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tan A\ cose€ = tan «

& 11: BOEHEERR 1 Y, FEER 1 EOXID.

PR % o(PEE) S (BUTE) | #EANBTE) #EEN(PEE) N -«
£1] 0 0.00 0.00 0.00 0.00
2 5 4.93 5.39 5.47 0.47
3 10 9.86 10.77 10.93 0.93
1 15 14.78 16.11 16.35 1.35
) 20 19.71 21.42 21.73 1.73
6 25 24.64 26.66 27.05 2.05
7 30 29.57 31.84 32.31 2.31
8 35 34.50 36.95 37.49 2.49
9 40 39.43 41.99 42.60 2.60
10 45 44.35 46.94 47.63 2.63
11 50 49.28 51.82 52.58 2.58
12 25 54.21 56.63 57.46 2.46
13 60 59.14 61.37 62.26 2.26
14 65 64.07 66.05 67.01 2.01
15 70 68.99 70.67 71.70 1.70
16 75 73.92 75.25 76.35 1.35
17 80 78.85 79.79 80.96 0.96
18 85 83.78 84.31 85.54 0.54
19 90 88.71 88.82 90.11 0.11
91.3125 90.00 90.00 91.31 0.00
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K24 = Theta2Radian[24]
ParametricPlot3D[{{Cos[t], Sin[t], O}, {Cos[K24] Cos[t], Sin[t], Sin[K24] Cos[t]}}, (t, ©, 2Pi},
PlotStyle » {Red, Orange}]
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-05 MikakeAngle[X , V ] :=If[X 20 && Y < 0, MikakeAngle4[Xx, Y],
If[X <0 && Y < 0, MikakeAngle3[X, V], If[X <0 & ¥ > 0, MikakeAngle2[X, V], If[X 20 & ¥V >0, MikakeAnglel[X, ¥]1]11; tMikake[t_ ] := MikakeAngle[Cos[K24] Cos[t], Sin[t]];
10 :‘::a:e:"g:e;[j—’ :—1 i= IAf“;“"’y ";’2;_‘“"73“””‘”3 KoLength[tend ] := NIntegrate[Sqrt[(-Sin[t])A2+Cos[t]*2], {t, 0, tend}]
ikakeAngle2[X , ¥V ] := ArcTan[V/ X] +Pi; . _ . A A . . A
MikakeAngle3[X , ¥ ] := ArcTan[¥/X] +Pi; KoLengthz[t.end_] := NIntegrate[ Sqrt[ (- Cos[K24] Sin[t])”*2+ (Cos[t]) "2+ (Sin[K24] Sin[t]) *2],
MikakeAngled[X , ¥ ] := If[X =0, 3Pi/2, ArcTan[V/X] +2Pi]; {t, 0, thMikake[tend]}] . .
P Plot[ {MikakeAngle[Cos[t], Sin[t]], MikakeAngle[Cos[K24] Cos[t], Sin[t]]}, {t, ©®, Pi}, AspectRatio-1, Plot[{KoLength[x], KoLength2[x]}, {x, @, Pi/2}, AspectRatio- 1, PlotStyle » {Red, Orange}]
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K24 = Theta2Radian[24]
ParametricPlot3D[{{Cos[t], Sin[t], O}, {Cos[K24] Cos[t], Sin[t], Sin[K24] Cos[t]}}, (t, ©, 2Pi},
PlotStyle » {Red, Orange}]

1.0
.05
" 00
N.-05 MikakeAngle[X , V ] :=If[X 20 && Y < 0, MikakeAngle4[X, Y],
If[X <0 & Y < 0, MikakeAngle3[X, V], If[X <O && ¥ > 0, MikakeAngle2[X, V], If[X 20 && ¥ > 0, MikakeAnglel[X, ¥]]1]111; tMikake[t_] := MikakeAngle[Cos[K24] Cos[t], Sin[t]];
MikakeAnglel([X , V ] := If[X =0, Pi/2, ArcTan[V/X]]; KoLength[tend ] := NIntegrate[Sqrt[(-Sin[t]) "2+ Cos[t]*2], {t, 0, tend}]

MikakeAngle2([X , V ] :
MikakeAngle3[X , V ] :

ArcTan[VY / X] +Pi;
ArcTan[V /X] +Pi;

KoLength2[tend ] := NIntegrate[ Sqrt[ (- Cos[K24] Sin[t])*2+ (Cos[t]) "2+ (Sin[K24] Sin[t])*2],

MikakeAngle4[X , ¥ ] := If[X =0, 3Pi/2, ArcTan[V/X] +2Pi]; {t, 0, thikake[tend]}] _ _
Plot[ {MikakeAngle[Cos[t], Sin[t]], MikakeAngle[Cos[K24] Cos[t], Sin[t]]}, {t, ©®, Pi}, AspectRatio-1, Plot[{KoLength[x], KoLength2[x]}, {x, @, Pi/2}, AspectRatio- 1, PlotStyle » {Red, Orange}]
- PlotStyle » {Red, Orange}]
-04 | b
I —~ 5?‘ E 5?
; ‘{j 1.5/ J I\ lE;}R@ é (l \)
02 | ENORS (18)
; ¢ & D &
0.0 |
. A
)
| WY

