding the mysterious techiques of photography
and of electro-plating. For example, writing from Hangchow, a reader

demonstrated his keen interest in the technique used for copper plating.

He asked:

... Sulphate of copper is essential in copper plating...,but not
only is its price dear in China, it is also difficult to extract it
in its pure form. If one desires to manufacture it by himself,
would there be a simpler method?¢®

A Mr. Ch’iu, writing from Kiangsi, sought techniques for making emulsion
of silver bromide (i.e., gelatin emulsion).®® A Mr. Wu, obviously pos-
sessing the necessary skills for making emulsions, wrote from T’ai-chou,

Chekiang :

Sensitive paper is made by coating the printing paper with yin-fen
[lit. silver powder, presumably, emulsion]. Photographers can
prepare it by themselves. However, its quality deteriorates in a
couple of days. It differs from the same paper imported from
the West which does not change its color even after several
months. Kindly inform me of its method of preparation so that
the color can be preserved.®?

(46) KCHP, LE 248 and 249 (August 1880).
(47) KCHP, LE 297 (Fall 1890).

(48) KCHP, LE 320 (Fall 1892).

(49) KCHP, LE 240 (May 1880).

(50) KCHP, LE 307 (Summer 1891).

(51) KCHP, LE 310 (Fall 1891).
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Besides seeking techniques for industrial and commercial production,
there were also letters soliciting more economical ways for agricultural
production. Two readers jointly wrote to Fryer in April 1876 inquiring
about machines employed for such purposes.®® After collecting and
translating the materials, Fryer published a special section in the Ko-chih
hui-pien two months later dealing with agricultural machinery (tractors,
mulchers, scarifiers, rice-hulling machines, etc.). It alone occupied 15
pages — fully illustrated and lucidly explained.®®

While a great number of readers simply wanted to know how Western
technology could be used to expand production and to improve techniques
in their private enterprises, there was also a significant number of readers
who concerned themselves with the problem of how technology could
enhance China’s “wealth and power.” Reflecting a rising interest in the
development of mining in nineteenth-century China were at least 9 letters
dealing directly with the problem of adopting Western mining technology.
Writing separately in 1876, 1877 and 1878, three readers sought specific infor-
mation on coal-mining, gold-mining and the ventilation system employed
for such purposes.®® At least five letters in the magazine were inquiries
regarding the identification of ores and the techniques of Qquantitative
analysis to determine the profitability of a certain ore.®® A reader,
writing in 1881 from Ch’ang-chou, Kiangsu, was interested specifically in
the employment of Western mining engineers to explore a vein of ore

in Fukien.®® Fryer, in reply, raised the issue of the large amount of

(52) KCHP, LE 9 (April 1876).

(53) KCHP, 2:1-8 (June 1877).

(54) KCHP, LE 62 (September 1876), 117 (April 1877), and 212 (January 1878).

(55) KCHP, LE 29 (June 1876), 84 (November 1876), 90 (December 1876), 97 (January 1877),
and 276 (August 1881).

(56) KCHP, LE 286 (November 1881).
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capital needed for initial investment in ore exploitation and therefore
encouraged the interested readers to organize a joint-stock company.
Demonstrating their desire to enrich and strengthen China, 12 readers
wrote (3.7 percent, not including letters on mining) to Fryer‘aboﬁt their
concern for national defense and various other public impératives.‘ For
example, writing from Honan in 1876, A Mr. Wu was eager to learn the
causes of the devastating periodic floods of the Yellow River and means
of preventing them.®” One reader inquired about the method of cons-
tructing underwater tunnels (1876), and another suggested that China
adopt the running-water supply system of the West (1877).°® Two
readers, writing in 1877 from Sung-chiang and Hankow inquired about
the. profitability of planting boxwood and the method of purifying
cottonseed oil in the hope of benefitting China economically.®® There

were at least two letters concerned with monetary problems. A Mr.

Chou wrote from Hangchow in 1877:

" “The paper of the money bills issued by Western banks is ex-
tremely durable [i.e., soft but tough]. If one holds it against
the light, he observes the name of the bank, printed in Western
letters, quite clearly. The color [i.e., the watermark] of the
letters is either brighter or darker than that of the paper.
This is the safest method of printing, for it prevents counter-
feiting....®®

Interested in the problem of minting, a reader wrote from Amoy in the

(57) KCHP, LE 11 (April 1876). Curiously enough, fourteen years had elapsed before Mr.
Morrison, an English engineer, was invited to give special lectures dealing with the
problem. A translated version of his speech can be found in Fryer, KCHP, 2:31-34b
(Summer 1890).

