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Discussing the Epistemic Needs of Wasan Mathematicians through the

Development of the Circular Ratio

HUANG Jyunwei"
Abstract

This article is devoted to introducing the development of the circular ratio in Edo period and the
related achievement of the mathematicians in the Seki school by investigating the wasan texts involving the
circular ratio and summarizing the researches in the past time. The circular ratios recorded in the early
wasan texts were not correct. Due to the method of dividing circle, the approximation of circular ratio
became more precise. Seki Takakazu based on the method of dividing circle, and use the zoyaku-jutsu to
calculate the circular ratio. Takebe Katahiro (1664-1739) toke similar approach and turned to calculate the
square of the circumference, he finally calculated an approximation that was more precise by ruihen
zoyaku-jutsu he invented. Since the middle of 18th century, wasan mathematicians developed many power
series expansions about calculating the circular ratio under the influence of the method of fetsu-jutsu
developed by Takebe Katahiro, and then, they got more precise approximations. As a result, power
series expansions about circle and arc became new mainstream research. After 19th century, wasan
mathematicians found expansions mainly by the method of integral.

From the developmental context of problems about the circular ratio, wasan mathematicians showed
the interests in seeking the number (the approximation of the circular ratio) and then turned into the
research about jutsu (the formula for the circumference). Superior jutsu was conducive more precise
approximation, and wasan mathematicians eventually sought out the correct approximation of the
transcendental number, such as the circular ratio, by the invention of fetsu-jutsu. In order to calculate the
correct and more precise values, they developed new methods to find out correct and superior jutsu by
which they used for calculating more precise approximation of the circular ratio. After all, for the purpose
of seeking correct jutsu, and seeking the jutsu that is more precise and that approaches the approximation
more quickly all became the research motivations of the wasan mathematicians. These motivations
motivated them to always endeavor to do still better for the problem of calculating the circular ratio and
seeking the circumference. They constantly sought new methods for the existing problem, and gave
different solutions, and concerned about the values and epistemic needs of correctness and precision.

Keywords: History of Mathematics, Wasan, Seki School, Circular Ratio, Tetsu-jutsu

* Mathematics teacher of Taipei Municipal Heping High School
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End of a Century Problem:

Analyzing the Question about Existence of Snow in Keelung”

SYyu Shihmeng*)k
Abstract

This study will discuss the "Accumulated Snow in Keelung" in the Oing Dynasty and attempt to
analyze the question about existence of snow in Keelung with new evidences. The research time spans from
A.D. 1685 to the modern times, that is, from the Kangxi period to the present. Qualitative documents
include local recording books of Oing Dynasty, notes of author, diary of Mackay and "Taiwan Daily News"
of Japanese colonial period. Quantization data consists of time series of proxies and time series of statistical
data. The methodology used in this study contains text analysis, proof image, time series analysis,
geographic information systems, and fieldwork. In this study, even although the climate is under the
influence of global warming, we can still see "Accumulated Snow in Keelung" in A.D. 2016.Therefore, if
we can see "Accumulated Snow in Keelung" in the contemporary, I think that the question about existence
of snow in Keelung can be solved —"Accumulated Snow in Keelung" indeed happened in the Little Ice

Age.

Keywords: Eight Views of Taiwan, the Accumulated Snow in Keelung, Little Ice Age, Global warming,

Negative Arctic Oscillation

* We thank the advice provided by the anonymous reviewer during review and academic advice by Chen, Shih-Jen,
Associate Professor, of the Department of History of Fu Jen Catholic University, Hsiao, Chong-Ray, Professor, of
the Department of History of National Cheng Kung University, Chen, Heng-An, Associate Professor, of the
Department of History of National Cheng Kung University,Lin, Ming-Sheng, Associate Professor, of the
Department of Earth and Life Science of University of Taipei, Tsou, Pei-Shan, Assistant Professor, of the
Department of Enviornmental Engineering and Science of Fooyin University.

** Research Assistant, Research Center for Environmental Changes, Academia Sinica.

Articles



50 (FHEEEF) 3% 40 H(2016.09)

Na e (P EHEVEDD) W
5E jik "
fid B

(F 9 F4LFw) 718 & 1857 &en (= £ ) - FE g § o ®EF > 5 R
TR R S S c KA P T RAL R A FHe o B P - B 452 Wit 5 7 Faustino
Malaguti % = + & T8 4 » ¥ - 7 P H_d 3 Wi+ & R Frederick Field #7% - %2 &K A& b o » A
PLF MG RAE 2 RS R BB DT SRy o V- 25 0 BEfE P
TR REGFE M gRGARDPE SRS F R e R FlE L - o

M 423 © = & #.3% ~ Malaguti, Durocher, Field, Silver

=y
\;

{

AT BT P K

The History of Science Newsletter Vol. 40(2016.09)



- fl\ml:l

EECE/HY—H (TS 185749 H 18 H) » (RNEa#Ek) F—EFENHRTET R (¥
¢ﬁfﬁ<’§§ﬁ> El’ﬂjlﬁ 4 548 I FRIGER/K ARG SRATEFZE - BRI ARG8T KR ER o

— B = A AR R AT A B BT BTV E R - B M AL E A — R R AT

J%@ﬁh%@ﬂﬁ%ﬁ@az

(NEREs) Bl A # S0 S (Alexander Wylie, 1815-1887)7F 1856 4 1 FAE LI RTAIE -
LA B ERR TG R A B R AL o | E P s P AT R S R A () 2B (&
B ) CEA TR ARYET R 0 T FEERERRURER ) I E MR 48 - B (Wb AR
Ha) (FEMEsRERR) » %P2 a wamil

(PR ) > KRR ED > BANE 55 E 7 Faustino Malaguti(1802-1878) ~ Joseph

Durocher(1817-1860)#1 M. Sarzeaud ={1/EE{EEFF 1850 FATEEFRAYER S © “Sur la présence du
plomb, du cuivre et de I'argent dans I'eau de la mer et sur l'existence de ce dernier métal dans les plantes et
les étres organizes” » KEUN T : B/KFATFIEZS ~ i ~ SRS GBS BIAENEY KEY) 2 F
B AR UL 257 Frederick Field(1826-1885)fF 1856 Eff#$7RHY“On the Existence of
Silver in Sea-water” (JEZKHERZ AT ) FmoIMZK °

ZN XEG‘EHZMI\@( PREER AVEEE RS R )T DU EA T ER#EE A4 » Bl Malaguti, Durocher
1 Field = ZX&F (SRERR ) BURAMEITERE @ BIRWEEN ASYEERERE - &g - FEECPE
EErHYELEL %?ﬁ?ﬁﬁxﬁﬁﬁ*ﬂk%gﬁﬁﬂéﬂf Horp— {5 5 BRI RIRE -

T o KA E

($REER) E’Tﬁijﬁﬁ%ﬁﬁb“&wer in the Ocean” » B SCHFTA[E « SCEMEINGHF S - BRI
5t i AR R ELILE ST -

EZIE T AR MR BB MBS E G EZL - 1847 iz B - tEFHAESEs - 7—
PETRSCE: ~ YBR[ > (ERUSE DIRE (B H A @ - OfF (NERK) BEES
HHEHY (PEHBIREFR ) - A TP 7 RSO S ERYRESE » SO P e — A R ¢¢E§§J§§
P > NIEIREAS IRV E - "B E BT ohn Fryer, 1839-1928)fE &2 (HEHAEED)
BTHEE (HARATENEEEH ) (Philosophie Naturalis Principia Mathematica)fY) 55— A< F1EE A

EES < <<~ EEH) P T AT R H A5 AP E) (¢ IEHELH) (R Y B ER) 1999
E% 38 F 211226

2B o (hp A p R W—%—¢§A>m%§®¢%$&i§~%Wé%¥%%@%ﬁ:
wﬂ*?a»(kﬂ:Jﬁﬁ AUEEAE 5 2006) 0 F117-138

Sk (L LW . #ﬁ*'<€§>7gi><*ﬁ>( IR 4 #2009 & % 178 F 101-111 o
4i$%v<<—b%k>ﬂmﬁAﬁ§w a_¢%m %>?2HD6

S NB g Ap il—zé;-gﬁbt! >> mﬁi?}@lﬂ> F 119 o

S (BRLiFaLd tti:bﬁﬂ?/ ﬁv> (A f’*?v%?ﬁzzipm>> (A% v mi%m’ 1998 &% 2 # > |
57-70 -

Tz LA (G EAERIE) (S EEH) (s RsEa) 1858 EH 28 F 6-13 -

Articles



52 (FHEEEF) 3% 40 H(2016.09)

SERM B RS A EN (KR) > A EHE EEE 4 K L2 5 John Frederick William
Herschel(1792-1871) A& RY (KSZEEKHH ) (The Outlines of Astronomy) » 5 |#E | B 2 5 B5Z 2L,
PE 7 RS > YR BUERE Ry — SRR RNV < P ATEiEny (EEE) - QIR ERR
BEEHAY B RS2 Chambers's Information for the People » . T J7E2—#f#, | (Mechanics-Machinery)
BITIMAR » Sr&HPE TR BRI, - oMl sy (fUfERa4k ) (Elias Loomis, Elements of
Analytical Geometry and Differential and Integral Calculus) ~ ({{#Z) (Augustus De Morgan, Elements
of Algebra) A& E K FHAE TG H#EEHRIE - 1

TER—Ar Bk A B - ERE B aEs BEARR - A ERER RN TE TR 5 Bl
B - (EZUEE JIREPE TR AR S [ R BEAE - i B BBV EEE - SRR B R IRAY A E - WEEHA
M EEYRIAES

WkE A B E o R TR R T AT LR BB AR S o B

EFFTEE O M ERRET VB

B &gt Ao wHBPES > grlag ol

PR T BLIRECERAEE - @ISR SOREE - BRI ~ BB FE - ER BB EE T
5 )\ 2AERTESCEE o PR T SN BRUSEEEEASE - EEE R B ENE -

Malaguti {7 ZEAFEHVEAR LS - AR FAFILEL R T (Bologne)ifif ATHY/NE » SCHE
R B S > 16 BRAENIE KB SE R e - AT EIEE S ks > MEAE 1831 RS
FIBUAEAHRMA T EVEAR - 3] 7TER - ol AEBLE RS = 1E 5 (Joseph-Louis Gay-Lussac,
1778-1850)AVE B =T LEE » 2 1% N HHHEREEYE(T Théophile-Jules Pelouze(1807-1867)HIENTF » “RA
TEERAFETE T ERE (Ecole Polytechnique) 52 ERE o 1843 AEAM#E A ZE R M4 25 T W (Manufacture de
Sevres)IEEALERZERAL - WAEHEYIEEFR Alexandre Brongniart(1770-1847)FT NiHE - £ 1850 &S {H
TEAIAR Ak Ry ES B (Rennes) T EFEHI LY » AR EFE(LERE -

