o U sk 2 S o

The 9t Conference on the History of Science

s H A2 B v S B
Program & Book of Abstract

i hEERBE—OOFMHANL -~ +H

Gt IR EE A SCRE SRR S —

EEAL ¢ [P B R B r‘%ﬁ%ﬁé‘ﬂf‘%%*ﬂﬁlﬂﬁﬁéé
DAL ¢« T ORBESERE  SRIMAC SRS E - BT REEHEE O







BB RS2 oot 1
BINRAEEBHRET/TEEE e, 3

B EI oot 4
B R ettt 5
T T e e ettt et 7

YR, BUHE VYDA R (RIMRAS) WE A=A
CRMERE) MEEZHEE (8 55 0304 - 0457 i ..8

REH R CRBIER) B OLVEE®) BB LIV EEREM. ... 10
REEH BIUEIRATR R EARIE oo, 12
RIGHE  FTHHSE : RSB B H AP B BIR A P BB Tk 13
MEBE ABHE : HBEEEERABIIEAG oo, 15
W WA B E 81 (1945-1984) coooovoooeeeee 17
ZEE  LE(1940-2010)5% 5252 2 A SCER S IR -

MIABEAGE  RATEATE oo 19
ZIEER  ZEHBERRA8S- 1945 HMIERE 2T .o 22
FEMAR BRSO R B s 24
PRI BB, REE KLY S BRI 26
MHEZE BEE / WER BN B RS T 28
FRHEZS /W AR AE BRI IS s 31
BREED  HEil -~ H B - RREE )T B SRR R RS RS .. 33
e R C i) =i 11 DO 35

MBh  JEERMATESL ¢ HIG R ITRAE M AT R .o 37



BRIEN. HEEREEE LA R SR TSRS R ... 39

PRETEE S T 5N UK (1624-1895) .o 41
BRIGEE,/SEIIEE  Z2RBITHIEE oo 44
L g L R =1 1L e OO 46
WOKED BOARHE - TR S VA B VL R KR B — R LR 48
BRSO 7 i B e S R 7B S T o B RO I I IR s 49
VR R R IR A % iR RS T 8 TR RS I R H 3% 51
V29 | B B I -2 3 0 B 1 SO 52
ZHEE WS AR 2T BTG oo 54
JAMESR  RPRREL : TR BB oo 56
gk % TIPSR ET I 2 LB E FE(1868-1870) :
ERBETE I ACEEZIEET oo 58



PREMSXMAE

s S

HEEA 1617 K> BFAR - ifl - % PEEFE
SANGBERTEYE LW R B > £ 1759 FHREEARERE
B {4 4% (Jean-Baptiste le Rond d'Alembert, 1717-1783) » v & (H A 2
%) (Encyclopédie) W4z — » #at ok —1& % 7% 14 78 T & =Wy
KGR T HEEN S ETRERTBENIE REETWERE
FiHETERMAR > %8 T BN AR QO HER - TR
TAHAH S AR RN - BN EROREE T AR T ERS
R RE®T FE -

FRBFHEFEN EHERMAINEE T FHERT ML E
Yo AT B AR S EAT? ERANBUB R ERAT > T
HERBERIN?FEBEX MR EAMEAC? E— LR WHETH
P BB THREM IR AT EFEEONTERT R
ERBAERN BAHZRESMECRABRRTEKE L E-FF LY
EXELteEBNERLE ERERNE  ETYEHLTIIERS
HEW R HhEETRMAHRESTHAFHBEELFENEE
EMEHMEBEE R T EEANREELE T2 BHEBTEHN
WBREEL -



FRERSXMAE

KRB 43 % ZNFEKEBRE - (FEZHZRTH) LE
FELT Bt 58 o B s 2 S5 0> 3 DLW 07 B 8 L 8 A L o B &2
BRmpmAE " REE ) Bt s R AR R THARRREE
HAWEN -EEERERERANBE EHERSEERANELEE
ZM > RRETISERLTFRAAERELZ T (THHEZLSR
BE) - TAZ% ERFMANBERHZELEHNETER & AR
FEHMEEFHEFT S ERAHE L0 R AR R B
BRWRKE  fINEZEREELAAMBES RHAREF > ML UH
Bk HEMAENHEAE RAZERGHEHHBRA R R EEW

EMEMwz— -

HEFZEEARBE7SF12 41920 AELETE &
HELHRTE LREREMALE HEEATH  E5TERN
B e LTI E - =T F 3 EENHELEFHEEDE
BEY HEy - HEHME AYWEE - BREEL  EFHEMES
AR R AR LOHEREEMRE - S FR RN ELER
SRR NEREATRL=THS FEMESENWELEREED
Rt BRI RMABEURBERARE L2 B M Hae
AR A B Y AL B e A B R Z R E B 3 7 B R R SRR R B
RULE  MEMSEMENT —EEHE -



PREMSXMAE

B8

FIR L (AL F BB 55§ KRR

FRAFE (2L R ~¢ LT EEFTFTR)

HEL (FEE R FAZFEXFABKT Y FF L] TRE)

EEA (AEAR -~ R A A FIT R KR

%o (FE1ELR AT AFEABRKT P SRIEIR)
FEhEag

o (AELELR BT AFUBRRYT Y wRlkE)

FIR R (AELR Rz 2B 8 0 BHRR)

FRF (2L R P 2P REEFLFTR)

RS (FELR R FEAFELRKRT Y PR LA TRE)

g% (A2 f K2 +# < FHT FalxR)

Pan (FELE Wy RFREE A AR )

T )