(58) KCHP, LE 58 (September 1876) and 129 (May 1877).

(59) KCHP, LE 118 (April 1877) and 158 (September 1877).

(60) KCHP, LE 160 (September 1877).
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‘Same year:

‘Previously, the gold, silver, and copper coins' of the West were

" made by pressing the type matrix onto these substances. Later,

minting machinery were devised and built. They are most_ con-
venient and are much better than coining manually. Coins minted
in China are of a very poor quality and people can counterfeit
them without difficulty. If the Chinese copper coins were made

by using the Western method, not only would their sizes be

A certain Mr. Hsii in Shanghai earnestly discussed the pros and cons of

‘building railroads to connect with the Russian lines near the border of

'standardized, but such a method would also facilitate business.

Besides, the price of machinery and of type is not excessively

high. Within a few years the capital invested will be balanced .
by the profits derived from minting....®"

Heilungkiang.®?

lacking, the readers of the Ko-chih hui-pien were not entirely apathetic
toward at least some aspects of Western-s_tyle educational programs —

especially the education of the physwally handicapped. A Mr. Ku wrote

While general concern for China’s educational needs was curiously

from Tlentsm in 1877

The blind exist in all countries. They are especially numerous
in several localities in China. A great majority of them are
fortunetellers, musicians, and singers. These professions,
however, contribute little to society and their income is far
from sufficient. If they could not engage even in these
professions, they would become a burden to those who financially
support them. Even if born into rich families, they would

(61)

(62)

KCHP, LE 151 (August 1877). See also Frank H.H. King, “Monetary reform and the
mint question,” in his Money and Monetary Policy in Ching: 1845-1895 (Cambridge,

Mass.: Harvard University Press, 1965), pp. 211-228.
KCHP, LE 303 (Spring 1891).
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become useless persons if they were simply fed and did nothing
the year round....Please expla_in in detail the techniques used
in the West which could also benefit China.®®

Fryer suggested in his reply the romanization of Chinese language and
the borrowing of Western tangible-letter system (i.e., William Moon’s
alphabet). Four years after the appearance of this letter, another reader
wrote to solicit similar advice on the methods of educating the deaf and
the dumb.®® Fryer suggested the manual (sign-language) system in his
reply to this ‘inquiry.
Curiosit);-mdtivated ‘Inquiries

Despite the fact that a large number of the magazine’s readers Were
primarily interested in technology or applied science, communicafions
demonstrating the writers’ curiosity about and interest in Western scienti-
fic knowledge were surprisingly numerous. Included in this category are
inquiries motivated by general curiosity regarding non-scientific matters
and those motivated by curiosity about scientific subjects with or
without previous i{nowledge of Western science.®

A large percentage of theﬁ letters analyzed (approximately 21.1 percent
of all the 822 letters) indicates a simple curiosity about things that were

novel to Chinese custom and practice. For e){ample, a reader in Ningpo

(63) KCHP, LE 136 (June 1877).

(64) KCHP, LE 230 (March 1880). For an interesting book on a Chinese alphabet for the
blind, see Constance Gordon-Cumming, The Inventor of the Numeral-type for China by the
Use of which Illiterate Chinese both Blind and Sighted Can Very Quickly be Taught to Read
and Write Fluently (London: Downey & Co., Ltd., 1898).

(65) Although these sub-categories are not always easy to distinguish, .there are two objective
criteria used in determining into which group a given inquiry. should fall, namely, (1)
phraseology—i. €., how an inquiry is phrased or whether there is any scientific nomencla-
ture used? (2) reference—i.e, is there any reference made to a well-known scientist and

his ideas and/or any published scientific work?
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praised the design of Western diving equipment as “very ingenious” and
inquired about the way it functioned.®® Writing from Shanghai, a
reader requested information on the method used for determining the
scale of magnification in a microscope.®® A Mr. Huang wrote to ask
the secret of a certain type of magical trick (which was actually‘ based
on optical illusions) popular in the West so that he could draw large
audiences to make profit in ticket sales.®® Impressed by the economy

of Western alphabets, a reader wrote from Shanghai:

Twenty four [sic] letters are used in Western languages. All
the [European] languages can be expressed by those symbols.
China alone has never used them. When and where was the
alphabet first used?®®

A reader in Shanghai asked if the Westerners, like the Chinese, kept

genealogies.”™ A Mr. Chou in Canton wrote in 1877:

In antiquity, Kung-yeh Ch’ang was able to understand the lan-
guage of birds and Ko Lu of Chieh was able to understand that
of the cows. Since these lengendary stories have been passed
down orally, we may perhaps assume that such things were not
totally inconceivable. Their methods, however, are no longer
known. I wonder if there are ways [to interpret the animals’
languages] in the West?(D

A Mr. Yang wrote from Hankow asking why the price of mercury

fluctuated.™ Writing from Amoy, a Mr. Kuo wondered why the Western

(66) KCHP, LE 81 (November 1876).
(67) KCHP, LE 126 (May 1877).

