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KT, ILFERIZIB T D IEEIROZE 7 0k 22O WT, BHTREEF & TR 5 B AEA O R EREISRICA bE -k
Wt 2 M & LG LTV D. 20T, AHPAEORNE L2 TERGT &2 IR i,

THERFHIEATZE N W O0TON T E 2R, FIlfEHE L TOB LWEEICE SbhTE, ZoBEHRREEOIT 451
RENTZ Aotz ZOEMIL, TEMNDNLFEREZRET MM OREGEIEO—2 L Ebh TV, RWEEOHFAE
L EBEHRNL VAN LTADLN TV D EERRC, BARDBNRFEEF MBI 26 LoBIFE & LThabh T i,
ZOWEHE LTORZERMCERERNEE SR o2 bThHD.

F ZCARMIZE T, TERGHE B AR~O PRSI BAN O B is (R~ O WEEREFH AN BIE) OXROFTE S 2
5. TOZ EITLY, FERFORR & L TOBERKIRAZH G L, BIVES IR AEORAD S HTE ~OlEko 7 a¥ 2
IZOWTHITZITIRE LT,

FP, IR E LC, BARDITFHEN L HIGH ORI oS, BA & B oE®, BARICE T 2iERMioR
AR & U oL, HAAEOREAMNZ R L 7.

WIZ, FEPEND BARSOEMNBERE T /L& T - S BISRm b AR A 1T 72, kg L ORRO M EERICET 2%
LG, FEVEHIROBERA, R & ok, ROERIFOEUE, %= — X G LI2HEIRBRRIC L 2 & D &0 9 ko
ZREL, BBOBKIC, BOMEE W D BARBHER &, BREHEX - BAOBT L W ) HFE I T 5 R&ETHD L
WOREEIRELZ. BIREN S 2 RM R L X 5 & LIEBICIE, @ B2 iild 2 ik & T oG ICEL TV ARG EAR
EEAET D HLERH B DT FOMEME S LI, ILFRHRUICEN TR W2 720 TIEROBERIL S £ < 0T, BRADEAN
FICENT D ENEETHD Z L E2HEML, [LAMOFIIEEDR, SEEEMOEE, OV CUIBABEMICRET 2 2 & ok
ELRoAREM AR LTz, £ L CZOHTITRE LI, FIRFEtORERIZ OV CHEA L, FIRFEHC SO TR EREIFO
Bl o, Rl OSBRI DA F 72 v 072 2 & 2 HEE L e,

WIZ, TTERETE & OB AT o7z, THAERGEHE, EPRAENS 1851 FICHEL 7z v ) A—2Th D, TTFEMGFHE, BART
TUE S NI O ChREEIEDO—D LI STV 5. BHFEFRE e (303 [E O R AR B BT B O (SR LIZBE T 2 i A
WHFE GEFR - LR D/ 5K 0 | OPT, ZOFTERFN B ARDOEHMHBEOBELZEZ TR L TVD EWVIRHED S &, iFH
HENEM Sz, TOMPBICEFRISDICHONEMZ, RO 2 8E2TET S, () FERGHE, B U rEREIT S B o 76 pER R
EHL—MTCIIBAD LR bDOTHo2b OO0, BFMICIIRERREEE bo i ThozZ &, (2) MPAEIL, 1851 4F
B CIIMAMEBIZE PEoTntBEx N2 L. Thbh, WHEOMXEFHIAW LN TV A EITE /I BifiE L T
Wb TiEZRL, WO OEMHZRFRF I AZBNLTREY, FHIEINRICBNT, B~ A o oRGtiEICmENn s 5
DOEMAL, ERMIMBRED 7 2— VN bV 7 BT B2 R L TV R EERNM L. UEDZ &b, AR
IFEEOHEMN 2B L7236 b, TORFEN - BHZHEfFCE VW iholt B bND.

BRI AP AENRG 235G - BUET DBEOEBZ TN ED L HIICEDL > T o 2O E R LTS, AEOR GG - flikic
BT 252 H51%, FEMFORIEETH S 1851 2 Eie 1847 4E D 1854 AFICNIT TREL L LTV A, fERIE, AHOM
A SEIRE~DOIEAIL, 1854 ‘EITHEEFERM & L THIL L, RFEMARTEERIDEADKR L TDR O DHE %1 CLK
WChhE -T2 B2 bR TV L L, FERFZEETZEENS, HOOMMOTRREZM Y 22 ML LT, AENLHM
FITHAD LT, BFREFAIZZ L, W RS DMFFEFOBZ 22T, & BICHERFFOREIZBNTE, FEFERIR
DR RE TS LR TEPICER LR BIET 5 Z LN TERN -T2, 1853 EDOBMET, FEEEIZHV Tk
AN 728 B2 b Tz b b b3, ABRITHIFEOBHOLEEZFER L T\l L Enn, AET 1854
FELD BLUBIMDORAICHIE & LT bE Loob oz EBEZHR&ETH D EiEmfhi7-.

% FRSCEEIE, FAsC 2000 57 & B30 300 354 1 #3o8HT 22, & L<IFTEL 800 38% 1 HifRM L T 23w,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
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This thesis is to discuss the process of the acceptance of the western technology in Edo
period, especially Wadokei (Mechanical clock for Japanese temporal time system).Here in
particular, it focuses on the Man-nen-dokei made by TANAKA Hisashige as a masterpiece of
wadokel in the end of Edo period. TANAKA Hisashige is known as a skillful karakuri
craftsman and as representing engineer in the Japan’s Meiji industrial revolution.

The thesis starts with a critical review of the Japan’s Meiji industrial revolution and the
history of the mechanical clocks in Japan. This part is to prepare a background to reinterpret
the model of the technology transfer from the West to Japan, from an engineering process
perspective. When engineers mimic a product, they need to mimic (1) the shape and the
behavior (defined as ‘craftsman mimic method) ,(2) the design intent behind the
structure(defined as ‘engineer mimic method’). It is necessary to apply these two methods to
transfer technology successfully.

Secondly, this thesis discusses the “Man-nen dokei” itself. “Man-nen dokei,” that literally
means a clock that works for ten thousand years, is a historic perpetual chronometer that was
built in 1851 by TANAKA Hisashige. It is said that “Man-nen dokei” is one of the best works
in Japanese traditional clocks. Recently, it has been disassembled and restored in a national
project as a one of the most original symbols of Japanese manufacture. By the analysis of the
result of this project, the thesis shows that (1) the Man-nen-dokei was not a magnificent work
but an immature product, (2 TANAKA Hisashige didn’t fully understand the technology of
the western mechanical clocks , especially in the power supply, (3) in 1851, he used only the
‘craftsman mimic method’ for the Man-nen-dokei.

Thirdly, this thesis shows the way how his idea of designing product changed. His idea went
through a  critical change in  1847-1854(including production year with
Man-nen-dokei, 1851).It used to be said that Hisashige changed from craftsman to the
engineer by his task for Saga domain(1854). But this research elucidate that the change took
place before 1854, i.e. after his experience of the production of Man-nen-dokei.
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