F ht o http://www4.isu.edu.tw/sites/chsas_taipei/presentation2.html

WL ATAFAREKT 0 FAF IR
& 3= 1 (07)657-7711 # 5204

@ :(07)657-7056

E-mail: hcliou@isu.edu.tw



FRERSXMAE

itk 7 HI]

SR B APERISA M ka5t BN 2B ARG R

WY FLABRIE Y 2040 B - mhR T SIS0 aR- AT
R G

HH23mhr #4228 S @A aap RN 2L BRI TR
- R EATHRFPFTEL BB AAPYRUSLEFTT - E AL
AFEANERPHY B R FRERFREE BARN IR




PREMSXMAE

R

PEETRARAERFE w4 p (BE)

08:20-09:00

w3

09:00-09:10

BT

09:10-10:10

10:10-10:30

FIR L (M2 3B F 8 5 PR F&keh? FARFyg

LS

~

[1-13]) 548 &5 AdFEA LR

10:30-11:30

By /0T sdnn s (FHEE) i bz 495
(B H-Bg)y chg 22 p 22 () % 0304 0457
BAEEDA) & (L RU2) FRALT Hg s

54 gnt bR T

E R
3R ¥ 40

11:30-13:30

=& (2®1 R ¢ 12:00-13:00)

BRay feT e X

AN FREECE FHEE AgE AR

13:30-14:30

Fiidpeg R4 F A UMY WA T F RV LR
DFFIR R EBFE KT HER
B i & A HEE B ¢ (1945-1984)

14:30-14:50

Y-S

T

[1-33) 240 255 i s

14:50-15:50

285 - L E09%40-2010)8 Y EXEF 2 Fwmaw o
;‘l‘"ﬂ]ﬁ/ﬂﬁa %]ﬁ&ﬁ
FIi s A AR S (1895-1945) 1 4 8 2 57§

i % LBERFIFrAMATFEQ

15:50-16:10

[

EF-

[1-435) 1400 3 s Rehe § o 308 Dk

16:10-17:10

HILE st /25 % A4 kD b me B i
HILE JE &% /TR Rphsth 4 e i A e
HOLE /8 Tde KB R L2 RE Rer bl

17:30-19:30

9t %



FRERSXMAE

=4

LFTIRACAENFLE v L p (EYP)

[2-1%) 34 FHEIARY DRI

09:10-10:10

e ¥l FFEPD E D RERRRHR S FEOR S
wg5
otz AR DR PR A ke A g

10:10-10:30

¥

[2-

28] A4 PELFEAPERT AFA AL

10:30-11:50

M o REERT PR R KGR AT R R AR B
I A AT ] ok (1624-1895)

Fi }r,%}/f qu

I PR e

11:50-13:30

BEgE feT e

[2-33) 24 1 kfle 2 44 DA s

13:30-14:50

Bl AT DR agRE Bipiine ke Pl B R

MR e Ziﬁiﬁﬁ?%%%&fié’éﬁé FF LwEPN TR
LY TR B NG 1 B Y v mﬁ;g]l
PR AR 4

14:50-16:10

Iy
& 4z

z EE REEES |

16:10-17:10

2 E[ R AR
FRFA @ R A R

$ T2 Y 2 JE(1868-1870) 1 F ksl d 3 it F 2 3

17:10-17:30

17:30-19:30




PREMSXMAE

HH & S i S

(RFRFHET)




FRERSXMAE

B AT glag”

e

1983 & pp e g A NS R (B e ) (BCEIS6 £ % ) 4 B awif (4
% 5 ) (CE1c?) ~ (% #-5 %) (BCES0 & “§?) r1% e 40 ¢ L o 2 1538 » 21
e BEFRT (&) (28 7)(Pa 553w (Fi) (BCEIST
EF)(PAEERD EF R LY MITE N2 ) (EE)Y(FF?2) (AR -
FEARK) FEE () 0% 03040457 ez (L FEA) ¥ OFH 64H
SOEAR R R A MA52:13 408 A 2 845 (9RA)) RAL e R E RS
b (P HEG) F 2w RT3 H R TG JAS g 0
5:12:13 enE & = &35+ 4 g{%ﬂt{f;‘rm

BATHE D) PRI 8 < P gomon) IR 1< 6 R
S (R BEL THY o ME@r i BRI AR 50 hE A2 75 ARk
< B A5 5:12:13 hE & = 435 o

fupdh (4 R E) 0HeF 7 £ 0 LA @ T ApH T iha

IEEEERE R R R EE

Bt (i) ~ (% BB ) s 5L~ 5:12:13

P AR S KET < £ o E-mail: jochi@cc.osaka-kyoiku.ac.jp

TR R ¥ - fHE % F o E-mail: bw@cems.nkfust.edu.tw



FPRERS XM

fll.l\'ll
08)

Chinese Mathematical Arts before the Western Han Dynasty and
the Right Triangles at the Zhoubi Suanjing:
The Sun Shadow of Zhoubi Suanjing
at the Summer Solstice and Slip no. 0304 and 0457 of Shu

JOCHI Shigeru®, LIU Bowen"*

Abstract

In 1983, the Suanshushu(about B.C.E.186) was discovered at Jizhou, Hubei,
China, we know Chinese mathematical arts before the Zhoubi Suanjing (about
B.C.E.50?) and Jiuzhang Suanshu (B.C.1 ¢). Then, in 21* century, Shu (the Qing
dynasty?, Yuelu School, Hunan University), Suanshu (about B.C.E.157, M77 Tomb,
Shuihudi, Yunmeng, Hubei), Suanbiao (the western Han dynasty?, Qinhua University)
and so on were discovered in China. The question at slip no. 0304 and 0457 of Shu is
quite similar with the question 6, chapter 9 of Jiuzhang Suanshu, that is to say, these
are the questions of right triangles of 5:12:13. Therefore Chinese mathematicians and
astronomers did not already study only triangles of 3:4:5, but they also studied
triangles of 5:12:13 before the Zhoubi Suanjing.