(68) KCHP, LE 138 (June 1877).

(69) KCHP, LE 142 (July 1877).

(70) KCHP, LE 112 (April 1877).

(71) KCHP, LE 153 (August 1877).
(72) KCHP, LE 164 (September 1877).
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.countries annually purchased thousands of piculs of human hair from

China,™ and a reader in Canton expressed his amazement at the techni-

ques of electrotherapy.™ Writing from Tientsin, a Mr. Wu sought

-advice on how to eliminate the tattoo on his body.¢”™ Another inquiry

sent by an obscure reader may also be included in the category of simple
curiosity. He wished to know why flies and mosquitoes existed.(™®
There were also a great number of readers who, showing no previous
knowledge of Western science, were generally curious about some pheno-
mena of nature and were interested enough to address inquiries to the
Ko-chih hui-pien. For example, one reader wrote in 1876:
If one rubs against the fur of a cat in a dark place when the
temperature is low, he sees sparks, hears a faint popping sound,
and his fingers itch....What causes all these phenomena?"
Having observed the cracking of several earthenware jars (of large
dimensions, for holding water) in a chilly winter, a reader sought an

explanation of the cause of their cracking.”™® Writing from Tientsin, a

‘Mr. Hsii inquired:

Hair turns gray and falls when one’s age is advanced. A black
hair [pulled out before it changes its color], however, does not -
turn gray, even after one thousand years. Why?(™

One reader wondered why high altitude caused him discomfort, and

another was puzzled by the change he had observed in the color of human

(73) KCHP, LE 209 (December 1877).
(74) KCHP, LE 221 (February 1880).
(75) KCHP, LE 293 (Summer 1890).
(76) KCHP, LE 312 (Fall 1891).

(77) KCHP, LE 1 (February 1876).
(78). KCHP, LE 2 (February 1876).
(79) KCHP, LE 106 (March 1877).
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stools.®” Many more inquiries sent from various localities, while demons-
trating no previous knowledge of chemistry, medical science, physics,
astronomy or other branches of modern science, showed interest in some
scientific interpretation on various matters. Mr. Wang looked for evidence
-for the existence of carbon in sugar.®® A reader in Soochow: thought
that the thermometer used by Western physicians could actually diagnose
the patient’s symptoms and was therefore curious about kow the thérmo-
metér worked.®” Mr. Shen wrote from Hangchow wondering if it was
-physically -possible to. measure the weight of something as light as a
segment of human hair, while another reader asked if electric wire could
really transmit human voices.®® Writing from Canton, Mr. Huang was
quite taken with one interesting aspect of sound — echo —and was led
to inquir‘e‘babout the theory (li) behind it.‘s" A writer, also in Canton,
asked why corrosive acids turn wood into charcoal; yet another from
Tientsin wondered why the world’s supply of oxygen was never exhaus-
ted.® A skeptic among Fryer’s readers questioned whether water
really was a combination of oxygen and hydrogen.®® OQther inquiries of
this nature included such questions as why it took at least three years
for the light from the nearest star to reach the earth, how a photometer

worked,®” and how dew, frost, cyclones, mirages, and hail were formed.®®

(80) KCHP, LE 168 (October 1877) and 235 (April 1880).

{(81) KCHP, LE 88 (December 1876).

(82) KCHP, LE 116 (April 1877).

(83) KCHP, LE 131, 135 (June 1877).

(84) KCHP, LE 134 (June 1877).

(85) KCHP, LE 170 and 183 (October 1877).

(86) KCHP, LE 197 (December 1877).

(87) KCHP, LE 201 (December 1877) and 216 (January 1878).

(88) See KCHP, LE 195 (December 1877), 217 (January 1878), 220 (February 1880), and 241
(May 1880).
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Some of the readers, while retaining their superstitious beliefs about
nature, were nevertheless curious enough to seek further explanétions.