& H D EH B D 7B HH

~

15

-

TOEEDBE (27 FT)

46



2 IBEMS MR3ak9

2.6 BRANLIADEZKRHD

ST TN

R 2 HS R A 1 N\ S RN RR RN AR 8 R [ PR HE N

Ml

\
/

N 7 BN R
NOCE DR N SN\ SRR\ R

> TSN
i SH> (a D! Lsz)

\
/

AL

\
/

RIS 3 N R T N S R N RRER AR

BN SN N (R) B T4\ fmkBs \ 5

SN S HNUPRMRE S AN OE T =

>N

)
7

) N T D RHE N\

I

i =
=

A TGN TS
%xiﬁ?%ﬁ

S IRE

G E NN B N NS

sl g | i !
TPRHEANCE

AL ¥

X

N T

s | (

N7 DI HEN T o

(£5) T DH & SN T NS\ TN SN (S

NN N 7 AT 20N NG [ RRTT 248\ RR A

Jh\“

\
/

RN\ BRI N O NG N N TRl
SN SBHENEF AN ESR N —RRE N\

oy
P4

[

TN

ANEIR ]S

ORF \§

N ENRA N
BRSNS AN D] X NP |

i

Oy
v

N (DR

RANGENANF [ FE (R S5 N 7T w\ P

ym
g

NP RN N I\

o (L) NE [ T\ IR N @\ E S

D S\ SB N i<k 2y

BORS RODKRIZEKDDITE

BEZTTL

ANDOBREZLL> TEEDEFIWZMAT W TnoBEHWw3), B oo H e 3 (ZHAUFRERE,HE S, HIG e
HEE). TR D T, RERDTRPE (WE) ZBETRIZ oK T2, FlLERD T oG55, —
BORRKEZLL > TRAZRLUTEKE T5. HIRIZKRDEF, ANOREHFELTRKEZBETRDZZOHOEZREE TS, RS
Alt, WADFRIZHD T, Pl ZRDEFEEZRLTEHS. ATIZLl-oTHHEEZBMETRDICKEZEL, HERIZRLTH EOXK
35, REZRHWT, KD T, 1 EOYEEFZRDTELANEZERCTKE FE) 2Z2F3. B T2, ¥EBG%:
PloThTZZBETRDZNE TS, (BL, BT 2 ICHHEHBEDHLICRTREESAOHSIX, BHEEL, AXKES%®
BRLTLL-oTEBDEMA, WAZHEL, EHLTH) —REIDATRIZED THRIOM L, FEBESZRDZZD. ZORD
FYEPEEOTRDOBONE T EHEE T CEEBREZMU>TZE2HBT2I3ELRFL), RO ZOBOEEDYHE (0% %
PloTz®¥L, BEROEY T3, FOLXEHHRDYEEDZHEVCVTEENIROYEDICH W B LERTHROYEE S 2HECTEHEHI®
D¥BIITITHWARD,

WiIRAEER

NNAOHEZEEOHDO¥E FSToofERHW3) ICRLEDLYE, [ - (Z4) o¥E) 35, (ZHAEKOKRED
KIED S NN T WA WS B, Thbbzotito Mg oZ 2 THhs.) iz HWTEREZRD, ZhiExXK
2 G roELIlWEEYE "ok 235, £, FKERDT, Thz20xFE (“HhokE) 35, 20
(ZhoRK) ® TRE) THl-o7ME% TEE 275, AioERTROTEVWE (BRD) TWHDK) Z2EIZL, KEISEL
glniiEb %2, FOHIZBITS (KEBEXPKIREZ#EAMD) EHEE) 255, RODTBWLANDEEZ D LI EHRL, Zh
WHRIEYDOEEEELS. Z5LTHONEE MEEE (KBO@EYEDONR) ) hoELIE, FOMDICKEEZEL, a6
EETH-7b0% MEoREK) 235, REZHWT, difiick->T M EoXKEKLS) TH ED¥E) 2R, ZHhIZEH
(1 Ho2Kl= 100 %) %#33EL, KE (RER2LEOMEOHE) THIDR T 2. Zhve PERS (BOREZDYD)) 35, Z
D PERS) 2 THAZ CFH=50%D) hoELglWiED %2 PEES (HoREDY¥m)) 35, (L, HERfbHLo®RE
WS (DRREER) ERLUTKREZEIIT 25813, a4Z28#), HAXOES) TRORLEEZ, BHOITREL, #Sdh 65
WT, EHL.)