Malaguti FYEE SR ER EebE(LERHY Lecons Elémentaire de Chimie> f23{EE2EY Cours de Chimie
Agricole » EZE(LESYMTHY Analyse du Cours de Chimie Agricole » (LMY Chimie Organique - H.51
W1 Lecons Elémentaire de Chimie > 1F 1873 -3 dE 5T [E SC 8B AY EF % (Anatole Billequin, 1837-1894)
R ((BERHEM) - Mifthdy S oh— AR RS LA R H Sy ONERAEE) - P

S ((BERR) S R—HH 182 & 2 A F iy Waddg ) (¢ Itse ) (a1 ¢ A
$r)> 1998 £ % 28 > F 78-85 ¢

S EFE (A )P T R B LwaE ) (KR ) (AR <5 ) 2014 &% 268 0 F 59-68

gmga o (RFELR TR LN BRE ) (FEFAL)(L4 T WTBZ 4)0 2006 = % 18 > F 355-385 -

Wigzl 4 Pl (A EEHY (P d Bt ag) 185T#% 15 F 120

Poe o (ERESF RIFAL A 2 T ag ) (FFEFLER) (£ 0 RRBE 40 2006 £ % 2
# > F 39-48 o

BOARR (R LR (P p) AR (2 ) TR AR
So (B EG I HRIE R ) (s 0 A EED QURAL > 2006) 0 F 29 ¢

4 T. H. N., “Faustino Jovita Mariaus Malaguti,” Nature, 18(May 1878), p. 15.

" Faustino Malaguti - (-] # R * &) > jifid ¥ (A3 - 7fF % 1879)-

The History of Science Newsletter Vol. 40(2016.09)



Durocher A 1817 fEHAEFABIPGILE Y EE BT - KREHERL > 1835 fRifE AERAT S T 22 P
FMIEZREESEEEDE (Ecole des Mines) » -2 1% - (HEALGHIAYEESE TAZANAEE - 1839 fEAth A BRI
ZE G FPERRIE (La Rrecherche) » 7EILEUMIE TR BIRIATIE o 1844 ARy EE BRI E 22
BRI A0 % bR T BB H R E A AR B EZ AR FES1 554 MR B Malaguti & HEAFVEE
— R FE B SR RN o5 B R DA R T R Sy A R A R 2 - 01857 EMLABRR T (CEEHIEREL
#7) (Essai de Pétrologie Comparée) » &5 iz —{EIREZAVEIRL » Kplia e HiERR T a5
FIT4HRK - 5T ERE RS o "Durocher {EHETEE ~ HEY)ER ~ GBS EULEE DA REEIVIFF AR -

Field /2 AR Ay seE b2 - BEEEZ (William Odling, 1829-1921)2 & A - MG 1
Polytechnic Institution HLEE# - f T 158 (LA R - ¥ AN EMIUEBRNERLERERS
(Hofmann August Wilhelm, 1818-1892)F5F -

Field 2 AT 1846 FffE L2217 & (Chemical Society of London)fY[FEAAE £ - 1848 FAll Fi{HE:
#Uif) Coquimbo » J (LSS TG LSSV - AL » (0569 T — A MBREIATAA-E - Field 15 1856
FHERRE] Jos¢ Tomds Urmeneta (1808-1878)FF % F] Guayacan FrBHEH VSR E] » HEE(LEES K EIF
HIBRAL - LIS FPEERYIRHE - Urmeneta £ &I Al oY Hil A 52 &R R KRV A ] 2 — - 1859 4
B PaE3% Farn » Field PRI [BIF 2T - STFERS 2y BEEE F B e(St. Mary's Hospital & (T { L2
Bili » 1862 [l Ky fi b 72 Fr(London Institute) 1 BER ST - —F1% - M BE8R Rk B E R E & i - -
18

% » WP TE 485 {LEE 5 Henry Watts(1815-1884) - Malaguti fLFIHIRHSE 2 AT LLBESS |
PO SO A BT - BRI Watts MR SCBIEERC TS - PWatts 7£ 1841 SIS MEOK
ERER BT 0 1846 B mBUREEERNE George Fownes(1815-1849)fE FEEZZIRAIBNEE » 1866 F-4i%
HEER B B L S Bt o (BRI IEEEE2 R Leopold Gmelin(1788-1853)fY4REEAE ({EE2HF}
=) (Handbuch der Chemie)18 i} » 1868 . H ki Watts's Dictionary of Chemistry » F=F A} - th4REEEEE
10 7% 13 k(Y Fownes A ({LE-TF) (Manual of Chemistry) - **Fownes 182 BOHIHI LER R
1 Watts (91 EE2 7 S ET 5 RS TS 28 < >

=~ WXEAT

Fo T BURBEREE/K oA HSR B R E AT SRR - (BRI e —BAIG(ESR - PR FIE2ATRE
NPT T4 @ R g @03 Y P PEIRERM T RRSCEAVER > HIA = (EAREERR
TEEREILE GBI TEER - (OB AR RER - (S5 2 BRAVEK 4R T 200 &I -

Faustin Malaguti, Eloge du Professeur Durocher (Rennes: Académie de Rennes) 1861, pp. 1-14.

Ray E. Wilcox, “The Idea of Magma Mixing: History of a Struggle for Acceptance,” The Journal of Geology,

107:4(July 1999), pp. 421-432.

18 Sidney Lee, Dictionary of National Biography (London: Smith, Elder & Co., 1889), vol. 18, pp. 404-405.

Henry Watts, “Notices of Papers Contained in the Foreign Journals,” Quarterly Journal of the Chemical Society of

London, 3(1851), p. 68-72.

20 Sidney Lee, Dictionary of National Biography (London: Smith, Elder & Co., 1898), vol. 60, pp. 66-67.

2l Andrin Arthur Bennett, John Fryer, The Introduction of Western Science and Technology into Nineteenth-Century
China (Cambridge: Harvard University Press, 1967), pp. 74.

PEALA (PP FRFE)(CEEH) (A RAT ) 1857 ER L5 T 10

Articles



54 (FrE:s@EFR) 3 40 #1(2016.09)

ElaRs Y g R AR TARIER R FRE F X THRLRFER-FHF T EWT T
BH2 L2 il o RE2 AR Bk T A Bz g o
HefM35ER > 1F Malaguti A {MIHVERSCHAYBHEE » A 2/ 4T EBIHEERAYNES - MR85 - Bk
SREDZHBURERRY) T - ZEEKAE - RESERACREALY) - Frll Malaguti & A2 E B L
YIS TIIE » AT LASREEUEKAYER « >
AR MR/ KPR - AR A =870 > B8t o mBE iR - 5 a5 AE
TRl K 3R - =80 B AR - EREARTERAVES —Hy - (REH) R EHEE—
AR T - ek sk o TR 4, P o RIS T RS > RSP IIERE AR NS AE BT
HIEE TR > e YR - AREE Y - FOCABGEAAIGIL © 400 ATTHYEE - 25 &
e EBE RS (Litharge)” AR 1 /A FEATHLE (lampblack))B & —BRHIEL » BEAE—/INRSIRE R DU —BHIRH
/NEERIER o 0l » AEEB LS TRE - & 3 A7 ZHHEDERER 24 ATHHYIEKEL
KR L EUAR » RSN I e > WE EAR - FREEFTERE > i EgHHEkAE
EHEY) - RIS 3 N TE 2 SESE R STHIFTERS 2 SRR - eI ERInEN - EEE —/ NEER
B o ZERE/KESRIHT - (SRERR ) BE
- LR BARG o UARRBEET B SR - B RN A2 BV aR2 0 g4y
NZ oA - Bl T o RGP P22 E R EREEK PR A
2 RBEHA- TG o3
BESRIE BT AR T VRSV EEES - (BRI — R AEREFAL - Malaguti {fi"{E Saint Malo
TEERYNBUAN BERES 50 ATHHVEPK » EHZAR EREE - BIGEE 1300 AAHE - KHIEE 13
7y Byl 30 AvZ AiEPeY o DR 13 ATORE SRR - B EERRAL AL o ERRORE 15 5
20 EEZ A 0 AMEBENUREYISEHR O 6@ - AMEBEDOR - IR EE 13 20 RragEd: 124
ANTeHIEE - HHEIRERES] 0.0005 A5E - iEEH 50 AFHEZKFHAERETE - LA H#Esw - 100 &
THHEKEER | 27V - RIS KF ZEEPIRLTE | B2 1 #ajahsi - 10 IL5 A BAYE
JKAE 1000 AFFAYER © 35 1 ST 5B E A& 2.75 BEIYER »
bR TRKZ4h » 2EEAEMYESNEEYIEHR » 15/ Malaguti T N EZRAWFEAYMTT -
Mt Es s EL > 4 fucus canaliculatus, fucus vesiculosus, fucus serratus, fucus ceramoides ¥ fucus
nodosus » R ENNENVEER Ry OG- PME AT INER - S A —LLERIr R - 78 100 ATTHY fucus serratus
1 fucus ceramoides JRJEH » &1 0.001 ATTAYER » A HoAt K ERTZE AR RYEREL » PRGN i A7
B o Hah)EEER o $RAT fucus serratus ;. fucus ceramoides HYNIEAIELFIE 1:10000 » FHILMEE » fEEE

n

~

B R R B B 2200 R °3 %% Henry Watts, “Notices of Papers Contained in the Foreign Journals,”
pp. 68-72.