One reader in Ch’ing-chou, Shantung wrote:

A rainbow is also called ti-tung [etYr‘nologically, animals belong
to the species of serpent or scorpion]. It is the yim-ch’i [lit.
lascivious air] in the universe created by the licentious coition
of the sun and the rain. How would the scientist interpret this

- phenomenon?®® o

Fryer explained the refractive characteristics of light and color in Car-
tesian and Newtonian terms. A similar superstitious belief can be observed

in the question of Mr. Tsou of Sung-chiang, Kiangsu:

When it is cloudy and there is a rain storm, I can hear some-
thing like a ghosts’ wail. It is known as the Zi-ck’ox [lit. earth’s
mourn]. When I listen to it attentively, the sound then seems
to be from somewhere else. I do not know what causes it. When
T studied the classics, I discovered the phrase yiieh-yiin-erh-feng
[lit. When the moon turns nebulous, wind starts to blow]. I very.
often see a ring around the moon which 'ibs several times the size
of the moon. It is called the yiieh-chia [lit. moon’s canguel. Is
it wind or is it rain? What causes it? About a month ago I ‘ '
observed a black airy belt stretching from the east to the west
across the sky in this area. It did not disperse for several hours.
What kind of portent could this be?®®

Fryer replied in part:

This office has never seen ghosts, does not know how their wail
sounds and therefore has no way to know to which category of
melody it belongs... .All the unfamiliar phenomena observed in
_the universe have their basis [in science]. If they are beyond

(89)  KCHP, LE 223 (February 1880).
(90) KCHP, LE 252 (August 1880).
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the knowledge of the present, people will be able to discover

them in the future.

Another group of readers was no less curious about nature, but
remarkably enough, they seem to have sought scientific explanations on
their own, and in the process they had become interested in science itself.
What is particularly noteworthy is the fact that several highly technical
articles or inquiries were written not by known Chinese scientists and
mathematicians, but rather by obscure or anonymous Chinese readers.
They demonstrated not merely a certain scientific curiosity but also a
degree of genuine knowledge of Western science. For example, one readef
wondered about the weight of heat and inquired:

Heat causes a substance to expand and so does water. But water

increases the weight of the substance; does heat also increase its

weight?®D
Fryer seized this opportunity to explain the erroneous conception contained
in the “phlogiston” theory.®® A Mr. Chao, in a critical analysis of Mr.

Shih’s article on phlegm (which had previously appeared in the Ko-chik

(91) KCHP, LE 194 (December 1877).

(92) “Phlogiston theory” was first found in J.J. Becher’s Physicae Subterranae (1669). It was
later expounded by the German chemist Georg Ernest Stahl (1660-1734) and was generally
accepted by chemists from about 1730 until near the close of the century, Phlogiston,
as known to Stahl and his followers, was the substance emitted during combustion and
the calcination of metals. Many reactions became comprehensible when interpreted in
terms of an exchange of phlogiston, so that often where a modern chemist sees a gain
or loss of oxygen, Stahl and his followers saw an inverse loss or gain of phlogiston,
Air was thought to be an unreactive medium that was usually present but acted only as
a physical agent. Only after Henry Cavendish (1731-1810) engaged himself in serious
studies of gases and after Lavoisier’s (1743-1794) chemical revolution, when the common
gases were discovered, did phlogiston become a big impediment to the interpretation of
experimental work. For a fuller explanation, see A. Rupert Hall, The Scientific Revolution,
1500-1800: The Formation of the Modern Sciemtific Attitude (Boston: Beacon Press,
1970), pp. 328-338.
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hui-pien), expounded on the human digestive system in an admirable
manner.®® Writing from Chia-shan, Chekiang, Mr. Sun challenged the
belief that the theory of the sphericity of the earth was Western in
origin. He cited the Choupi suan-ching (Calculating Methods, completed
during the Han dynasty) as proof of its Chinese origin.®® While an
anonymous reader contributed an article on the sources of “force” (&),

A Mr. Li of Soochow was curious about what exactly determines color.

(95)

Several readers were curious about the causes of tides.®® A fascina-

ting observation sent by a Mr. Chang in Ningpo reads:

According to the Westerners the cause of [lithospheric] tides is
attributed to the moon’s gravitational action upon the ocean on
the surface of the earth. The earth rotates once diurnally and
hence the water [on the surface of the earth] facing the moon
rises. ... This is easy to understand. According to this, however,
it should rise only once diurnally. Furthermore, not only the
water facing the moon rises, but also the water on the other
side of the earth. Therefore, tides rise twice diurnally. This is
a fact that can be observed daily. Its theory, nevertheless, is
difficult to comprehend....Based upon the gravitational action
between the earth and the moon, the surface of the water
opposite the moon not only should not rise but actually should
fall....@"

(93) KCHP, LE 232 (March 1880).