The Zhoubi Suanjing said that the “center of China” was the point (latitude) of
the sun shadow was 1.6 Chi length at the summer solstice by the 8 Chi height gnomon
of “Guibiao”. In this time, the gnomon and sun shadow made the right triangle of 5:1,

and at the opposite side, they made the right triangle of 5:12:13.

Therefore the authors think that Chinese mathematicians did not study only the

area of right triangles, but they also studied the ratio of triangles.

Keywords: Shu, Zhoubi Suanjing,”“Gougu’(right triangles), the ratio of 5:12:13

* Osaka Kyoiku University, Japan.

** National Kaohsiung First University of Science and Technology.
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Mathematical Canons in Korean History: Judging from the Contents of
the Sanhak chongii & % it % and the the Kujang sulhae 4 % #¥f%

YING Jiaming”
Abstract

Nam Pyong-Gil (1820-1869) was an important mathematician near the end of the
Choson Dynasty (1392-1910). He wrote at least seven mathematical texts, including a
reinterpretation of some classical Chinese mathematics — the Kujang sulhae — and a
“textbook™ covering most of the important mathematical topics in contemporary
Korea — the Sanhak Chongiii. This paper will discuss mathematical canons in Korean
history as well as in Nam’s mind by investigating the prefaces, postfaces and

mathematical contents in these two and some other mathematical works in his time.

During the Unified Silla period(668-935), the mathematical education system in
the National Academy in Korea used The Nine Chapters and the Zhui Shu (% as
their textbooks, which made these two Chinese texts the earliest mathematical canon
in the peninsula. In the early times of the Choson Dynasty, The Nine Chapters was
lost, and the official mathematical textbooks were replaced by the texts from China’s
Song-Yuan period. And then, at the beginning of the 18" century, the Shuli jungyun §¢
FIRER, which was imperially composed, was recognized as the mathematical canon
by both Qing China and Choson Korea.

In the earlier periods of Nam’s career, he also treated the Shuli jungyun as his
mathematical canon, and commentated on the reintroduced The Nine Chapters with
the knowledge in it. However, in the later years of Nam’s, he realized that the
algebraic method in the Shuli jingyun — “Jiegenfang” — can solve less problems then
the algebraic method from the Song-Yuan texts — “ Tianyuan Method”. Thus in his
Sanhak Chonguii, he replaced Jiegengfan with Tianyuan Method, and hope this text

would become a mathematical canon in Korea.

* Department of Applied Mathematics, CYCU.
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“Professional Jealousy”: Controversy between Dr. W. W. Myers and his

medical colleague in Medical Education for Chinese

ZHU Marlon™
Abstract

In the 1880°s, Dr. William Wykeham Myers, a medical officer of the Chinese
Maritime Customs in Takow (Kaohsiung) had made a scheme of both educating and
certificating Chinese in western medicine. Four of Myers’ students had been educated
in Takow and taken exams in Hong Kong and Shanghai from 1886 to 1888. The high
publicity of these exams on newspapers in both principal port-cities in China arose
several critics on Myers’ enterprise. Major criticism came from medical missionaries
who had also trained their Chinese assistants. Focusing on these criticisms, this article
argues that this controversy had pinpointed the tension among western medical
practitioners in late nineteenth-century China. This tension had demonstrated a
process of “secularization” of Western medical profession, which further secured
medicine as a profession in the intricate colonial context. The recruiting of Chinese
had supplemented the hierarchy of the profession with a vulnerable base in various

western settlements in China and Southeast Asia.

Keywords: W. W. Myers, Western medicine, Medical education for Chinese, Profession

* Ph. D candidate, Department of History, State University of New York at Binghamton.
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The Public Dispensary System:
The Seed of Medical Education in Colonial Taiwan (1895-1945)

WU Chiehju’
Abstract

The public dispensary system was designed by Goto Shinpei in order to promote
the policy of progressively inhibiting opium in Taiwan and to improve the colony’s
environment sanitation. Public dispensary doctors were also expected to offer primary
medical care and to act as the communicator of civilization and the pioneer of
colonialism. However, because of the financial problems, insufficient and unqualified
Japanese medical personnel, the system could not have been operated thoroughly. The
colonial government thus launched medical education to train Taiwanese doctors.
Persons selected restriction for public dispensary doctors also had been relaxed.
Unexpectedly, most graduates of official medical school practiced medicine in their
own private dispensaries rather than public dispensaries. The problem of insufficient
public dispensary doctors had not yet been solved. Until 1920, the organization of the
colony was changed from centralism to regionalism. The local governments had
obtained the authority to appoint public dispensary doctors. Many Taiwanese private
dispensary doctors therefore were employed as “entrusted public dispensary doctors”.
The insufficiency situation had finally been improved. Nevertheless, the public

dispensary system had also been far away from Goto Shinpei’s design.