24 Saint Malo » 72 B #* 3 5 AL 7

B PRk o B AT 15 A AR FE R Bohp EU50 2

% GE G4 (40 F AR F 10

27 Henry Watts, “Notices of Papers Contained in the Foreign Journals,” pp. 68-72.

B AL (FPFARFE) T 10

PHAL AL GF

39 Henry Watts, “Notices of Papers Contained in the Foreign Journals,” pp. 68-72.

WAL (g FAFR) T 10

32 Henry Watts, “Notices of Papers Contained in the Foreign Journals,” pp. 68-72.

The History of Science Newsletter Vol. 40(2016.09)



R & B KLY 26 %5 « PHEBOITEEPIRVES > (SRER) WY (T iemad 2
FE2 R E A LA Ak B TR F R VP el 4 Stk Lo
B o M ARy (SREER) WA > BIEEEE] Field FHZLE/K P& RIVEES - Field fEMAYER X —F
GEFFEE] > Malaguti %5 A 1850 - AET T MR /K HSRAVE R » 182K XA Watts 4REERIL5L - fET% » Field
f§7r T Malaguti 5 \BHFEAEUABARCR - I B BT I AL » RELIRERILAR T EHE
JEHAFTELA - TR EALSE - SR &R ok - FrAMEE s - 5 RAESEREAERAG > (8K m— B
EIRBINEKT St G IR KRR LR EER > RBINESEEMERE L - ¥ T# # 4
LEREE ba LRI LAE S TR RZH > Bokp Ao TG

Field 17 Fg £ MNHYEFAEL T B S - B — R BN FIEE 4 Ry Ana Guimaraens HYARBIAEAN - #%
i 2 28 5 R TR 1#(Coquimbo) 4T Herradura Y8 » #7445 TAF - Field {¢f-EHEE
SRR EFTE 255 FI S BB EY) B — B E LR ETRE0AE - 8B EKTiE
ETHERR] > KRE R > SEYIFE RSN KE PR 5000 155 (grain) AL
o SRIBHILARRTE - PRI A EERE - HRR TR = RIR - M rf U SR 2R v AR 3 ()
B R EENE 2K o PR 100 A8 AEPERY - T E LhBI 2 B Al S (bitartrate of potash) [
Je ik (carbonate of soda))& & » #ETTHIEVE » BfRF g EA 2.01 18- 2 8] B E R & #ri(Troy)
HEHEEE 15 1 BE 2FTR 154857 1T - A0 2 ke #0025 pipr kX Tj% @ ¢ = & B
SR M o T AN > FROSF A NI F T TR A o8

Field £ T HEE > S LLSRMEE BAKEE/KT » M SGEST T 540 —(EE S > Y K 09 H
hilf R /K HY 8 5 HEFTERER « A — MM TE AR R B4 fy Nina HYEENEINARHIRMG R > 45 Field —h
Ok E e Muntz metal) - EHUEAMRET - ERFEREEKE - BEMFEEE R - 5
Sh o MR A4s Field —/NF AR ETTEE M = FREVAL S - S B EBLLRTFT AV ERAEE > 4552
BIEIEEIRE > REEFEKPIEYNIRE ELLRGEREAZ T\ f2 - BREdsnk1

RE AL AR A 7

IR 1700%& %> 1700%& <>

Fir) 0.051&% 0.400F5%%
"otk 0.03% 0.23%

Rl B Y & SR E PR

PAERyfEE - CBRERR ) AE R AR - (RS K W S AT SR 2 &
Fotdcdr &~ oK ,gggagﬁ o WA - dpiEvT o B BdnAg e 4y o 7{)\7];—%2 VAR T4 AR T k=
R IR NCY s CEa SRR CEUEE L S

33 Henry Watts, “Notices of Papers Contained in the Foreign Journals,” pp. 68-72.

B AL (0 AR T 10

35 Frederick Field, “On the Existence of Silver in Sea-water,” Proceedings of the Royal Society of London, 8(1856):
pp- 292-295.

6 AL (40 F ) T 10

37 Frederick Field, “On the Existence of Silver in Sea-water,” pp. 292-295.

AL (P FRFR)E 10

Y FALA (g FAFR) T 10

Articles



56 (FHEEEF) 3% 40 H(2016.09)

By T HMEE EERAVIEMENYE - Field BRET/RBEEE/KE R BIMRREVEREE 247 o it —i%a k5
Bergmann HIMREERSHIEE L - EMEET AR 5 425] 16 FTRE 18 M-SV - 1EAMMBRIE s 4 #35] 6 T
12 #8% - 5341 > fE—f801 Parga HFIRSFRES 200 F&SHUEESMED: 0.72 185 [RIEMAEBYISATE
0.050 #&%> 5 MMfESSFM—RENU{H Grasmere HIM - TEEM RITRR(E H 2 ARVTEREH > BUS 610 %
Sl > HIEE 0.075 ISV > EALERTE 0.072 5% > EMEEIEEACSE KRS ER - Y2 E
AYEERHVAS R - (BREER ) R MEAMEY > RETTPEEEE | e ok ~kEFE 5
_&iﬁ;ﬁ,gjom

B REAVEREIET - Field 3 BIH| - §E0DHEMBENE/KAVE - 2/ ViR n] DI TR
HIFIE » 2SR EEERS o Field HILIH SRR - SR EFREFRYEE - &RV
FREL - FrPUE S CER/KOZ BRI - & A H IRNEE - E—MREE » e (&6
H1) &7 2 503 FTHAVER o “DIEAYRE > (SREER) ATRAGVIMBL (T & R 457 2. 4F > 77 5 822
B appE o A FHC ST T P 2R M Y B A BERE 0 & R0

BEZR > Field 38R R/KAEIESSIBIR - B T HiEE B CEREAWIEHESE > Mt oGt 7
WK ERAVFS Sy i o MR BAVSEFT Rk - Borp—Be B R N - e ZEa s - HiR
K& 10 HEIEE > AIBME 2 EZFFLOVR S FEE - BERIERE RS VAE FEOLR AT - (£ LS
& » Field R » ILEBRERMEIT - EEENRE T - MR EEEE T — T EE e ER
[ TRERIANER b WEEEK AR - hd SRR (E H AR LR - “BINERNAE > (R
EE) ARG T F - E o Bedp o B G R L RFIEL Bt RO L RF A 5tk
B G T R BE D g BT v s o P

£ (SREER) AR —EENE » RILZEE] T Malaguti HYSCE o BR TE7KSN » Malaguti {155
W] > RZIRBIRITIE H L o i ba 208K - 40 © 880 - BEet ~ (B - Al - O - AR
fit > EMEhE REEE — B & IEEE e - > thER R & DB SRS DA - M ifgre - S
Yz Fr L&A R - BZRERY) SR R AR IBIEERE - 5590 SRR 2 BT A R - RN
TFFT& A2 EYIFTE - *

AT 2 P AR R R T A R A E A SeE e T URHE SR DR R ST
B R A FHRR L HYRIRE - Malaguti M504 - #58RE 2 HUEE 2 LGB pTtER e b 2 LB
FHERYES @ fhEHEAEH &7 2,000,000 MEHYSE - (S (E%E P RE A A TIEHBRBAER H ARV EE - By
It > Malaguti fit{f]= AW ZESRFAET S (Rock Salt) RAEKEFHYISIE - Efia il C A FAER  UEDS
B0 Mg (Sedimentary Strata)fI7EY)H » FTLSRC&FEN S B EEMEENMIE - Z2RE
BLETDE S - [EEEE S BERAVEEAE » (2 Malaguti ffFR0 5 » S EERGE R AL EE 2 IR » Hor

40 Frederick Field, “On the Existence of Silver in Sea-water,” pp. 292-295.

UAI T o (G R T 10

42 Frederick Field, “On the Existence of Silver in Sea-water,” pp. 292-295.

VAL (¥ ARFE) T 10-11 -

# Frederick Field, “On the Existence of Silver in Sea-water,” pp. 292-295.

B G (B0 AR T 1L

4 Watts # ¥| > 7 B &2k > Malaguti fv Durocher @ (% % &P > 7%+ Henry Watts, “Notices of Papers Contained
in the Foreign Journals,” pp. 68-72.

The History of Science Newsletter Vol. 40(2016.09)



RN AT BE &7 s i (Iron Pyrites)” » SHAMNEA > AIEEAK H A E B AT K SR & -
BRI SRAFAER A BT - (8 DIBURSRAE i (RSt EAFAE K 2 i« DLERE (5R
‘G ) R HIR B RISA PR
kP ARk e PARABERA TH 2 AREAEAEY (AR EXI)A;
T B o fe A LARFEEY o B A BTG G S A 2 B A 0 T A
FA4le x LEAG 4 ARRFPIHAEL > 2 8- 2> 2409 FR-F1VF TR FHP 0 ¥
LI IS P SR
B T ER2ASN - JR/KHIE A HIFISEHYIEAE » 15/ Malaguti f{fTam i EZETamiVEl o - EEZA
= (SREER ) ZEBAVERG - FrLUEZIE D A RIRE NS - BN EASRIVITT » B =0ABb
xR KA - 8 - $50VAEDE - BEMERIIGAYRFE - BRI A s - R R ERE
Syt o BEASLEL SRR LR B Z B e K B A - SRAVER LYt & 8 A SRR - B
TKERFRE B LIRS A2 O - R HESE R S b - (R TR EINTK » - PEiEaa S bl
HArhs e - DUEE 2 078K B AR L E TR E - e bR D B @Ak - Stk
NisHhisteelE  EAFEYHVAEHEN » iz FERER/KE EaY)  ilE s Emw AZEYHENA -
50
Bef% o FAMEEIE] GRERR) AN Efe—HeE TSt 8 332 g5 > 57 5 &0 0
2 8 R SR AE T AERE 2 B WItESR I A LS A AMTSCEE - RMEE
ECEAENE - F o (BREER ) W IE R F5RIRMT 72K Ay ER - B[S Malaguti #7172 25588 H Fres -
PR A& 2K avER M e - A AR TR B A TSR B F AT - BRAARZAEY)
ERAMPEaE B RERAVEE - EENEE AN - I REY A2 e AR ? [EEE
BHE > PESRERECATE I T —(ERHE - AlmEprE AR ER - 2R EEAEERE - Atk —%K
W4 AC S BRERRYEE —AJ5E » BREIPE T RHAVIRAT R AE o HZ > AJ DU —{E SRV - 2K 5 [
B BRI EEERREA AR  WHFEER] BEA(EEARI - A se MBI A RIVEFEAE -
EEZ B N T S T RIERTS - BE b RE-EAENE - HEEIEEIAREEr
N7 HEWIER EsTmiRiReaKevR - HEESEBIEEY iR - At S8 B HEHL
RO ESCEE > Tak? s 2 Az v 5 et 2 B2 ¢ > EEREEAEN
= (NEEE) FRVIOCEBERASCE HAVATEED o s CE H AR A CE B AR R -
Y~ 5T i
RIEARRAERE » N ) ~ (FEBIREER ) - (EEE ) - #2 BN ERRIE - Z8m
(SRERR ) AR - SCEsR R R - HE Mgk Scientific American HAHE? > §H
e Field & C HARAVEF RN B —4F - FRERE WA ATE 1858 FEHIRRHY Wellss Principles and
Applications of Chemistry {HE2ZFIET » P ((BEHEH) AYEA - >

TR LR AR E I T(FeSy) 0 A1 E T R -

8 Henry Watts, “Notices of Papers Contained in the Foreign Journals,” pp. 68-72.

Y EATA (P F AR T I

50 Henry Watts, “Notices of Papers Contained in the Foreign Journals,” p. 68-72.

APz ( (A EEH) P T A s R B Ak E) s T 211226

52 “Miscellaneous,” Scientific American, 7:28(March 1852), p. 28.