(94) KCHP, LE 263 (November 1880).

(95) KCHP, LE 313 (Spring 1892) and 316 (Summer 1892).

(96) KCHP, LE 18 (April 1876), 166 (September 1877) and 181 (October 1877). For the signi-
ficance of the study of tides in the realm of natural sciences, see Harold L. Burstyn,
“Galileo’s Attempt to Prove that the Earth Moves,” Isis, Vol. 53 (Part 2, No. 172), 1962,
pp. 161-185 and Rear Admiral Leo Otis Colbert, “The Sun, the Moon, and thg Tides,”
Webster P. True, ed., Smithsonian Treasury of Science (Washington, D, C.: The Smithsonian
Institution, 1960), Vol. 1I, pp. 440-459.

(97) KCHP, LE 166 (September 1877).
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Writing from Shanghai, Mr. Sun offered a highly intelligent interpretation

of the causes of the tides. Included in his interpretation was a hypothe-

tical gravitational center between the earth and the moon and the existence

of a ‘centrifugal force when the earth revolved around this center.®®

Mathematics and astronomy seem to be two favorite subjects for a
number of readers. Inquiries regarding mathematical problems and
calculating instruments were many, and at least twelve of them were
published in Fryer’s magazine.®® Among them, a certain Mr. Su offered
2024 possible ways of solving a mathematical puzzle which was very
popular in the United States at that time.°® There were at least
fourteen letters concerning astronomical matters — all written in highly
technical terms. A reader inquired about eclipses and another wrote
about the correlation between sunspots and the differing amounts of heat
they generéte.(“”) Questions cohcefning the movement of planets and
those concerning the zodiac, the North and South Poles, and the like
‘'were numerous.(» ‘

In the field of physiology, one reader was curious to know the func-
tions of the spleen, while another, observing the surprisingly large amount
of saliva one needs daily, wondered what gland continuously produced
it. 1  Inquiries in the field of chemistry and physics were also numerous.

While two of the magazine’s readers wondered about the nature of

(98) KCHP, LE 181 {October 1877). :

(99) KCHP, LE 17 (April 1876), 40 (July 1876), 63 (September 1876), 76 (October 1876), 111
(April 1877), 119 (May 1877), 196 (December 1877), 245 (June 1880), 250 (August 1880),
255, 256 (September 1880), and 281 (October 1881).

(100) - KCHP, LE 247 (July 1880).- For the puzzle, see 238 (May 1880).

(101} KQHP, LE 15 (April 1876) and 279 (September 1881).

(102) KCHP, LE 3, 6 (March 1876), 13, 14, 16 (April 1876), 25 (May 1876), 37, 38 (June 1876),
54 (August 1876), 98 (March 1877), and 174 (October 1877).

(103) KCHP, LE 124 (May 1877) and 278 (September 1881).
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mercury, another reader wanted to know why the magnetic power on a
metal bar diminishes and fades away in the course of time®*® One
reader, realizing that metal expands and shrinks depending on temperature,
sought ways that would allow the péndulum to regulate the movement of a
clpck accuratély, despite the variations of external condit{ions‘.(“’s’ Another
questioned why cerfain chemicals were used in photo-developing.®*
Several readers offered their own observations and experiments. A
reader in Shanghai reported on his observations of river tides.(lb_??. A
certain Mr. Hua observed the changing position of the rising sun.®%® | A
Mr. Yao in Ningpo described an experiment with light he perfofnied
in a dark room.®%® A Mr. (;‘,hou in Amoy, after conducting hi's an'
experiments, became skeptical of the age-old Chinese saying that “chen-
chin pu-p'a huolien” or “real metal endures heat.”™? 'Writing‘ from
Soochow, a Mr. Sun pointed out that the Chinese materia medica, Pen-
is’ao kdn_g-mu, was wrong When it said that one could extract mercury
from ﬁortulaca (ma-ch'ih hsien). 'V o
Reflecting the interest of some readers in various types of scieﬁtiﬁ_c
apparatus, Mr Wang wrote in 1877 from Wuchang: v
I own a telescope. The diameter of the larger lens is a little
over 2 inches, I am able to observe clearly the surface of the

moon. There are mountains, craters, plains, lakes, and oceans.
But according to the Westerners, the moon is devoid of air and

(104) See KCHP, LE 48 (August 1876), 64 (September 1876) and 99 (March 1877).
(105) KCHP, LE 45 (July 1876).

(106) KCHP, LE 306 (Summer 1891).

(107) KCHP, LE 18 (April 1876).