Keywords: Public Dispensary System, Medical Education, Entrusted Public
Dispensary Doctors

* Master, Santé, Populations, Politiques Sociales( SPPS ), Ecole des Hautes Etudes en Sciences Sociales

(EHESS ) , Paris, France.
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A History of Abortion Techniques in Taiwan from 1945 to 1984

WU Yanchiou
Abstract

Abortion was prohibited in Taiwan starting from the colonial period under Japan.
However, the law did not stop people from having abortions completely. According to
the population statistics and the estimates of doctors, the number of abortions kept
increasing after World War II. There are some questions to investigate further. How
did people induce abortion? How were the abortion techniques communicated? What
kind of competition was there between abortion techniques? What changes took place
in the development of abortion techniques? This paper, covering the period of 1945 to
1984, will clarify the development of abortion techniques after World War II,
including the the influence on abortion techniques from society, economy and culture.
The abortion techniques can be categorized as medical abortion and surgical abortion.
Medical abortion disseminated by laypersons declined gradually during the 1960s.
The development of surgical abortion was more complicated than the former. The
electrical suction evacuation technique, introduced in the 1960s, competed and
coexisted with Dilation and Curettage(abbr. D&C), the most common abortive
surgery before the 1960s. There was some controversy about electrical suction
evacuation, but this was rarely discussed by gynecologists in public. One gynecologist
invented new equipment for vacuum aspiration with a foot pedal to replace the
electrical suction evacuation equipment, but it was not a success. Menstrual
Regulation (abbr. MR), which was based on the same principle as electrical suction
evacuation, was introduced with the help of international population organizations in
the early 1970s, and popularized by many gynecologists. Unexpectedly, Genetic
Health Law, passed in 1984 to legalize abortion, didn’t make MR more popular. On

the contrary, MR was on the decline due to its deficiencies.
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Darwinism of 20th Century in Taiwan:

Struggle for Survival and Natural Selection

LI Siaojong”
Abstract

I. The basic items for discussion:

1. “On the Origin of Species by Means of Natural Selection; or The Preservation of
Favoured Races in the Struggle for life”. 1859.

2.“Descent of Man, and Selection in Relation to Sex.” 1871.

Il. Some Refresentative Literatures.

1. 1895. Huxley, T.: “Evolution and Ethics.”

. 1898. Yen Fu: Chinese translation of “Evolution of Ethics.”

.1933. Newman, H. H.: “Advanced Biology”.

. 1942. Huxley, Julian: “Evolution: The Modern Synthesis.”

.1964. Schwartz, B.: “In Search of Wealth and Power.”

.1971. Provine, W. B.: “The Origin of Theoretical Population Genetics.”

.1979. Ruse, Michael: “The Darwinian Revolution.”

.1995. Cziko, Gary: “Without Miracles.” (Second Darwinian Revolution)

O o0 3 O »n B~ WD

.1995. Dennett, D. C.: “Darwin’s Dangerous Idea.”

I11. Some Examples of Experiments for Confirmation of Darwinism. (Natural
Selection and Struggle for existence).

1. Fertilization of Human Sperms.

2. Struggle of micro-organisms.

3. Sexual Selection in Insects.

4. Sexual Selection in Frogs.

5. Sexual Selection in Birds.

6. Sexual Selection in Seals.

* National Taiwan University, Retired.
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7. Sexual Selection in Monkey.

8. Sexual Selection in Human kind.

IV. Revolutionary Changes in Human Society.
1. Changes in Religin.

2. World War 1.

3. World World II.

4. Revolutionary Changes in Education.

V. Conclusion:

1. Organisms don’t Compet, but Humankind do.

2. Nature don’t Select, but Human Society do.
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The Researches of Botany in Taiwan during 1895-1945

LIU Zhaoming
Abstract

The Japanese botanists have paid much attention to research the botany by means
of methods of modern natural science in Taiwan during 1895-1945, including
botanical classification, botanical ecology, botanical physiology, tropical botany,

alpine plant, forestry growth, botanical geography etc.

The purpose of this paper is to make a brief introduction of their botanical

researches and their biographies.

Keywords: botany, botanist, the methods of modern natural science
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The History of Species Concept Development in Post-Darwinian Period

LAI Bochi G.”
Abstract

Since Darwin’s monumental work, “The Origin of Species, by Means of Natural
Selection or the Preservation of Favoured Races in the Struggle for Life”, published in
1859, the species concept in biology have been transformed. Far from Aristotle
illustrating the characterization of animals, all the organisms are with inner
destinations and to reproduce themselves. The organisms can be categorized by such
the principle, based on the species concept which is formed by the essentiality and
invariance of species. However, from the evolutionary process of natural organisms,
Darwin proposed that the characters of species is not invariable, but originates by the
process of variation, heredity and natural selection instead. It means that the new
species comes from the evolutionary process of organisms’ development. The
evolutionary view of species by Darwin make the implication of species changed,
from the fundamental unit of taxonomy to evolutionary biology. Furthermore,
accompanied by the extension of biological science, such as the development of
genetics, the progress of paleobiological research methods, the rise of molecular
biology and biotechnology, and the improvement of bioinformatics algorithm, the
species concepts those were proposed by the studies of evolutionary biology and
speciation have become more and more complicated and divergent. Among them, the

“biological species concept” proposed by Ernst Mayr is enduring important.

The aim of this article is to try systemizing the historical process of species
concept transformed under the diversified researches of biological disciplines.
Nevertheless, exploring the developmental trace of species concepts in biological
history is to understand the importance and status of Ernst Mayrs in the evolutionary

process of species concept formation.

Keywords: Species concept, Biological history, Ernst Mayr, Evolutionary theory

* Department of Bioresources, Dayeh University.
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Classification of Chinese Square-pallet Chain Pumps and their Structure

LIN Tsungyi®, YANG Chengfeng, LEE Yilun
Abstract

Chinese square-pallet chain pumps were important water-lifting devices in China
and its neighbors, mainly used for raising water in agricultural fields and salt fields. It
can also drain water away from rivers and floods. The earliest record of Chinese
square-pallet chain pumps appears in the Book of the Later Han ({{4;% % )) , and
pump's shape and structure were standardized in the Tang Dynasty(618-907). There
was a unique scraper chain transmission composed of two sprockets and a drive chain

in a Chinese square-pallet chain pump.