53 David Ames Wells, Wells’ Principles and Applications of Chemistry (New York: Ivison & Phinney, 1858), p. 391.

Articles



58 (FHEEEF) 3% 40 H(2016.09)

S5 > HEPRBAM AR () ~ (PHEURERROM ) M1 (EEERRRR ) BEMHEAHET
bEde - B A (SRERR ) S#ERREEHHRERREE - AMtERCET - MR GRER)
WARHEBUREA PR EHEE - RELER - B EiAVEdE - £ Malaguti A {FHySCE A
JEONTRIBRALY » 17 Watts FEAS b 12 B P2 (0 PR A B B A7 > “Field (s FIAVELAL A S -

EEERSC > fE (BRERR) HRIHEREEGE - A FRFCOHE - #aahs - @7 T E R
PeUTE B BEGTREEE - HAERC ErhEIRYEAL - SERSTEACGR > (SRERR) AT BE E MR R A
HILAR BRI BEAL > BIAH I ARFR AT » FrakeRsens - EEREURRE > pBEARRS > HfEZ
[ERIECEANER 2 - e h H M s AEmR A EL PRy A= 52 -

GRo PREER JEA
1 “HET ZE S
2 +HF A+ATF
3 J\ILJ5 B —I ¥R
4 Zr/\M 2.75%% (HE )
5 HFSY HFHES (D
6 —oYHeR 2.01 185 (<firH))
7 ZETY —IEE (<)
8 — 155 1 835 2 (L2 15 /8% (&)
10 7 T FLEY (B

* 2 (RER) B EERALZ R
(USRI ARKE AR - EE(E A T B B R AR A H #rHI DL e - HK > Watts
FiTfsE 2 i MRl EE & > 28T Field FTfEMAVRZSMH » ERiE 2 MEHE L ASER » 1%k3 -
5341 > Field SCP AT EIHI{#E 1 E (Pennyweight) » F£H W] P ARILEAL - BAVZHRTATIRE -

i (Troy) ‘B 7] (Avoirdupois)
1 #5]=31.08 A\ 7% 1 $+5]=28.328 )\ 72
1 7T =3.885 A7 1$THE =177 A%
1 {FEE=1.295 A1 fREL B A
1 #82 =0.0647 /N5 1 #84 =0.06475 /N5

%3 eHIEE IR EE 2 b
R — AT BRI A HERIEIILE T » A g2 H  BEEAEASHEANESR - RIEH
FRTRHYE S > At R BN - BN B eI BEVE o R R

HEgre hE (M FER) (LA e Wk o 1871) X2 0 T 9

BTG - BE O 102 22 ausokY 5 1000 2 TE4L PR L 2 EEIA G 2.755;‘%’%&{;; 73K
ﬁ@ﬂ?ﬁ;ﬁﬁéﬁ;’?‘fﬁiﬁﬁﬂi*’? PLaEdlE R

WOFHRERE Y 1800 % F - 2o - FI X H (05556 2L & E 03452 B 20 Fpt g ki s 2431
ZHEIARFN - 2 EL Y LG (P MARFL) (R I FaeE A 1937)0 T 296

T R THE D TE20668 50119 me > & lmaEpLd < o

B RRIBEL A B o A RHAT o

¥ e d driE r dwt EYHR O THLE -

8 John Eddowes Bowman, An Introduction to Practical Chemistry, Including Analysis (Philadelphia: Blanchard &
Lea, 1864), pp. 285-286.

The History of Science Newsletter Vol. 40(2016.09)



B - BRI S o &R DA KRR - Heftie ARty AR P BB - =
DA AT DURR I —EAR SRR AT > A0 Ry 20 EEAY 5 (5 (Benjamin Hobson, 1816-1873)FfT{A{ -

FEFRITEAVGTE - R LSS S SRS B B R AR ARE - AP T B8 2R
EAET B ERE - AAMIFIEH - SEAEMH PR EEARERE PRI EAL - TR, Bl
R 3B EHAREA T M AT TR/ SEEE TR ) BT
THER—EE - EEM BT RLERS » SRR BT MTEEEEL 2T M (drachm) - HERLE
B e

A BUIT A —E2BETHEEETRE - £5 - TBRREBFZE - KT HESTEEYH
[BRIASG » s BB B (A A R (5R&Y T el L — TR | B BRI s R RIS BHEE & — AT RN, -
BIPREEAY 1 RSERS 14.1 0] > TRESE o BIFREIHY— 35t 1.33 HHrfhl(Avoirdupois) Si5% - i5fE 2
FEASRER A R R S E S ARE - A A BUN B TR ENVEER > AR —RERMHBEHER
GFTERBTRN - E—TEAKN S - IRARENAT EEZEET I FrEEEAE - BEAR
A ERE R > HEREAANFEER  EEAPEAFE -

BE L GHEMAEE AN RO ERA - B GHEIERE S0/ N PR
BRI R M B S R RN - RSB ERE I LR B A S R -
ot o GRRLRA TR B 2R A] c BEFREEFGFIE 0 A
Bedero Tzl o SR Bl Fa oo SRFSEY S QHAERZ A AT PEHEE-
FRLRAAEFLE RN ML e RkFEA (RO
BT LR E] - 2R E P EAR BRI EFTE RS EH B - BARAH  (F2IH - frild
SUEITEE - Bt REE A B ERSS - S EME R PR - MEEIH - 1 HEEAERS /N
R BB IERERRE -

[EBHHYERME - AME R RIEKEE LAY FEIEHETE - HE W BERIE2AERE - £ 1864
FEAVEEE: - SEEIEE (AR TR T 1864 ARIERHNAR | b SEEAEER TR DEON
BRI 132 (E PR A HIE B8 24 » Aedg Bl B B A1 T B BRI R - RV N ERe AR
PHEEBNSMYE S o T BT AR (TR R T Bt - CEBIRE BUPE A 11 BRI T
G — 2B BHYER » (HE I URBINEAIRSEL - IR R EBSAREY - ©

o~ A

AUt > PR ER R PEE B AL TR S B R A R R (S
(o1 Py DAL ERAE Rt » AR5 [ 5 2 o B A R B - BT A A& AR BB AR AR (S () - [5124 -

=)

! Benjamin Hobson, 4 Medical Vocabulary in English and Chinese (Shanghai: Shanghai Mission Press, 1858), p. 69.

b (SUFR) ¥ R - B28 3 1o B AL

O Egre s hE (M EREK) (A e ®iE s - 1883) 5~ > F 5

% Henry Rutter, The Metric System of Weights and Measures Compared with British (London: Effingham Wilson,
1866), p. vii.

65 %k (P MAEEHR ) F 339-355-

=N
D)

Articles



60  (FHEEBEI) 3% 40 H(2016.09)

B RSSO R B WIERR AP B TR R TR AT —
[EAERRARE » PR AR » (AR A 5% Mo A S e el
FiRA -

EHBBIERITE - AEET NIRRT AR R AR
TSI [ PATRR SR AR B - R R AR R - R R - fE R
B R SR B RS R B — SRR B P T BB B RIR 2 — o 5341 - AE e B
BEAWE (1 » T DR R SR S ] + R ST DIAGEY AR LA
% -

AT ERHEA » S A4 T IR S DR IRPTENR (B ) $eks SR me
AT SR P R B BB 77325 » SEAHRISBRLER 7 - 5 2 HOHUBE DR A 597 « Rt 2 41 »
BRSBTS AR AP T — sk T AT DU AR R
PSS A (EHER) B (JREER) MEARREAE Malagui 2 F - Wit P HRmkiRa &
HURISERR R TR HBIN - ((LEMEIR) HIREDBILE -

S9N » B AT LU AL - T 2 PR B AR A TSR RS - AT CSRERR)
PR ATALRBPIEISE  MEAAST o » B RO 2 - TR B (SR
BTG » ST R B0 TS » 45— B TR A » FRIPHR B (475 77— AR - IR 51 -
e A LA T ASEBR TS TR — LT + 2 AR BRA I » SEIER - SRR I
R - SRR R - AR DA ER ISR RS - AR
T HE R A AT TR  ErREIAA - SR MRS s o (R E e e
S DRSBTS O G A F P T — R R BB - Tt RSB PR
AR LA EAE- I R EL R+ 8 PR ) B R A -

TR IR LR T IRTRTIZO K PR & RASCEE - SRRt E ARSI
4 B EREE A  ATASHEK AR » K % VU o Kb b & 3 R -
ELESR Y FIATEAE » SURAITEE: BTy th AR - o4 MR 3 » SR AT
4 - (SR BRI T R BB MR AR LRSS - T B B 24
SRR - B - BRI SR MRS CUR— R RS DR A T LR
S PR A R A 3 -

The History of Science Newsletter Vol. 40(2016.09)



A First Investigation to the Theory of the Exisence of Silver in Certain
Materials Published by in Liuhe Congtan (Shanghai Serial)

CHANG Hao"
Abstract

The "Theory of the Existence of Silver in Certain Materials", a science news article, was first
published in the book "Liuhe Congtan" (Shanghai Serial). This article reported the news that European
experimental scientists had found trace amounts of silver in sea water. We have found that the article was
based on two papers, one of them was published by three chemists lead by Faustino Malaguti of France and
another was authored by Frederick Field, a British chemist. By referring to the original sources, we can
learn more about the facts mentioned in the Chinese article regarding the scientists, dates, places and the
experiments' exact numbers. We have learned much about some of the difficulties faced by late-Qing (late
19th century to early 20th century) scholars in the communication and development of science by

investigating the units used in this article.

Keywords: Liuhe Congtan (Shanghai Serial), Malaguti, Durocher, Field, Silver
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EKhiz o R R Hdka g & AP MINH2 (8 2 G SR L] L A F R # 0 2007
ERFR LT ARG > L ENEIF R BT gvﬁ‘#&, L e - BAK FRRRA
K ary o E DR RPN RE A D R R AT BT Al PR AT
AE S R~ 3 1 R ABFT T 3R -

BAEs v B3 R R B P

TR AT A FEE o RSk ke
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W

Tt 1980 4 08 HELAEBITL IR TIZ2 A EH0ZS B HE R AR 2420
TUHEBIIEFEEE(Mechanism) » 7T EE Ryt et T (Mechanism design) » WIFRFEL S - B & ks
HIERET o =24 » (ERGREEE ~ Bilibfst - ERAIE L BLISBEIREREt AT THE
PG b A AR S T AERY T RS MR T (Creative mechanism design) | ©

1990 FEFAALL T R R EISHE | BEEMEATEFIASERE - BN IAE R DIERER
T RIRETZE © 1992 4EBRMALL T k18 [ %=1 (Reconstruction designs of ancient machines) | /2 8
WgEERE - FHADURE RO DR B A Ryt oe AT - BEFRISE Ram S0 (RIS E SR 5 B 2002
T - H RGBT  RER - A ERAY TR R E TS - DAL DEER AR
LR IHIT B R 2T T - FAA DU i Re R RHHE T &R - W R i A EE -

AL EAE OIS E BT PR R B T i SRR A4S & AV 2K > DURRR Ry TE B HY B B R AL
PEFERE 0 [E 01 -

1969 iR . L1 X1 .
(A S it i | 1980 1980 gE B 1 3 S 3

(1995) 1993 1903 e

013) PEE TN 1904

1007 | & fLHilbim &Rt ik
(2001) EEETETS Y g NS 1909 [FFEFR (2006)