(108) KCHP, LE 54 (August 1876).

(109) KCHP, LE 68 (October 1876).

(110) KCHP, LE 141 (July 1877).

(111) KCHP, LE 146 (July 1877).

— 761 —



ERETIRTIEN 5]

water, has neither plants nor animals, and its surface is freezing

cold. Please provide me with concrete evidence supporting this »

hypothesis, *1®

One reader conjectured that equatorial heat caused the 78-mile dif-
ference between the horizontal and the vertical diameter of the earth,
and another questioned the existence of carbon in the air, since it looked
so transparently clear to him.™® There were at least a few readers
who had developed sufficient faith in Western science to instinctively
question traditional Chinese beliefs. For example, one reader doubted
the validity of Chinese physiognomy simply because it was Chinese; and
ahother doubted the accuracy of the period of animal gestation recorded
in China simply because it appeared only ih Chinese literature ®

Despite the significant number of letters to John Fryer that indicate
the intellectual stirrings among the Chinese literati and the broédening
of their interest, it must be emphasized that most Chinese were
attracted to Western science and technology by their practical utility.
Fryer himself was in fact disappointed by t}he slow response of the
Chinese to the gospel of pure science. As indicated above, among the
322 letters to the editor published in the Ko-chik hui-pien, only 123
letters (or 38.2 percent) showed any knowledge of, or interest in,
scientific theories or abstract scientific problems. The ‘fest either
revealed superficial curiosity about mnovel Western inventions or
demonstrated a desire to adopt Western technology solely to increase
China’s commercial production or to enhance her wealth and strength.

The attitudes of most of the readers of the . Ko-chik hui-pien in fact

(112) KCHP, LE 107 (March 1877).
(113) KCHP, LE 202 (December 1877) and 251 (August 1880).
(114) KCHP, LE 130 (May 1877) and 206 (December 1877).
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paralleled those of the leaders of the self-strengthening movement,
although the interests of many literati were in many ways much broader
than those of the government. leaders; they anticipated the more
widespread awakening among the Chinese of the generation after 1895.
Most nineteenth-century Americans were by no means less interested in
the utility of science and technology than the Chinese readers of the
Ko-chih hui-pien. Americans, too, were concerned chiefly with scientific
and technological ideas which promised immediate material benefit.*®
The difference between China and the United States in this period, of
course, is that America, deriving its scientific culture from Europe,
always had a group of intellectuals fully in tune with discoveries in
basic science, whereas no similar group of intellectuals existed in China.
Furthermore, nineteenth-century Americans, though they might not all
manifest an active interest in science per se, had at least a faith in it.
They were living in an environment where rationalism was developed
to a high degree. This was, perhaps, not the case in China. Since
technological advancement was considered to be the keystone of material
affluence in the nineteenth-century West, many Europeans, too, paid far
less attention to basic science than to applied or practical science. The
intellect of the philosophe, in either Europe or America, never disdained
the application of scientific principles to everyday affairs. The case of
nineteenth-century China confirms rather than disproves the validity of

Perry Miller’s proposition that “utility is pursued within universality.”®'®

(115) Richard Harrison Shryock, “American Indifference to Basic Science during the Ninete-
enth Century,” Archives Internationale d'Histoire des Sciences, No. 28 (1948-1949), pp.
3-18. See also George Daniels, American Science in the Age of Jackson (New York:
"Columbia University Press, 1968), pp. 6-33.

(116) Following Perry Miller’s term, “Utility within Universality,” in his The Life of the
Mind in America, from the Revolution to the Civil War (New York: Harcourt, Brace &
World, 1965), pp. 287-308.
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There were letters in the Ko-chih hui-pien which indicate the fact
that for some Chinese, at least, the interest in material technology for
utilitarian pﬁrboses had already developed into a faith in it. In at least
one case, the use of machmery in tea planting was suggested Wlthout
taking topographical factors as well as labor and other economic conditlons
into consideration,®'? On the other hand, there were those whose letters
reveal a widespread belief that Western technology could be directly
transplanted to China. One reader wondered whether apples grown in
China could be used for producing apple cider; and another reader was
amazed that the telephone at Hongkew, Shanghai, besides being able to
handle foreign languages, could also transmit the Chinese language, which
he considered very different."*® Among the Ko-chih hui-pien’s readers,
we see the emergence of the Chinese desire to introduce Western science
and technology in a way that was appropriate to meeting Chinese needs.