Compared with other water-lifting devices as lu lu (#.#§, windlass) , Chinese
noria ( F & ), scoop waterwheel), Chinese square-pallet chain pumps can raise water
continuously and efficiently. It was not only widely used in ancient China but also
strongly affects Irrigation Machinery. Because it was popular in China, people
developed many different types. It can be classified by power sources as manpowered,
animal powered, water powered, and wind powered. The square-pallet chain pump
which was powered by human's hand and foot or powered by animals has been
appeared in AD 829(in the Tang Dynasty). In the Song Dynasty (12th century),
ancient Chinese also made a kind of pump powered by wind as a vertical shaft
wind-powered chain pump. And the horizontal shaft wind-powered chain pump was
developed since 17th century. According to historical records, there were many
different Chinese square-pallet chain pumps. And we will analyze the mechanisms by
dividing their structure into three components: a propulsion system, a transmission

system, and a pumping system.

Keywords: Chinese square-pallet chain pump, water-lifting device

* Department of Mechanical Engineering, Southern Taiwan University.
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Structure Analysis of the Horizontal Shaft Wind-powered Chain Pump

LIN Tsungyi®, LU Chintu, LIN Yusheng
Abstract

The use of wind power in China before the twentieth century, in addition to
sailing, is mainly to drive the Chinese chain pump ( ### ) on land, used to raise water
for irrigation or basking salt. According to its operation, wind-powered chain pumps
can be divided into vertical and horizontal shaft types. The earliest record of vertical
shaft wind-powered chain pump was in the South Song Dynasty (12" century), while
the horizontal shaft wind-powered chain pump appeared in 17" century. Joseph
Needham believed that the horizontal shaft wind-powered chain pump was affected
by Christ missionaries, but its technology and transmission methods should be

inherited from the vertical shaft type.

The statement of wind-powered chain pump in literature was very simple; it only
noted that wind-powered chain pump had six sails ( * & +~= tg ) . Records were not
detailed until Baichun Zhang and Lisheng Feng explored and sketched the horizontal
shaft wind-powered chain pump in Ganyu Saltwork( %fﬁ] % 3 ), Lianyungang Jiangs.
Even though Zhang and Feng described what the wind-powered chain pump was, it

still differed from the original one.

This study shows that a horizontal shaft wind-powered chain pump possessed a
six-sail style windmills, and its horizontal shaft was hold by a fixed pyramidal tower
and a moveable herringbone stand. There was also a six-hole joint in the middle of
horizontal shaft which could insert six masts. Chinese people used steel wires to coil
the six apexes of masts so that the shape of joint was just like a hexagon. They also
fixed the six apexes to the top and bottom of horizontal shaft, and then installed fixed
pulleys on the mast to raise sails about 1.3 meters wide and 2 meters long. By
standing a vertical shaft in the middle of pyramidal tower, the gear mechanism in the
top of vertical shaft can transform torque, and the gear mechanism in the bottom of
vertical shaft can drive the land gear on the transmission shaft to raise water from the

river continuously.

* Department of Mechanical Engineering, Southern Taiwan University.
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This kind of windmill only needs third-grade wind to work. If the wind velocity
is higher than that of sixth-grade, it might be overturning dangerously. So, the
wind-powered chain pump is always managed by a specialist. The herringbone stand
must be adjusted according to the wind direction; the number of spread sails should be
decided according to the wind strength. The horizontal shaft wind-powered chain

pump can irrigate a farmland about 30 mu (#x) (0.494 acres).

Keywords: Chinese chain pump, windmill
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A Reconstruction Fabrication of the Water Power Device of

Su Song's Clock Tower

LIN Tsungyi, TSENG Shengchao”
Abstract

This is the record of reconstruction fabrication process of the water power device
of the Su Song's clock tower in the Tree Valley Park, Tainan City. Su Song's clock
tower (Water-Powered Armillary Sphere and Celestial Globe, an astronomical clock
tower) reflected the achievements of ancient China in both astronomy and mechanics
during the 11th century. It was built by Su Song and Han Gong-Lian during 1086 ~
1092 of the Northern Song Dynasty. It integrated three working systems including the
armillary sphere, the celestial globe, and the time-telling system. The water power
device which is the step water-powered wheel of the astronomical clock consists in
the water-transport system and the waterwheel steelyard-clepsydra of the Su Song’s
clock tower. Moreover, the waterwheel steelyard-clepsydra device used to generate
intermittent movement had the same function with the escapement regulators of
modern mechanical clock. It is not only the earliest mechanical clock escapement
regulators in the world, but also the basic escapement regulators type of ancient
Chinese. The water power device drove the armillary sphere and the celestial globe of
Su Song's clock tower running and made the five-storey wooded pagoda tell time

accurately.

The fabrication of the water power device was based on the Su Song's clock
tower's water-transport power device and the waterwheel steelyard-clepsydra device
in Xin Yi Xiang Fa Yao written by Su Song, including its structure, size, and shape.
The whole water power device was made by bronze as the main material and utilized
traditional techniques to present the its original size(Length 4.7 m, Width 2.3 m,
Height 4.2 m). It not only reproduced the step motion of Su Song's clock tower, but
also blended with the building, Tree Valley Science Museum, and the artistic

conception.