(2007) EE=3-REA T 2003 2002 | 40 B S (IR SE k)

# 4+ IFToMMPC-HMM + & | 2004

2007 o 4K N (2009)

o) NI 2008 QESF-EET FUST AN (2013)

TEHEEAH LS ERA | 2009 2011 | MR FToMM 25848

IFToMM # £ & £ #A | 2015 — 2014 SRR LW (2017)

B 01 e S
T mBTR—HEE M (1969-1990 )

HL 1969 £ 09 H 2 1973 45 06 H LRI ARSI Z st sl - wufE T i o o BB - 24
BUSEEEE A S - H=Z Af54 - wERB] (R4 - (FIED) ~ CRIFY) Fhids > AlE LA > 12
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= EA4y7E (Joseph Needham) A 1965 FEFrEdRAYEEZE (Science and Civilisation in China) FHYZEIU
GE MRS - A B EAR T BRI EE - gaik - RERIHRE R bk Rl B
B HEAFEMmA - BHEED -

1976 4= 08 H % 1980 £ 05 AAEEHEEHAM - @i 2 EEER SR URBLERS - A
FEEEFRAT R SR AY BRCE R - RDAEEESEE R B SEENE - WA S EmE LA
TIERRETSCRR T - R R (B Pt " AERR ) BRI - BLIEAE - AR RE S A R,
BSHERZ -

1980 £ 08 HAERCII R A T2 1% - A A P B o PR RR SRR - (2R RE I
BORERE > AR R YR > W (BEER T ENF=) T s e E N - g
BEAE> ARG PIAEEE o a4l £495F 0 PR T o REES o ARIERFEERRCT
oo AT T EREUCHVARAR TR A TR BEUOE TR BIJIEE - BliER 0 1980
TR RV ST - (EE IR S 8 E L - W AR EAE -

=~ BARH S —E P (1990-1993 4)

1990 4F¥J% » (ERTIEITE(R B 305 > O HEZEINER TSR ELERS VR A
9 | BB BTSSR R « T - ROk B A R - s
BIREF 283 LR BN » BREINCRIES B ER RS anA - |
BHROE? 5 RSN IEAASTE » MR AR S » BN RAESE
BRI TR  HR R -

1990 4EH)E - BMASRELES » SRR TR - BV - RSO E SRSt -
RS SRR A STE AN - B E B R BRI TR ST » 2R B
P TLARE TREAT - BIRR SR IR R A E R OVRER B AR B AR T - b Bl
HES B BEBER LB » 4 H)E (Kinematics) - B/ 52(Dynamics) S 58 ELEERLEN - HFFER R E
ZERMEHIZZ IR A > BEER T2 -

IR > 1990 4F 09 H 01~13 I > B IEEE A RE1 - 09 A 10 B T4 2357
RO AL STEIPI AR b BRI SR (5 SRR S BT9E AT » BT BB SO Rk - @ HADR
A& BIFR B IR G BT S GRIEZFAFT B)% 8 A S0R T 820/ N » $f s BRI SR
B2 AT B > (RIS A BT o B R SR B R o TSR -

1991 2575 1992 ZEHIRS » T (REMENR TAas il 1 55— (BIINE > Jbnt BRI
1962 48)  { -PEIHERHE > 850 ) (b » 254b > oot - 1983 48) (P EIHeas R S)
(VaTHE - BEOBARE > dbnt o HER TAZETIEIE A » 1985 4F) - DU (RSB imi) (FIREs
HE50  SCYIRRHE o 1989 A BEE S - SMEEPT A » AZSHIMERES] » 171 42 DARTAT S ep ]
TR T B M AP 5 DS o 7 i SRR R B TR - SRR
5 > R R BRI - BRI REIRAE -

H BRI - P SRR b - SR - A - 230 - SUSRELAVERE - (LIERE
BiE R T B BT A EEE - HUKFEL - BRSS9 - BEATEN, - FIRIZHE -
SRORHERE ~ KoCHRs - B - BAAL » BIZEEREL - RS - DU TR - st > 1992 4K
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FRERRBHEH - ZERILFTEE ~ BERKBIERAIH S - gL FUTeavE 5 o iIREIZEbT
BB BT - e R B AT ThRERY T Bl AR -

PP TR PRI (Mechanism) » S BLREBRIRRT B RV T B & TR - R REEHY
HOFOES)' - HES(Machine) AIZ IR —ERY TIF HAY » EIBISAE SRS » B T A G & R by 4e
B FRELABHIERD SRR - LR EAFTHE 80 GETSME) < it 4 % 4
oL s ER ) BYRUI - BEIEAYEET 18 8 (Design concept) 5 % 18 1# 1% (Structure of
mechanism) > EAERE T (B REBRAVIESSTRIB H ~ DURBS PR AIRETE 2 R A2 B BB RE (5 - 2aks
PSRRI REE © ARSI 25T (Conceptual design) S E &% (Structural synthesis) » HI[/Z 7
AR TR A

1992 £ 06-09 FIfE > FAEERINAREIK SR 2B — R R AE MMM 2 R G FHY
REIR G ZI RO T 72 T 0 B AE) - BTTIT BRI B G (5 HEGH)8 1 SFERHE A Z
S BLEANTTEETE] CGHERTE s E BN ZHT5E ) © 590t 1993 48 06~09 H M - FEEARTUE2AAK
BTG 82 FEARSEAEZHSBE T ITaT#] (JURERBE/KEER SRR #E 25T ) - I
FEE LU S AR AT S DA S B A o B . RO R SaRa T B IS &R - shiats - T
e UG T (U 2 W e A AR S 4 -

P9 ~ SR B— 17 B ES  (1993-1997 4E)

1993 505 H 13 H > FFERAHERFREMESORIES - ERZERE P E LR &8
a | EIRHEILE ~ iR TEEBE AT TR TAZRT - 55 8RR & e AR G B IR S AV
SANTRLEEE - 1994 45 07 H 11-15 HHAR] > FERMERREARSZEEON > WHEE " SIERS 7 ik
fhek 1> AR EIRERRGTE - TN TR S SR TIE > RANMERS KRR B o irsat S
K RRREHEGE -

PLERE > & =AF (1990~1993 ) HYPRREUETE - SR 12 i - B ik ~ DLELRERY
EERR R FTE 52 ~ R URERERER A AT I ARy oAbt S =B - 3t 1993 28 > BB T LR
LI P BTSSR U B AR R )Y 25T -

ARFFE (1993-1995 )

ARAARAFFUEHISURA Y - B R S (233-297 F)FTHE ( ZBE - &BF st EmE) T 2
BATL FEay - A208 > 2 NER - WEH - ARNTRERE /Y - R EAESE
frma UK - 2S5 AR A E R Rt -

FRITARZETRY 1986 FFEAHBIATARA G2 DU BRI 2P 1TH%es (18 02a) - BREL(AIFTIZHRED BT
BRE > SEATMEBNBLEST ¢ A 33 MREARER(T - It sE 2 HE - BRIEASE  BF 17 RARR 23
{EAEEREEE - 1995 4 01 7 10-23 HAR] > BHFeAEMTIGRTRERFRES - [/ L0 TAEREE B A4S
HIbTELEL o - ARTAGRY 1993 2 09 H 2 1995 4 05 FIE » LLASH bRy TR f B ER S e

DA () (£ 0 KEL R > 1997.05)
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5 RCE B S (ERIARAER IS ZBUERET) 2 SRS AE ) - RIS #0442 ) (18 02b)
RN RIS T

02 AFHE

RS S SEATRIERIARA RS - EEY)E T - B {ERERIE SISO - Za RTUERAI 51T
e > BRI - BE R TZERTRE ORI - (WIS E - EACARIRRUEEIITE - 2
LB b ar Y BRI ST - BESRBIREAHRE SRt o (BN - SRR - thimee D R HETH A SR %2
AP > BRI AR A IR R B G AN E - BRI R 5 1995 LR - MEEDUR
A FosREEHYBITSE -

REE (1994-1996 4E)
BRAREEITERHRD  RARRETRQ7-8Y 97 F)FE (Gatr 55/ G FER) - Tre @

TPOLEEIT S H AL o5 ZARADF Jf»&ﬁ?r—*rf WM EE PR HE D - SRR &
L HA o YRR -

TR TAZAMA AT AR - FR—SHPO BRI DA TGS DR — & R P S A (] 03a) 5 i
FHSRARHT RS ZERGE AR AT AE > WIRE IR » ILaes T CfE IR SR ~ iR SE SR
RBERHERE - B —HE 8 ARATIRA 10 (EAEREREANY TS - 1995 4 01 A 10-23 HERE > HHFEE
BRIESPRITERAAE: - (3 TR TARATERE RS HIBTELlr - BRIEFFY 1994 £F 09 H 2 1996 4 05
FSART > DR TR SRR A R > Se ki LB sy Ol REDPREIER I 2 3%at)
PR T TR Al TR 5N et B T Tp B S R MERE BT 2ERE T - PI4E 20 LA B
(ETE > EAREE T JREEN T S ATE(HE] 03b) -

() (b)
03 AKHIE

1995 £F 07-12 F3[HE] > IAGEAZE R AR Z N EREE - STEIRNE 84 FERERH AL HE
FiatE (BMESIIARRERNITE) - WELERIT /L - 55> 1996 4 06 H 25-30 HEAR] - K

PR

2T (A AR 2 e
SR (AT R ES 2K

ik
NP A

(s W2 20X W1 RS (L% 0 1995.05) -
(s WMz 3 A FWR1EE CFLH2 > 1996.05) -

3
[\

=
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JEB AR IE TR beas B2 2 o L AR 1987 SRRy i 7 s > B TP B E T - IR
1996 ££ 06 H 29 HEAZF%E T BT ILE R S I eI s -
EESH (19952013 4)

HEZA T U AA DA TRV AREL S (BEARARUS) Bak (A BRI R R A P B H B 5
ek > DRI TR2ER 2 ~ BUBRET TS RIENL > 7Y 1995 4 09 H 2 2013 42 09 HHAR] > 15255551 08 i
PR HEERAE (B ~ BRAETS ~ O~ BE255 ~ TIEAT ~ A% - | - ET) > A ARSAVRE/ U
FRAL ~ DHRARAY ~ ZOAR R ~ B A > (8 BAREREE  BIRIR TR TR BB RS
FOEALRIRTHIZRSIRTFE » Horfr - JDIRSCRY 1998 4207 H 27 HZE 08 A 24 HIHE - AiiEiE T2k E
R4 R ATEE -

ARG I FERE B EARCR - PREFFREPMum A - B AR AR RS AR - R E
BERSH  JEERIA ~ 8~ KRR - 08 2002 FiE - oGRS TEBYIEE DY
K A D LIRS R T Sl A R (18] 03c) » 2003 SFERFE B RIS - Reffrfe s
LRSS FASERETREHEA -