It is evident that among the Ko-chih hui-pien’s readers who showed
interest in Western science and technology, the majority of them were
more interested in the practical utility of technology than in scientific
truth. But the fact remains that a fair percentage of the readers had
shown a genuine curiosity about natural phenomena and, moreover, had
written to Fryer in scientific terms, seeking explanations. It is also clear
that among Fryer’s correspondents only a few revealed a remarkable
degree of real understanding of Western science. Several of the readers
who wrote letters to Fryer actually held on to traditional Chinese
cosmological beliefs, as seen in the letters cited above on the rainbow

and on bad»weather as ominous portents. Nevertheless, it is not too

(117) KCHP, LE 148 (July 1877).
(118) KCHP, LE 101 (March 1877) and 207 (December 1877).
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much to say that the Ko-chih hui-pien, by providing scientific as well as
technological information, paved the way for the gradual acceptance of
Western science by the Chinese.

If we conceive of science as a theoretical structﬁre or a conceptual
scheme régarding the functioning of the natural universe, it is evident
that its intrinsic value was not fully realized by the Chinese until the
1910’s and the 1920’s when the sentiment of “scientism” began to
dominate.'" However, some beginning in this direction was already
made in the nineteenth century, and without this gestation period, the
later break-through could not have taken place so easily. In light of
the deeply entrenched traditjonal Chinese cosmological views, it is clear
that the more than one hundre‘dehinese readers who responded to John
Fryer’s message weré truly opening a new epoch in Chinese history.

We may further conclude that the letters to the editor, written by
Chinese from numerous cities (and by no means limited to the treaty
ports), do indicate that there were stirrings in the Chinese consciousness
that pointed to a new cosmology—at least to growing doubts about the
traditional views of nature and life. While the majority of the writers
of the letters Fryer published were probably commercially-minded
individuals of urban China, we do know that the readers of the Ko-chih
hui-pier included such profound thinkers as T’an Ssu-t'ung, later a
leading reformer. There must have been other readers of the magazine
who were affected by the scientific message yet had no occasion to write
to Fryer or whose letters were not published. And if Thomas Kuhn is

correct in his ids.~a of a “paradigm” of human values affected by science,

(119) See D.W.Y. Kwok, Scientism in Chinese Thought, 1900-1950 (New Haven: Yale Uni-
 versity Press, 1965).
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we can indeed expect the scientific awakening among the Chinese, which
took place in these very decades, to generate new attitudes in the realm
of ethics and even politics. Western scholars and missionaries such as
John Fryer, who introduced science to China, actually prepared the way
for the ethical-intellectual revolution that took place in such fertile minds
as K’ang Yu-wei, T’an Ssu-t’ung, and even Sun Yat-sen. While few of
the Ko-chih huwi-piew’s readers were endowed with such perceptive minds

as K’ang, T’an, or Sun, elements of a new cosmology were nevertheless

entering into their consciousness.

APPENDIX

Content of the Ko-chih hui-pien*

Vol. | Year | Subjects on modern science** | Sub]ecatls]doxtleg;;rglxég’tunng Others
I Feb. | on natural sciences (12)@ ' steam ‘engine, pottery, steam | Japan’s accept-
1876 | astronomy, physics, geology, | hammer, glass industry, ance of Western
| natural phenomena, chemis- textile industry, sugar indus- | science and
Jan. | try, botany, zoology, phy- try, fire extinguisher, printing | technology
1877 | siology machine, artillery, mining
scientific theory (2) techniques, ice-making
astronomy machine, needle-making,
pump theory agriculture
on particles
medicine
calculating machine
chemical apparatus
T |'Mar. | new scientific methodology apiculture, carbonated-water 1876 Interna-
1877 | (Baconian) industry, typewriter, railway, | tional Exhibition
| medical science gunship, gunnery agriculture, | in Philadelphia
Jan. | astronomy textile industry, diving equip-
1878 | on tides ment, iron ore, porcelain-
on insects making machine, ore refinery,
on phosphorous glass-making, icemaking
physiology machine, bridge-construction,
chemistry brick-manufacturing, button-
making, earth-drilling,
telephone, beer-producing,
pump, agricultural machines
T | Feb. | apparatus illustrating metero- | electro-metallurgy (9) military defence
1880 | logy and chemistry (12) photography ° (6)
| chemistry of common life (12) on translation (4)
Jan. | medical science history of Russia
1881 | on electricity (3) (5)
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. . sk Subjects on manufacturing
Vol. | Year | Subjects on modern science and technology Others
IV | Feb. | apparatus illustrating gun-powder machinery (4) geography (3)
1881 | chemistry (12) iron plant in England (6) coastal defence
] chemistry of common life (12)| artillery, scientific apparatus (5)
Jan, | on tides of physics, slide-projector,
1882 hemp industry, cement-
manufacturing
Vi | 1890 | apparatus illustrating mechan-, | railway, typewriter, electric Western drawing
ics, hydrostatics, and pneu- lights, steam engine and 4) :
matics (4) boilers (2), engineering, sericulture
medical science—the sphygmo- | machinery and appliances, horticulture
graph (4) ‘dynamo’-constructing, river linguistics (4)
Western materia medica (4) engineering, mechanical sanitary science
entomology (3) contrivances (2) (4)
calculating machine pearl fishries
engineering
Vi | 1891 | apparatus illustrating steam engine and boilers, discoverers of
photography, microscope, sugar industry (2), dyeing land
telescope (4) industry, artillery, candle- coinage
Western materia medica (4) making, ice-making, new geological notes
entomology machinery for manufacture
therapeutics (4) of “lucifer” matches,
lymph for tuberculosis ‘Kinetograph,” warships
physiology (3)
on electricity (3)
physical geography (2)
table for equations of time
VI | 1892 | apparatus illustrating textile machinery, manu- on James Watt,
surveying instruments facture of cotton-seed oil, World’s Colum-
Western materia medica (3) notes on mineralogy, paper- bian Exposition
on electricity (3) manufacturing, copying at Chicago (2)
on light machine, printing techniques,
| men and microbes rice-hulling machine, steel
medical science industry, leather-making (2),
zoology (2) artillery, map-constructing
on the exact sciences (2)