Keywords: Su Song's clock tower, water power device, reconstruction fabrication

* Department of Mechanical Engineering, Southern Taiwan University.
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Changshang, Qinghao, and Pishuang: Observing the Influence of
Intermittent Fever on the Song Medicine by Comparing Relevant

Prescriptions

CHEN Yunru
Abstract

By comparing how physicians and authors of medical texts in the Song
(960-1279) applied Changshang,Qinghao, and Pishuang to medical practice against
intermittent fever, this essay argues that the physicians and authors engaged
themselves in proposing treatments for such fever much more than those in previous
periods did. This argument tends to demonstrate intermittent fever became an

important issue in the Song medicine because of its prevalence.

This essay aims to discuss a hypothesis in the medical history: areas of wet-rice
cultivation increased during the Song and correspondingly the prevalence of
intermittent fever increased. It is difficult to calculate the number of intermittent fever
in the Song because extant sources rarely recorded explicit sorts of occurring
epidemics. Since the calculation is difficult, this essay discusses this hypothesis
through a comparison between prescriptions composed byChangshang,Qinghao, or
Pishuang. Regarding these prescriptions, historians have observed a trend that while
Changshang had served to treat intermittent fever since the Han period,Qinghao and
Pishuangbegan to be applied to cure the fever during the Song. On the basis of this
observation, this essay compares composite of and preparation for these prescriptions,
as well as conditions and regulations of applications. This essay then tends to propose
that although the specific number of intermittent fever remains uncertain, increasing
attention of treating intermittent fever demonstrates the fever became a

much-discussed subject of the Song medicine.
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Filippo Pacini and Vibrio Cholerae

WEI Jiahung®
Abstract

Cholera is an acute gastro-intestinal infectious disease. It had caused several
worldwide overwhelming epidemic of Cholera between 19™ and 20" centuries with
high mortality. After the second half of 20" century, this disease primarily exists in the
third world, but the mortality is much decreasing. In 2010, the cholera broke out to
different extent in the central area of Africa, Pakistan, Haiti, Dominican and the
United States. By the advanced scientific-based medicine and the hygiene treatments,
the infectious rate and mortality have been controlled in effective and reduced much

more.

In order to realize how to get sick, in the 19" century, Filippo Pacini and Robert
Koch had verified the Vibrio Cholerae was the reason to get sick. Filippo Pacini, the
first one in 1854, separated successively the bacteria and verified the immediate
connection between the cholera and this kind of bacteria. But the brand-new
discovering had not been accepted by the International Sanitary Conferences at that
time. In this condition, this article aims to survey the medical and historical
environment in 19" century, why Pacini’s landmark discovering was ignored? And
then, it tries to compare Vibrio Cholerae which had been discovered by Koch and
Pacinni, if they are both the same or not. It is a good question to study that if the

WHO reviews Pacini’s discovering, and confirms his achievement and his influence.

Keywords: Vibrio Cholerae, Filippo Pacini, Robert Koch, WHO

* Department of History, National Taiwan Normal University.
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The Empire’s Touch:

Fingerprinting Technology in Taiwan under the Japanese

LIN Chengyu”
Abstract

In the colonial context it is often the advent of modern technologies which makes
legal governance possible. This paper investigates the historical formation and
development of fingerprinting in colonial Taiwan. How did the Japanese empire
transplant and re-interpret this technology, and establish fingerprinting as an
institution? Moreover, how and why are realms of knowledge such as ethnology and
criminology, connected to the fingerprinting? I hope to observe the complex

relationship between law, technology and society during the colonial period.

This paper adopts legal history as its research approach. What I want to observe
is not only statutory law, but also discourses of technology and knowledge in order to
reveal the profile of interaction of law and technology. I therefore draw upon not only
official documents, but also print media, relevant researches from colonial Taiwan and

private diaries.

My preliminary findings are as follows: first, fingerprinting became a key
technique to the recording and identification of criminals. The technology had initially
and gradually developed using prisons in Taiwan and the Japanese mainland as
laboratories. Thus, the technique of fingerprinting was intimately connected to the
penal system. Secondly, the scope of fingerprinting gradually expanded to govern the
rest of society. Furthermore, after the annex of Korea the Japanese empire also
applied the technique of fingerprinting there. With the establishment of a common law
across the empire in 1918, the technique of fingerprint supported the formation of a
network of social control within colonies and the Japan mainland. Finally, through an
examination of the spread and influence of fingerprinting between colony and mother
country, we can not only consider the significance of technology in colonies, but

reflect upon law and modernity as well.

Keywords: technology, fingerprint, colonial government, identification, criminology

* Graduate Institute of Interdisciplinary Legal Studies, College of Law, National Taiwan University.
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Recognizing the Meaning and Impact of the Philosophy of CHAO
Chinchi from the Perspective of the History of Taiwanese Science

Education

CHEN Chengfan(Chen Fu)"
Abstract

Mr. CHAO Chinchi is the first person to obtain the doctoral degree in science
education in the Republic of China (1974). He is also the forerunner of the science
education development in the Republic of China (Taiwan). In the environment where
the scientism is taking a part in the field of science, Mr. CHAO Chinchi highly
supported the viewpoint of a balance between science and humanity as well as
proposed the three-dimension framework for the interdisciplinary education of
humanities and sciences. In his old age, he even brought up a new science education
philosophy “authenticity or unperturbedness” through the inspiration of CHIN Yue
lin’s philosophy when noticing that the science education only places emphasis on the
tentative truth. In addition, he has assumed the role of the Administrative Vice
Minister of Education between 1987 and 1992 to actually carry out the planning and
implementation of major educational strategies. Since he has cultivated many science
education researchers, how does his philosophy influence the science education
development in Taiwan is the theme that this study aims to clarify. The author of this
paper has taken an oral report of CHAO Chinchi’s history for more than one year,
written the “Memoirs of CHAO Chinchi” and compiled the “CHAO Chinchi Science
Education Collections” (Two Volumes). As a result, this paper is mainly based on the
study of these two books and took the related contemporary Taiwanese science
education studies as references to structure the meaning and impact of CHAO

Chinchi’s philosophy on the history of Taiwanese science education.