BESN - DIARELEG Ry 2 S IWTTE - IalRIEI S B2 R W R B b S ~ B A A 2
Fac T HEERAVIEM - PR EI TR T RAVEA - W TRUEHAACER - B E AMESGTH
RIELA ~ A o] SGHYEALRSGER -

REEHE  IERED TR TR — =AY T OB SEETE ) & #IETRE
B~ S 2 SEETHIRE R o R TR ISR A ) AUEAZRE -

Fi > FEEE—E AN AT SR ET R (1996-1997 4)

BRI 2 AT A Bl i o M SRR RS R - S Hh B AR R RS » LSS URRECE A E IR S &
WL & - BRAEE - EREE - KABRERE =M - 5RFEEE Ty URECE - T8
HEmMEM - AUEHRZERFIIRE AL 8 - fERFEEE - /Ty OREE - B Rt  IRE
FERVHI S o BRIEIETE - T XREEL » Bt Em i Ay R E T - bR A (EEREE
%) NEEEESECEE) - FEARRYTEFE (A SRR » DRI R IR - B ENG A e 28 b S Y SE A%
B 2 (A E)

HIEA B SRS SORE R ~ BYINMEAE - B ERHA BEEARZE, - REWKS()7 ;5 fiE
BAEBIHEBEBEAEEYE L - ZAME N EEIVEERRMS - FEARME - 5HERE » HAEDL
ISR R R R b SRR -

BT AREEBNE » B R - S (1 TEE 7

1994 FFFRIAIFE AR SR  Sod i/ GEIR TORBIR S S AVHRE 18 DASUE MRS E T HY B AL -
R ERAE M TAE Y H DT 27 1980 FE B A 8 — K =1 T M S E
(Methodology for the Conceptual Design of Mechanisms) | » /AR E M ME&RE N — % {E(Generalization)
HEBHFEA L H & R (Number synthesis) ~ K& HTEF7RE(Specialization) HEE » 247 EAYHER H & F%
EHEED ~ RS - RERETIREIZ AR T A S TR - EEAHTAVERET - F DU B A 2 e
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f_LHIERIRRR" « BRIEL - DL/ UEAR IR AR B R AR R BEA ST AT/ VR A R S 1Y
seEtisfe s Hig o SLUREIRVAR RSO EAR ~ 7R ~ A B B R IRl T ~ VBT THEH)
ForHReETAREE - HEE I S AR AR AT E G TR

EHAERE o A T HTHVEE o SRR SEG AR M o ] ARG EAHE I AP EE TR - 18
R~ RaRET TRHIHY I ik 2 iR TR - BB RS A K (B SRS —
FHY o KSR LA A T~ BEREA SET - (B &E e sSE RSO ~ B E X T EUKP ot
POTIHEREEEAY) - 2B EAREIREET o ERd L ARAVIR TR AR ~ ERE I ~ RSt IR
PR TR 2 B H S SRR R AAER - TR E VG T - At - W
GEAEHIR TS - RERGTRVECENSE - BRI - RIS E AR - BUCR B EMEH
FHITEAR -

gtigkE » — S —HIEIZEE L TR & 2% s A (Methodology for the Conceptual Design of
Ancient MaChineS)J HEETHE (& 04) » MFE DUEA A8 IR (25 (3 i pk it 92 iy -
SRR R,
B k)
$# 8 Am A M
Y
— fxfbsk
) 4
Bkt R R
A4
EL3 Yo ]
AL
il B Vs
Y&

& 04 HfUREMeRGETAER

55 ReFR @Rt bR B T S B B SRS » 5L 1997 4F 02 HFEER HAITL " IAEDE AT
IO E IR G HARIY 1999 4 01 HIERITL BT R EAA TR 48 0as 1 s it se s
AT LI - MR BT - SEIFEEE S P EIEIRCBBACR - TEHE R
HEIRERET WSS ~ B RS ~ JRSOHT - DUZE L ATV - 122 R BE AL HI2R
T ARSI S R R RS IR E ~ RS - RAHREE) > SRR L e B
WIEETERTENR » L T A A SR T AL R SR (R A

7~ R AN B — AR R K O B AR (1999-2007 42)

WH 1999 F#E » Fpt LalE USROG A - AL AT AT - RESRIREIE
JFbTgE » DUNERIHZ

4 H. S. Yan, Creative Design of Mechanical Devices, Springer-Verlag: Singapore, October 1998. 3% 3 % » piad
HAE (o T gt | AR AR Ot (L PR R—R2 F 4 A BB gRnEE ) (43 0 R
oA < BRE AR 2013.11) 0 F 94-117 -
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2AGAEE 69

KRS E
o B TR AR AR AR S » DARRAA(1020-110D)FTiE 2 /K R 2 I /KRR E IR
BEEEE e PP B B /KRR RS e R ALl -~ fUR RS i B e AR BRI - BREEFTEEY
CorEE®E) 1 - ARERFREEERIREL R -
FoREFTFHERF P FEFERNIF NI B F o B FRKT z’l)%‘fizﬁ’é@”l
L%wf’%ﬂm%xkﬁ PR R RS 2
PRI R Ee ARl o AR T Ep ¥ RER o g AR TERBIRE
L MR e F M
BKEm AT A iste 2 BRI R -
RAE 2 F AT e TEoksdRg A T RE D RET I M RBE RS XK E
ZRBBIRER AR R Rk g om0 TR R TR TRk e kR TR
AR EmRAE O RAFETERBBEERIEM S BR X 0E ) X ER o PR e
FE G ZXHF O TRin- 58 - BiE > TRk L tRin- 5 0 B2 X
GEAMBE S AR MBI - RGFE ARG - 3 RIM IR ET T R
TW RN AHIEZ 0 R AT S o F LR il RE TR T BTN BT
TR EPEE RN ok AR
BT B KRS 2 LB R HEFAIRTEEIRE 050 » el IR
T'El]]:ﬂ%ﬁignn 5 e

@) (b)
05 KifTFRaE

EEARTUSEAMIEE - 7 1993 FEZFETERE JUREGBKERZ MBI ) 8
R - RIS AARE R /2 A B ¢ 1993 47 07 H 03-04 HIHR » AifEdLat ﬁ%ﬁiﬁﬁlﬁﬁﬁ? EEBE
ARAEFEHERE 5 07 7 05 HE5MH TERIE T B AR T 5eRT - SR BEE It A - 1997 4
09 7 > tifz TREATVEERE B S (21) EREENS T ﬁ%ﬁzﬁ’]ﬁiﬂiﬁﬁi i3
PAOIFRHEFE M B AR - (BRI E A R ~ BERH L IERIL - FY 1999 4 04 H 2Rk ATKEEE
SRR HINTITE © 55 PRI LT - 2 1998 42 07 H 12-23 HIHRH - HERIEEA
FIEZSEBHFEATENRIHTE W ES 08 F 02-09 H » Bt LB EE RSB A AT T He Ay drtsik el
TEESHHETE -

PRSI 2001 4F 12 A 58pk T @224 am s (PR HaR s ~ S LB IREET) ° 0 ErEEE
st (8 05b) - HARWHIR T = 177 2 —EEBIHKimfr et BB A E i om - R ram = - 398

P HBRE (P RBEAEFL A RART) (s R AH AR RE kB L% > 2001.12) -

Academic Quick Notes



70 (FHEEEF) 3% 40 H(2016.09)

TREEERERDE TN REETE ) ZEETET RV AL ARG LAY R A
PR PSR EZE TRE S © 2002 42 09 H 30 H » FRHSIENIZ AR SR (Montreal B H#) ASME (S5 1#
Pk T F£E8&) 27th Biennial Mechanisms and Robotics Conferences » #5321 A systematic Approach to the
Reconstruction of Ancient Chinese Escapement Regulators 5530° » EIUABNM 4G ARSI 3 s A R
HiEM - B EA R TR S T R 9E - BoRICBURHITER - 55 MERmBaR Pt 8y 4
RePKimfEREEERER D - 1 2010 4 12 HhErmiaEE A TSR PN RS (B
05¢) °

EEPRIEAYIRITTE A (IR R R R B T80 - S N e ) ss - HR
U AR BN ERRE R - DA R - (NI > RESIREERETE - AR A
R eSS0 o 1 R 8 IR s T AT B8 AU BEE AR MRS RIS 2RRY A R 5] —HRp SR e AR -
ST U LEIRRVEY) - B T IE RS EGETE ) BAER TR MBS EEtE L BsE
AR AR B SRS B IE KOG BT S [ (R Ay SR A - Uil b R B AU R e T e s TR A
TR ~ RSt RS SR IE S Se B — A (LB IR (L SR 2 - SO P A f b B 52 SR T gy
EAFTATTG R HE R S R TER K P AR IR - BB RS AT A mI ekt o7
feEE

ARG R EAYECEA D B R A SORUZ P 5 (265-316 ) EESUPTE 5 6 B EIREE —)
Ths BANFF cBFAPONRALT  FAIFSF o B PN Eithes 2 g 2 GHH
o R TERE 2IE B aRS T iﬁ’%i”‘fié?’?‘c)gk CRFFHFER Y OREITI L TS
Foaz B ) HYRCHK o FHHYSURHEHE R E A BRI R (ER R AL - R E AL B T © BEZRE 1900 4F
U - AR VEWSNEE BRI AT BRI SR BB R TAF - (HE A FREREEEESG TR 12
A FER S SN B3t (18 06a > Moule, 1924) ©

A F==
e e
g3 =

Tl

D% _

(@) (b) 7o
06 f5HE
i FETRE -SRI+ B 1998 £ 08 0200 FIENR » Ak L M s 25 Bl
SR L EERE - H% » 1 1999 £E 09 2 2006 £E 10 FIHIRT - S pkil-LEirh S (SSrs
ZER(IEIRRET) * 5 AR 2002 4 08 7 2005 48 07 HHIR - STEIR G MEETIZEE (R AT

¢ H. S. Yan, T. Y. Lin, “A systematic approach to the reconstruction of ancient Chinese escapement regulators,”
Montreal: Canada, Proc. of ASME 2002 Design Engineering Technical Conf.- the 27th Biennial Mechanisms and
Robotics Conf., DETC2002/EDC-34382, Sept. 29-Oct. 02, 2002.