* An exhaustive list is impossible; one has to be selective.

Due to the inconsistency of

length of each article or essay, this table does not attempt to demonstrate a general

trend of thought of the readship year by year.

provide a rough outline of the entire body of the Ko-chih hui-pien.

** The relation between science and technology is extremely complex.

It attempts, rather, descriptively to

Science without the

byplay of technology becomes sterile and technology without science becomes moribund.

The arbitrary division of articles on science and technology under separate categories

made here is based primarily upon their respective approaches and orientation. For

instance, articles on calculating machines and apparatus are aimed essentially at in-

troducing science to the magazine’s readers and hence are found under the category of

science,

@ The numerals in the parenthesis indicate numbers of installments for long essays.

t The journal in question changed from monthly to quarterly publication from this year

forward.
# The Medical Missionary-Association of China adopted the Ko-Chih hui-pien as its organ

in the Chinese language from the spring issue of 1891 on.

— 767 —



SEIEHTSERTET S

GLOSSARY

Chao Yian-i

Chen-chin pu-p’a huo-lien
Ch’eng P’ei-fang

Chiahg Heng

Chiao-hui hsin-pao

Ch’ien Chi-po

Chou-pi suan-ching
Chung-Hsi chiao-hui pao
Chung-Hsi wenr-chien lu
Chung-kuo suan-hsiieh shih
Hsi-Chin ssu-che shih shih hwi-is'un
Hsiao-hai yiieh-pao

Hsii Chien-yin (T. Chung-hu)
Hsil Shou (T. Hsiieh-ts'un)
Hsii Yang-hu

Hu-hsiang wen-ta

Hua Heng-fang

Hua I-lun '

Hua Shih-fang

Hua'-t’u hsin-pao

Ichih hsin-lu

K’ang Yu-wei

Ko-chih hui-pien

Ko-chih shu-yiian hsi-hsiieh Fo-cheng.

shuw-hsiieh Ko-t’t

— 768 —

R TCAR

RETMAKEH

R

I
HEHHE
SR
JBELAR
GTiiE e
R 7 I R
HR R B
BT R RS
N AR
AR ()
B3 (ZH/1E)
B
HARE
LI
ER
s
& (F5) B
RATTE
AR
B
T i )
BemsRAE



Ko Lu of Chieh

k’u-chiu

Kuang-hstieh Hui

Kung-yeh Ch’ang

li (theory)

li (force) - A

Li Jen-yen (sic.) (Li Yen)

Li Shan-lan

ma-ch’ih "hsien

Min Erh-ch’ang

Pei-chuan chi pu

Pen-ts’ao kang-mu

Shanghai hsin-pao

Sun Yat-sen

T’an Ssu-t'ung

ti-ch’ou

ti-tung

T'ung-wen Kuan

Wan-kuo kung-pao

Yang Mo

yin-ch’i

yin-fen

yti shih wu hua-jen t’an-so ti-yun
chin-chih 1i chih so-i-jan

yiieh-chia

yiieh-yiin-erh-feng
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