Keywords: The philosophy of CHAO Chinchi; three-dimension framework for the
interdisciplinary education of humanities and sciences; authenticity or
unperturbedness; science education; the history of Taiwanese science

education .

* Center for Science Education, National Taiwan Normal University
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Summary of the Little Ice Age (LIA) in Taiwan Poems, 1624-1895

LIN Mingsheng”
Abstract

According to the historical poem records which show 38 years with cold winter
when snow fall occurred in Taiwan, it is found that the Little Ice Age began in 1690
and ended in 1871. During this period there were five cold stages, i. e. 1690 to 1705,
1743 to 1747, 1759 to 1768, 1812 to 1814 and 1867 to 1871, while four relatively
warm stages were intercalated between two cold ones. The cold stages of Little Ice

Age are essentially consistent with the tranquil periods of sunspot activity.

Keywords: Little Ice Age, Taiwan; Poem, Sunspot Activity

* Department of Natural Science, Taipei Municipal University of Education.
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The History of Air Car

CHEN Yiching® WU Mingte™

Abstract

In 19" century, the French sci-fi writer ever described the scene in the future
world, where the vehicles were powered by compressed air. The torpedo used as the
weapon under water should be the earliest successful application of air engine. The
motor-trolley and air car empowered by the compressed air had already appeared in
history 150 years ago, but they couldn’t have last long because of the lack of the safe
gas cylinder made of compound materials. The most famous compressed air engine
was designed by the MDI in France, whose inventor, Guy Negre, used to design the

engine for Formula automobile race.

The rotary air engine is smaller than the compressed air engine in size, and
works with higher efficiency. One model of the rotary engine was invented by Angelo
di Pietro, who is Italian lineage Australian. The rotary air would replace the
petrochemical fuel with highly contamination, which is even more mature than the
battery technology. We will see the air cars everywhere on streets after the

compressed air station are set well in the future.

* Department of Technology Application and Human Resource Development, National Taiwan Normal
University.

** Department of Engineering Science & Ocean Engineering, National Taiwan University.
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The Wheel Records Information

WU Mingte® CHEN Yiching **

Abstract

Someone ever said that the greatest invention is wheel despite of the usage of fire.

When we put the axle erect and smear it with clay, it would become a hoisting tackle.

And we can curve on the clay when the hoisting tackle is rotated.

When the wheel was wound with a spring, and curved with salient points
according to the notation, it would become a music box going off music if we knock
the reeds in different length. When we put the black plate curved with indents on the
wheel and connect the wheel with moving coil, it would become a record player. If
we replace it with the plate and point treated with magnetic powder, and it will
become a disk driver. When it is treated with coating that can reflect lights and with
laser read-write head, it will become a CD-Rome drive. The theory of the latest
nanotechnology, “atomic force microscope” is very similar with the concept of the
gramophone needle in the record player when it pick up the signals. The only
difference is that the needle was replaced by a tiny probe that the distance between the
observed objects is only a few nanometers, which can record the change on the
surface of the object through the Van der Waals Force, and we can use the theory to
record a great amount of information. From this we can know the innovation of
technology is not achieved in no time, but built in the innovation and creation in the

past.

* Department of Engineering Science & Ocean Engineering, National Taiwan University.
** Department of Technology Application and Human Resource Development, National Taiwan Normal

University.
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Evolution of the Southern Song Guan wares: Influence from the

Entanglement of Technology and Taste

CHEN Tungho”
Abstract

The Guan ware is one of the most important representatives of the material
culture of the Southern Song dynasty (AD 1127-1279). The excavated shards from
Laohudong Kiln and Jiaotanxia Kiln in Hangzhon demonstrated that one of the
principal evolutional characters of the Southern Song Guan ware is from “thick body
with thin glaze” to “thin body with thick glaze”. Technology and taste are, behind the
appearance of glaze, dominantly or recessively, two main driving forces responsible
for the evolution. As an aesthetic index, the crackle of glaze was developed from
unintentional simple lines to intentional stacked cracked ice pattern. The turning from
two-dimensional appearance to three-dimensional image is certainly an innovation.
However, without the multi-layer firing technology, the three-dimensional image can’t
be produced. One may pose questions: does the inner development of technology lead
to the change in taste, or dose the quest for aesthetic variation conduct the
improvement in technology? In this work, the influence of the entanglement of

technology and taste to the evolution of the Southern Song ware is explored.

* National Palace Museum.
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A New Investigation on the Formation of Dujiang Weir: Based on a

Letter Presented to Emperor by Du Guangding

LIN Jiafeng"
Abstract

The stone statue of Li Bing, sculpted in the Eastern Han Dynasty and excavated
from water inlet of Dujiangyan in 1974, authenticates the descriptions in Records of
the Grand Historian, Shui Jing Zhu(Commentary on the Waterways Classic), etc.
Nevertheless, on one hand, the excavation site of the statue is inconsistent with
present-day water inlet of Dujiangyan. On the other, the description concerning the
main tributary of Min River in the work of Li Daoyuan(?-527) obviously conflicts

with the trend of waterway today.