THRILE B (SRR R L FERE ) O (R BERELFEFERT) (44 1P LT A
FELLR 2005 % 037 26-27 P )0 F 336-349: HRBLE A (T R R L O FEEAE ) (R
TAEF RS (p AR R)) 12 % 2 #(2006.05) > | 3742

S (he 22 JRMERR) (de W2 Ar A B aF B L% > 2006.10) -
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MheRETZbge) > HERE 1992 LK > B SR IREITHY B REETE - AUTFEAN (RS
asa ARYEGTIERS o HETTE Bl AT e S S AT e B S RS R A BRI (98
WFFE SUR AR AN LAY S T AR ~ TR e R tIR G - <8 Sha s H Sl » nIfT— e baERy -
FIATRE AR ~ DUR BB ER R AT TRP R bR - MR T A RaE TR - SR > S A
Blpih 2 SfEfE R AN BN E SN > AR PR - 55 AT R RS R »
‘EitiimfbiE - SHEENENE ([ o6b) » DURHIEIH —EERa{E R (& 06c) -

BESN - BFFEAOS T IE IR LG TRE R - 2 2007 48 09 H 2 2009 ££ 05 F I > SEpAR 521

s (R B Y SRR AR

(EIEREUEES
SR{ET(78-139 ) AIRAY R B R 5T LR FRUREMES - HOUME TR EIE(398-445)Fr s
(RHES R H) HIECH

f%;}.‘;,;uﬁ(132)?§.i%ﬁ;?&£4§ﬁf§§ CUHAFAES TR A R (9 1.9 F) 0 & FlA s A 00RE o 4
IV ST Y Ea /oé4=lgrg+3_,,?f1,\ﬁ GRS A F A ’—“’ﬁﬂa%
Ao SET OKZ o H I SITH] o FEAE Y > BER B AR . 41?)1 IR N TN T R

Lo AEIARTL o R 0 R Pl e B AR 2E HE G ’Zi‘rﬁi
Gl BLUIF 0 EEEM o pF LA ALG L o F - »%%f’ﬁ%zﬁfﬁﬂﬁ.ﬁ%‘f;ﬁ
AR A B P AL > R RAWRT O EYIRAEY o p i > 2 £ F B BT

% o
HA SEEE B (e B B P R F B U o - 0 T A ERAE ) B T PRI AYSCECRS: -
i > JOLAAOETE R B - Y e E Tt © AL - BEPRE 1875 LK - HLEEINSNEEE
H N BRI AR BN ERAY BT TR SR IR > (ELE JRHI IR R H BIORE B PN B AR RS s R AN [F] > PTER
BUE R E R T -

AFEIIG]Y 2003 £8 02 F 2 2007 ££ 06 I > 58k 22 rams (SREH SR REE 2 2450
{LIEIFRRET) 05 A 2006 4F 08 H 2 2008 4F- 07 HHAR - $TRIRI & - E (SREENERE
RS 2 R EEIREGT) - AUTFEEN T (USSR ARG TR » FRaT BN - B i -
FE RS FOE (M B R EG TR - R AT & E N LR ey m TR
FETERE - M0 LUE AU B AT AR (B 072) B4R ImtAE R BI(1E 07b) » A R EEHERY
‘esUaiE - SSEEINEIE - DU — B ERE R L(E 07¢) - 8 n] AR e TEEA YR -
(B DUBRRE AT SRR IR T RIAVEHRE - BEAh > AES LA 3T - 2 2006 42 07 H 10 HZ 08
F 07 BEAR > DARLRER A S o fE sP IR ER e 3 AR R ST e TSR SR - 12 RF AN B RysRIR R
REEH LY R 7RI -

PET e (v Rt 2 AR RES) (de M IH A FRRIESY MHL%T 0 2009.05) ¢
0 E A (R S RE AL AR R R R R F RS L% 2007.06) -
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(b) (c)
07 {EEth )

FACARAARSRE - RS ~ /KRS E - far e Rl B Eh R S R F kA 18 R 5T -
Froe R E B SR S S 3 R R G IERlTam SLIh » INRHHRE R BEES R Reconstruction Designs of Lost
Ancient Chinese Machinery —2E"" » » 2007 4£ 09 H f Springer #77 - 55 » AEAEEE P iR (E
ERENH &) —F 12 2016 4 12 HHU &R S AR L3 T -

L~ R A B —mERA P A B (2007-2014 4)

B EEARE - BHEREIRITS - WS - NFRE > TR AAEE > EITE
JEsGt o PUT PUE Ay 22 PR A i s Ry 2R DI
R EAR NI

TFAERYPETTAT 205 /A HYHY 22 B2 (Antiky thera mechanism) » R H ATSEHR i E YR
TR > AR EAE RAR > BorH ~ B~ AT EAE S E VAR ES) - nIEEER
Rb2b5EE > TRAITEME H ahe SR AR5 - BEakathY 1900 £ 10 HES BN RIRZHe A2 LS 8K b
Byt 5T 82 1 i A% H (18] 08a) » HiLjelfEE /i HE Y B 5 5 178 (National Archaeological
Museum) - [FERERE A0 R i = A0 8 B eimaH AR AV IE Sl & > ELAEIIBTEERY HIE T %48 H H el
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My Research Journey on the

Reconstruction Designs of Ancient Machines

YAN Hong-Sen’
Abstract

My major research topic in mechanical engineering is creative mechanism design, while hobby
research topic is reconstruction designs of ancient machines. This paper presents the journey of my
thinking logic and research milestones on this hobby topic. During my undergraduate career (1963-1973), I
would like to study ancient machines, but there was no available access to get in. | then took advantage of
graduate studies in the U.S.A. (1976-1980) to read western books in ancient technology, and I indirectly
learned some knowledge about ancient Chinese machines. In 1990, I came up with the question regarding
the sustainability of research achievement in mechanical engineering, and I decided to go across my
research on mechanisms into ancient Chinese machines in 1992. In 1993, I began to advise M.S. students to
study ancient Chinese walking machines, based on the Methodology for the Conceptual Designs of
Mechanisms. Such studies incubated the frame work of the Methodology for the Reconstruction Designs of
Ancient Machines to systematically synthesize all design concepts of mechanisms in ancient machines that
match historical records and the technology level at the subject’s time period. As a result, I decided to study
reconstruction designs of ancient machines based on this methodology in 1997. In 1999, I began to advise
Ph.D. students to do research on the reconstruction of ancient machines with mechanisms that were lost,
incomplete and uncertain, respectively. Ever science 1995, I have advised 10 M.S. students and 04 Ph.D.
students to graduate, and published three books in English. The Methodology for the Reconstruction
Designs of Ancient Machines is unique in theory, and cross-disciplinary into ancient machines in
applications. Although the nature of this study has been innovative, it did not stand out during the first
lonely decade (1992-2002). In 2002, for the first time, this Methodology was presented in an international
conference, still there was no response. After a series of journal papers were published in the next years, the
academic insights and innovation of the Methodology were gradually understood by scholars. With the first
book published in 2007, the Methodology was finally appreciated, and I was constantly invited as a
keynote speaker in international conferences. In retrospect, the study on the reconstruction designs of
ancient machines not only reached the goal of sustainability on research achievement, but also inspired new
thoughts on the research regarding creative mechanism design. Whether I retire or not, I would keep

working on this hobby research in the future.

Keywords: Ancient machine, Reconstruction Design, Conceptual Design, Mechanism Design, History
of Science and Technology

* University Chair Professor, Department of Mechanical Engineering, National Cheng Kung University. 1, University
Road, North District, Tainan 70101, Taiwan. Mail: hsyan@mail.ncku.edu.tw
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FERIEIEE 2T

2. RIGEMYIE

(Ethnologisches Museum)

Hrdil @ LansstraBe 8, 14195 Berlin

444k © http://www.smb.museum/museen-und-einrichtungen/ethnologisches-museum/
home.html

KH » BB G BRI BT A BEE Georg H74H - EEHIMR R EE#4)8E (Ethnologisches
Museum) ° [FEEEERL EC{7 8 )8E (Staatliche Museen zu Berlin) B {3 V) » XV @ R HEY)EE - (H
AR B YRR 5 TP B Bl B 72 & (Kurator der alten chinesischen Kunst)fy F5FEE {1
BEEM - T LEENBEE BT L EATE L - R EUS AL SRl R
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Die Schlacht von Tonguzluq

Die Schlacht von Oroj-jalatu

Der Kaiser begibt sich personlich vor die Stadt, um Berichte
verdienter Offiziere und Sildaten entgegenzunehmen

(o T o 2 R ) (ShEFLL R B IE ) S E RS )
HEREE B tes Brtes Z2{# 2% (Jean Damascene)

ZILT

B2 P (Augustin de Saint-Aubin)

#hE5(J. P. Le Bas)

fa/F}-(Charles-Nicolas Cochin, 1715-1790)

UG

1773 JEE (BZFE=1/\F)

1770 JEE (BZFE=+H5)

1772 75680 (RzfE=++t4)
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=58 AT 3 B 95.5 AN

= 58 NG 3 EL94.5 NGy

=S8 NI T 94 NGy

Ll B AT

ERIER PR R EE

i

Inv. Nr. I. D. 31.771

‘ Inv. Nr. I. D. 31.770

Inv. Nr. I. D. 31.772
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SER R EIHRE A SGR I > M — S I R IR AT

/TN

zand@Bl > PR T /DB SR o RGN B

HAMESRHERASE - 1921 £ > {577

Academic Quick Notes



96

IR B Pg SRt - S B AR E PAIER « 2 T HEERHE 55 -

(FHEESE@EFR) 3 40

(2016.09)

o FRFHE

LR > B B R

TR XEFRX > AR HZEHNRATE Gravures des conquétes de I'Empereur de Chine
K'ien-long(Paris: Publications du Musée Guimet, 1969), p 13. 5 /= FHEG IEfEER » EYER T3 ¢
I BN 2 T T
% et SRR T FERRE B SR R isg
L | FEFRiEE | RS fo 7t 2 8
(Ignatius Sickltart, 1708-1780) (Charles-Nicolas (B. L. Prevot, ?)
Cochin, 1769
1715-1790)
2. | BELEE izt At R 5
(Giuseppe Castiglione,1688-1766) (Charles-Nicolas (J. Ph. Le Bas, 1707-1783)
Cochin) 1769
30| SPERFLAIECEL | AEEE ? i 9
] (J. Ph. Le Bas, 1707-1783)
1770
4. | MPEENZEE | £k fart e 14
(Denis Attiret, 1702-1768) (Charles-Nicolas (J. Ph. Le Bas, 1707-1783)
1766 Cochin) 1774
5. | JEERESSZ EE TERE farrt finf B 2 2
(Joannes Damasceuns (Charles-Nicolas (Jacques Aliamet, 1728-1788)
Salusri, ?-1781) Cochin)
6. | SftEEmE | ZrEs farrt Bk 13
(Joannes Damasceuns (Charles-Nicolas Pierre-Philippe Choffard(1730-1809)
Salusri, ?-1781) Cochin) 1774
7. | HRKIE R ety At R 3
(Giuseppe Castiglione,1688-1766) (Charles-Nicolas (J. Ph. Le Bas, 1707-1783)
1765 Cochin) 1771
8. | MR LEFRE farrt L ES0 7
(Joannes Damasceuns (Charles-Nicolas (Augustin de Saint-Aubin,
Salusri, ?-1781) Cochin) 1736-1807)
1765 1770
9. | M EERZE | FEEE - Bz pt 4
(Charles-Nicolas (Augustin de Saint-Aubin,
Cochin) 1736-1807)
1773
10. | BHEEL B | AHEEE fa 7t hFUE 10
(Charles-Nicolas (B. L. Prevot, ?)
Cochin) 1774
11 | TRER < BiE | EEeke fart i EEL 7 5
(Denis Attiret, 1702-1768) (Charles-Nicolas (Jacques Aliamet, 1728-1788)
1765 Cochin)
12. | FEHERER | ZfEE faf 7t S 12
R E (Joannes Damasceuns (Charles-Nicolas N. de Launay(1739-1792)
Salusri, ?-1781) Cochin) 1772
13, | g TavE | e falt 5 1
(Joannes Damasceuns (Charles-Nicolas Pierre-Philippe Choffard(1730-1809)
Salusri, ?-1781) Cochin) 1772
14. | SEEEELEEE | E2E fo Tt ST TRV = 1
(Denis Attiret, 1702-1768)%& (Charles-Nicolas Louis-Joseph Masquelier(1741-1811)
Cochin)
15. | ZBEEIEETIEE | Lz farrt AR 6
eS| (Joannes Damasceuns (Charles-Nicolas Denis Née(1732-1818)
Salusri, ?-1781) Cochin) 1772
16. | IERIFERL | AEEE At R 16
(Charles-Nicolas (J. Ph. Le Bas, 1707-1783)
Cochin) 1770
HEE AT AL HRME T NIE S ETERS 0 @5 (EUrEE ) M GRKERRERE ) Ei
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3EEER L EYEE(Deutsches Historisches Museum)
Hrdil- - Unter den Linden 2, 10117 Berlin
484k © https://www.dhm.de/

