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Mechanism of “Man-nen dokei,” a Historic Perpetual Chronometer
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The “man-nen dokei,” that literally means a clock that works for ten of thousands of years, is a historic perpetual chronometer that was

built in 1851 by Hisashige Tanaka (1799-1881), who founded the predecessor of Toshiba Corporation.

One of the most original symbols

of Japanese manufacture, it has six multifunctional clock faces and is crowned with a celestial globe that shows the positions of the sun

and the moon.

It runs almost a year with only a single winding.

Toshiba has conducted an investigation on the mechanism of the “man-nen dokei” and has developed a simulator for its mechanism in

cooperation with a national project to disassemble, restore, and reproduce this clock.

The “man-nen dokei” is an embodiment of

Tanaka’'s engineering spirit: insatiable curiosity and a ceaseless quest for innovation.
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Man-nen dokei
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Six multifunctional clock faces and celestial globe of man-nen dokei

2. FEBFETOBRIRER & RERIE — 25 211 2 B { A0 Ol & KEREEATHS) L TH <o

CIRADZE DL YHIZE AT AT » TIRICE o T D3I, B
RN IATHEE O — 5 CTH 5o Ham Iz T+ 2% TH
FERTALVF—HTHD, Nl 3LIEFE ST
By, AMIO+TAH1HIC6 A DIcmiE L, ol
1THIZ30° EMDIZ RS 20 $MAFE L7z T T & T2 TED
HOBM b %, E51HIE, HOH KT L Hils% 29 1
Thbo BEPDICHEY 5T ONIZEKAEDMEZT AL TH
Dl bR & EKT, BAEOREL, 200BT1IHEET 5L
2o TV B, iU, BEOSHREIIEHOBICE
LR S>THESYMN SN0l Bbh b, kst
JEERICIZ 30 HM o IHE OB 3% F 7o s 5 2 L
25, BRARIE 295 HE M & 30 HEW Chlgz L7z b o & H#El
ENb, H6ME, 79 AMESNLBERREITH 5o
RIEEBIZ & 2 KEREETIE, 58 CRAR 136 B2, bk 35 ) A
LK EADE X FER SN S, KEGIEFMIZLD &S
L, HETI85", &Ho ko3 T5h5°, £AFET315° L% %,
NIRRT LTH 295 HOJE A THIA LB 22 2 5o
21 & RO O & RERERIZ, 55 6 MO FERRT % itk
BRI & LT RCAMEE LCH &, FIRFEIORT KL,
ZORZN IS L2 O 21T 9. By, T AR
WD N2 AHDOEAFT I G E N5, 2 17T,
TALIZ RERBE DB E K ORI ZOR T, o> THLIZFTSRH T
Hbo TAEWIE, [EX19mm, TE65mm, £ 3mDiEdH
HBOREBNTESNTEY, BE1205mm THh S, HEHE
BICIE, TAF W Z IR K6 Il (i Rl AR B H 0349 225 H)
BEABLIEEEZ TR R >T WA,

fERLEEIBY S2L—%

DRERARCR O N RITO T - R R T -
&r b, H6M O TR RE L By % By KT ARRFRTF OB >

TSt OREERR

3. YZaU—YEE —LEOHED» L THERGTOHES I —
JavEITIIENTE S,
Simulator for mechanism of man-nen dokei
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Traditional Japanese clock face at summer and winter solstices
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Configuration of insect-shaped gear system
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Mechanism of traditional Japanese clock face

118

HZL/E21—Vol.60 No.7 (2005)



Fv (B®7), 22 THAE, MEHEPERICED L2 H)
XETHONEMETHIDDOERIT-72,

XFE ORI OB) E AR5 5 L) E B %
BT CENAZLET AL, HEHIRO SN 5 HAE
1 72 BhEIL, S50 B CEY {IRIE 166.7 ° O A4 [l fin B &) &
%ho YA, HIEEOHMICBWTH#RMEEbh S %2
HZH->CIOREIET T T 740V & i 72 R % 35T -
L, EWOITERFHIH DTV % Hp & 55 LT3
TELZ- B L DI Z 4T 572 (K18) o Utk BAE L 7z g HE
1341.0° OERBECTHRATTRITON TV L0121, HEHO
B O T BIFEIE Y 36.8° T, L2 SEHIFETldZe v,

B9 2SEfET a7 7 AV I EROKERTHY, ¥hoZ
EHRDIS, MAAEEEL - BAE LR o Z AU FARE & X<
—HLTWwb, L2L, WKEOHETT 774V, i
DIAIVTTHIEE A LB 2000, AL L o
INEL, BHOREELHE S TH D, HMEHO 48 DI
AU AR 147° RE L 2 v 22 b S F, A5 i
EEOIRIFITHEME L IZITELIRN168" TH S, ZOE)E
ZFEBTH720120, 4RI RALO M & HEHE O & A3
W DA G I LI, B IRIDPAGDEDLLEND L,
ZOHA, WSHRKFICL R BE V) MIMBEDEL 5785, Bk
FOARERLZEIRE, W2 ErAGbELIE LML
CEERMERHIEEE I RIESN, DROKET
HotzbEZEzbN 5,

BHZ PEETIEL TV YEBOHIFL XLV 2 £ 25
&, WMEIEOEET O 774 VIR THY, P AED
HML Vo IR S e b EHh1C, HEZER T

100 — RZEGTEE]

80 |- > — HEhREHRE D
60 |- BiRED
40|
20 -
L L L L L L L/ L L |
0@ 50 100 150 200 250 300 350 400 450 500
_40 -
_60 -
-80 |- -

-100

REEDEERARE () O
o

A AR HEER B D EEAE () O

9. REEQEFIOT 7 A JVHESRERER — WHEoB R, )X
WO I 7 TH LEIERHD S 5%, BEMEE O3/ S v,

Results of experiments on performance of insect-shaped gear
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Insect-shaped gear
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Gears for experiments
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(1) Asahina, T.; Oda, S.“Myriad-Year Clock”Made by G. H. Tanaka 100
Years Ago in Japan. Bulletin of the National Science Museum
(Tokyo) . 1, 2, 1954, p.1 - 12.
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