In the chorographic maps by Yang Shoujing(1839-1925) of Qing Dynasty, there
were clear findings for the redirection at Dujiangyan of Min River, which by Yang’s
estimation could be traced back to Five Dynasties. Unfortunately, the evidences upon
which those maps were based can no longer be confirmed. His maps are therefore less
referenced by modern writings. As revealed in the congratulatory notes by Du
Guangding(850-933) and claims in Yang’s work, it is doubtful that Former Shu of
Five Dynasties was the critical period when the weir started to change arrangement. It
is also questionable that the weir can stay undamaged against the flushing of river and

flooding for two thousand years.

The above-mentioned questions lead to the debate whether the weir of
Dujiangyan constructed by Li Bing really consisted of these three constructions:
Yuzui(Fish Mouth Levee), Feishayan(Flying Sand Weir) and Baopingkou
(Bottle-Neck Channel).

As a result, this paper attempts to rediscover the movement connection between
Min River and Dujiangyan during Five Dynasties period by means of reviewing the
documents, such as official geographical annals, local gazetteers of Tang and Song
Dynasties, anthologies, chorographic maps, in combination with archaeological

findings and with the help of physical geography(geomorphology).
Keywords: Dujiangyan, LI Bing, DU Guangding, YANG Shoujing, Shui Jing Zhu

* Department & Institute of History, National Chung Cheng University.
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Brief Exploration of Topgallant Sails and Topsails for Warships
in Qing Dynasty

LEE Chilin"
Abstract

Both of topgallant sail and topsail were a sailing technique for merchantmen and
fishing boats in Ming and Qing Dynasty. Topgallant sail could speed up ships; while
topsail could increase the stabilization for ships, so that ships would stay smooth and
steady during the navigation and making turns. And it became the necessary

equipment for warships in Qing Dynasty.

Though the technique of topgallant sails and topsails helped accelerating the
ships, it was also the major reason for the Qing government prohibiting people from
using the technique. It was for fear of the pirates taking the civil ships with such
equipment, the navy warships might not catch up with the pirates easily. And it would

definitely influence the safety along the seashore.

This article would discuss the history for topgallant sails and topsails
development, and focused on the technique applications on navigation so as to

understand the relationship between it and the navy policy in Qing Dynasty.

Keywords: Topsail, Topgallant sail, Navy, Warships, Qing Dynasty

* Postdoctoral Fellow, Institute of History and Philology, Academia Sinica.
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The Zimupao and Qing Empire:

it’s models, deployment, maintenance and effectiveness

ZHOU Weigiang”
Abstract

The Zimupao of Qing Dynasty is the major derived version of Frankish
breechloader in Ming Dynasty. Since the second decade of 16th Century, Portuguese
imported Frankish breechloader to China, then Chinese mass-produced and
well-deployed these guns for defend their Empire. In late Ming and early Qing
dynasties, due to Jesuits’ introduced the European knowledge and technology of
artillery, Frankish breechloaders has been modified as a more sophisticated and
highly-caliber cannon. Although Ming Empire was conquered by Manchu eventually,
Frankish breechloaders’ descendant Zimupao become a standard weapon and

equipped in the Eight Flags Army and Green Banner Army.

This article concludes both the view of technology history and military history
on Zimupao. Firstly, we demonstrate how the Jesuits improved the gun and anatomize
the basic models of it. And to understand the relations between Zimupao and Qing
Empire, we analysis and discuss the deployment and logistics in Qing Army and
costal defenses. Furthermore, for pledging loyalty, generals of Qing delight to donate
Zimupao for their military region, but in the late Kangxi to Yongzheng period, the
emperors made a limited to it. This great change shows the emperor's eager attitude to
gun control. In Addition, the Qing court also very respect Zimupao, therefore they
offer sacrifices and exercise as a ritual in Lugou Bridge. Finally, we try to examine the

effectiveness and performance in campaign of Zimupao by historical archives.

Keywords: Zi-mu-pao, Frankish breechloader, Jesuits, History of Artillery

* Assistant Curator, Department of Rare Books and Documents, National Palace Museum.
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Jiangnan Arsenal’s Order for Chemical Books (1868-1870):
The Study of Introduction of Western Chemistry in Late Qing Dynasty

CHANG Hao"
Abstract

Modern Western chemistry began to be gradually introduced into China by
missionaries arriving in the middle of the nineteenth century. With the establishment
of Tongwen College in 1868, the first modern government school in China, scraps of
information regarding Western chemistry began to be mentioned in some of their
missionary publications. Moreover, during the period March 1868 to December 1870,
Jiangnan Arsenal, the most significant organization for introducing Western science
and technology in the Self-Strengthening Movement (c.1861-1895), ordered many
Western chemistry and applied chemistry books. Although many of these chemistry
books were not translated, and some of them were not even on the order list, Jiangnan
Arsenal translated many more chemical books, both in quantity and quality, than any
other similar organization of its time. Hence, a study into the chemical translations of
the Jiangnan Arsenal is definitely one of the best ways for understanding the tactics of
the Qing government in introducing Western chemistry into China in the latter half of
the nineteenth century.

After a brief introduction, therefore, the first part of this paper, seeks to give a
complete list and detailed information of these ordered books - including author,
publisher, and date of publication. The second part of the paper seeks to compare
these books with other Western chemistry books in order to confirm their scope and
level of chemical knowledge. While in the third part, we seek to classify the chemistry
books into ‘basic’ and ‘applied’; and then to analyze why many of the ordered books
were not translated. The aim here is to gain some insight into Jiangnan Arsenal’s

rationale and method for introducing Western chemistry into late Qing China.

* Center for General Education, I-Shou Univeristry.
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