EEEFLHEYIEE (Deutsches Historisches Museum » DHM ) 48815 1987 4 » S HF IF =& AR E
W 750 A > PRIEHH (18 B 4R E ] ji A AR A TS R Al R (Eberhard. Diepgen)lfst F-fi £ 5 T7ILEE 1)
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YRR B 2 S AR B AL T Y SE 585 ] (Spree River)HHY— 7 Do » V0IMEYALSS » BRI TR
BLE - &S T AR - 3 B R IRhNEE Y8R (Pergamon Museum) » 57 {478 (Neues Museum) »
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FIAERE T TAZER B R L 2837 T AR bR L S 4 - P S5 8RR (James-Simon Galerie) Y5 1E&RIH > 4 1541
B BT LI EYIEE R ERE T - BVRRHSLE 3 SRAT David Chipperfield Frii#| » TASZE—(E
L AeEREE - Rk ZHH Karl Friedrich Schinkel FiaE1HY Packhof » {H b —/2EEHY 1938 FEgiffrls o 28
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{8 8 LT — (3 TR B A BE RS BH I — BT M B ) - BRI o] 78 T8 MEE B 18R
% Ry S BEAUAEAT A T > FEMS S ] DB ErVEE - NS BIEYEE B IEE - sESie (it EiE
IR - (ESEUEEAE S MRE o h—ERESRMIETES -

Academic Quick Notes



100 (FHE:E@EFA) % 40 #1(2016.09)

&

acot]

v

"

\
LT

\

il

§ Wy .

- <N T
(A€ A R P RSP R RE R

The History of Science Newsletter Vol. 40(2016.09)



{\\

EAGAEE 101

BODE- PERGAMON
z NE
MUSEUM MUSEUM | MU%EESI:IM

A - ALTES
RCHAOLDGISCHE JAMES-SIMON
QRUMENADE GALERIE MUSEUM

flanieren durch die weltkulturen (% # *t& % < it ) o F 424

L1 e

Kupfergraben i& ;7 4 fp]eh1 3 o

Academic Quick Notes



102 (FHE:@EFA) % 40 #1(2016.09)

Karl Frledrlch Schinkel #73% 3+ <57 Packhof »
1938 & 447 f

Moz ;,714;’:‘

Henri James Simon (1851-1932) NN B’/(};\']““}ﬁ;lizﬁ" P RAT ~ 1,200 ot 0 Bk iR
B i@ ononik (P-eh Kupfergraben i@ 7 & T £ P 0T

TEAAMRAL T EUERT > 55— B RAVA L TAZH IEAE B b > Bl USS5 uhEl US BERGHIHESRES 4R -
75 PR B PG () HY b B 4R AL A T AR B PS> S 1% 28 Bk AT B 25 £ P (Brandenburger  Tor) ~ B 5% 3B it
(Staatoper) ~ {2 = 5 FE 52 #7788 (Deutsches Historisches Museum) ~ #7688 B (Museumsinsel) ~ fMAZ
& (Berliner Dom) ~ & 1775 (Nikolakirche) ~ fH#A 7 E EE(Berliner Rathaus) & {HIE £ (Neptunbrunnen)
AR EE (L5 (Fernsehturm) 280 St o HE3GT7 FE > 431y USS BEARRE S EEFT ~ 5 T K& (Unter
den Linden) ~ {185 ~ fEARTTEUEER] US AYSERELLIKREES FiiE - H Kupfergraben #8158 3525 AT
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Fernsehturm

Staatsoper Museumsinsel Berliner Rathaus

Deutsches Historisches L Nikolaikirche
Brandenburger Tor Berliner Dom

Neptunbrunnen

U s

Brandenburger Tor U el e Alexanderplatz

_Unter den Linden

A d B OB R A PTEAR KR B foa B

S T SRR

5.3 H
HSAHL AR PR T R A E o BEIRSEIINNERN > ERt 2SS LB TEAEEE

FE T E EHATEN, - RIBEEASAEIEEEE « R ATIERD 355 RE SE M
ARBANT o PRIEL > FRAFIERT S 3 ) ra o A 2R 2 R EAMIE - Sef &5 T = (Neues Palais) -
& = (schloss Orangerie) ~ fft & &= (Schloss Sanssouci) ~ F1F % & (Friedenskirche) ~ £ [& (Ehemaliger
Winzerberg) » {&#E AN ZOHT & -

Academic Quick Notes



104 (FHE:EEFA) % 40 #1(2016.09)

Ehemaliger Winzerberg Nauener Tor

6.5 /% & = (Schloss Charlottenburg)

Hk @ Spandauer Damm 20-24, 14059 Berlin
444E © http://www.spsg.de/schloesser-gaerten/objekt/schloss-charlottenburg-altes-schloss/
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Hrdil © 75001 Paris, France
44HE  http://www .louvre.fr/
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THEITER R T —AES & %E Précis historique de la guerre de la chine: Dont les principaux
événements sont représentés dans les seize Estampes, gravées, a Paris pour I'Empereur de la Chine, sur les
desseins que ce Prince en a fait faire a Pékin & qu'il a envoyés en France. ( "PERELF 5240 @ Hr Ay E 3L
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484k ¢ http://www.guimet. fr/fr/
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Gravures des conquétes de I'Empereur de Chine i
K'ien-long, Paris, Publications du Musée Guimet(Hors
série), 1969.
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Decoding the Mechanisms of Antikythera Astronomical Device
e s g ET
Antikythera Mechanism fF£757T 1900-01 1 /% Antikythera 5%
AT > HRPEITHT 100-150 SFEAYEREASGTREE CGRIZERY
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of Antikvthera B 2T A i s ML R 2 AR+ 2RI ORI R AR 2 1S
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AFENEHE R « BIEZENEREHE - AEHEERZME (8736 Antikythera Mechanism
BRIz 2m i - ASEEI 11 52> -2 EE i ROSCENELSE  AEeTHE - B
i~ ROUEW R RSCEEAHRA S © 56 B R E Pe 7 RSO & - AR L IhRE Bl © 55 =
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This book presents a systematic design methodology for decoding the interior structure of the Antikythera mechanism, an
astronomical device from ancient Greece. The historical background, surviving evidence and reconstructions of the mechanism
are introduced, and the historical development of astronomical achievements and various astronomical instruments are
investigated. Pursuing an approach based on the conceptual design of modern mechanisms and bearing in mind the standards of
science and technology at the time, all feasible designs of the six lost/incomplete/unclear subsystems are synthesized as
illustrated examples, and 48 feasible designs of the complete interior structure are presented. This approach provides not only a
logical tool for applying modern mechanical engineering knowledge to the reconstruction of the Antikythera mechanism, but
also an innovative research direction for identifying the original structures of the mechanism in the future. In short, the book
offers valuable new insights for all readers who are interested in the Antikythera mechanism.
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Appendix: Agenda

The First Conference Room, Academia Sinica Faculty Club, Academia Sinica
26/03/2016

08:30-09:00

Registration

09:00-09:15

Opening and Welcome Remarks

Session 1

Host: Chia-Feng CHANG (Professor, National Taiwan University)

09:20-10:20

Shi-Yung LIU: Reading and Analyzing the Midwife Mrs. Chen-He’s Notes
Yu-Yueh TSAI: Searching for the Origin of the Taiwanese Ancestry: the Production, Contestation,
and Representation of Scientific Knowledge

10:20-10:40

Tea Break

Session 2

Host: Che-Chia CHANG (Associate Research Fellow, Academia Sinica)

10:40-12:10

Po-Hsin LIN: The Emperor’s Viewpoints of Nature, Earth and Human Beings: Review of Shengji

Jing (Imperial Benevolent Medical Classic)
Hsiu-Fen CHEN: The Division of Mental States in Wang Kentang’s Zhengzhi Zhunsheng (Criteria
for Symptomatology and Therapeutics, 1602)

Yuan-Peng CHEN: The ' Comprehension ; and [ Completeness | of the Zhenglei Bancao

12:10-13:30

Lunch Break

Session 3

Host: Fu-Shih LIN (Research Fellow, Academia Sinica)

13:30-15:00

Yun-Ju CHEN: Environmental Experience and Written Knowledge: Cultures of Writing Medicine
in Song China reflected in the Formulas of Preserving Life in Lingnan
Chia LIN: New Disease and New Medical Knowledge: Yangmei Chuang and the Meichuang Milu
(1632)
Yuan-Yuan CHENG: Narration in Clinical Encounter: Sun Yikui’s Medical Case Records and his
Medical PracticeShih-Hsun LIU: Si yang ni okto i bithe (Treatise on Western
Medicine): A new approach to studying the Jesuit Medicine during the Reign of
Emperor Kangxi (1661-1722)

15:00-15:20

Tea Break

Session 4

Host: Shang-Jen Li (Associate Research Fellow, Academia Sinica)

15:20-16:50

Shih-Hsun LIU: Si yang ni okto i bithe (Treatise on Western Medicine): A new approach to
studying the Jesuit Medicine during the Reign of Emperor Kangxi (1661-1722)

Ming-Che TSAI: The Compilation of the Si yang-ni ogto-i bithe and the Conceptual
Communication of Medicine between East and West

Chun-Fang CHANG: Disease Writing in Medical Reports (1871-1910)

16:50-16:55

Closing Remarks
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