1BRD S 0 PRIZEZ ET, TRTOERILIZZDEIWCLTERE G ZRDS. HARIIBITE HPEES) 2, XOBRD M
wWoir) rDER CERDZ#oTHWIER L > THRBRIZIFR UL TH ), 20Ro=Mli%, 2RIz 2 MHE0EE) (K -
O THID, ZhE TBEDE) 35, ZIZTROELERNERD R OF—£21%, Z0EFEERHRD ¥HES) &
LTHREL, £E§i%o EET) oF—21%, 20EEEFRIH%D PERS) ¥ LTHEVWET.

477



2 IBEMS MR3ak9

2.6 BRANLIADEZKRHD

MR
1 DI BEDEBEOHIZOWT, BOREX - HFORXODFAHEKEEZERTVWS. BoEXZ, HHASHERETTHSH, FMiC
LoTHH - HADMENPRRZZLIZE->TRIMPZELTS2 (HB). ZhZIMAMICTHRRLELS 2 LTWA. MEOH S

#B - WO OFE

—UCHE - B - XEO L 20KEOFEPRERER, B OHFIZBWT, Thth
O = 4 SOT = 90 — 6, + 23.4
045 = fi SOX = 90 — &
0.4.4: = 4 SOB = 90 — &, — 23.4

e%%. MOBWT, THEDOHD¥HE) ZJ (90 FE — Oggzs) 1, NHAOBE 23.4 EEMA S Z2ZX-T, &7 - #r (=

) DN ZX, TROBIEE 6 HVHIHT 3. SR
Wi HWTRLX (KB [a)) &R, [RAE) OX 55 ®6: FHic &2 AKBIEOZ(. LEOBORXIZ, KB
ZLGIWED OL 2 I Z“/oK 35, 72, L ZL ZXEOHOH» S B 2o THOAZTIZH < Iz 3. 7: BHE O » oAb Y) - 7= FKERH 0 Wi =]
% (=9 0K%) £ F5. OL% ZL THlo72fli% Mk v ¥ (a)
3. Thibb, EikZ, 1/tand, TH3. P N N A
LT, AE»SKBOMESME (M, 5 Off AOB) cotirh
WZH3E5%, EEOHKZEHT 2. KB (b) TRERZOHDE / \ ;f;’ﬁ
HiLEZ A L L. ZORIMET S TASOR) GX D 21 g
ERE (ROBER) »o#LEI E, TKBAKRERES / \ - + N L =
®) i) (F%D5 0G BBV PAD2{) LF5. 0¥ [," , Etjb\b E'léi_C“O)HT.:FEﬁé_:, E{jtﬁ‘\i}gé—:—fl_(
h, A»F ELoKBofM MoEESIFeNE. ASDOEK GX . S é
A5 KM GA (F72bb OP) 2EHL, Zoffickoik *&)%Hﬁi
ERELSE, PQAEoIE. ZhE PEEERE (KEBO@EDE
DHE) ) PAHSELGIWE QAIZ, REOX ZRL, 561 z =4 E T = N 7574 o
B OG CHlo7=b 0% M lt[gj:% ETARE D Fied 3k (b _ T — j(m/—t* 05 &:_‘V;h"( L \ 5 73\ y 9{11 é: ?’m'f’hé_:
BOWEDES)) OA' v 3. R OILKEA " 4~ 4
KERFOT, WAk ->T G EokEns) Lok / Tm 1533 DO cHIELTLS.
(VAR & D B d BP0 ) 2R 2Ey, ZHZAH / A
DOEPETORBOEYEOREICRS. 1HZ 10042 L
T, 100 3L, KA CRREEOMEAOWNE) THZ L, T | | 3 2 ORHO T 0L RZIRICE LD, HEd S BA T2 KBOMRE FE EicHE LML LTER 37012, QA DRIZPLED
By (BORZDY¥5)) »Gohsd. Zo PERG) 2 THA N o“--/.éq?/o S KLTQA x LTHELE Y E2 605, sl Q»SMFETAD > TERET WAMBHOH - HOADMIZRZZ Z ¥ h & Wuli Bk T
2 CEH=50%D) »oELIWEED %2 &S (HoRkE P BH2b0D, FHEICHE L ZBERHEMACHY T2, EXLDES S R?

“4 ¥ ET, HOHOMED S KDOEFEOMIZH > THP T2 ETOMOEZ %, KOEX QA ZRIWVWTIHHIIZE > TRD 2, 2W5HHT

O)l,/ t 6- — ﬁ * lil-. g Ny \ ~ p - . -
TAMES H8: EMDLFL. KA, B, G W I, 5%, WHEHFIH LUTERT 2 2 LIRD, 252 bROEEEREL THEED TV EOTHRY TH 5.

KA (KBAHTRD FI12H>THIFE Fdio>THA S5
GnY) BEELTHVREEZEET 258812, LESER
DA B BENDHZ. 20FD, HARET, AR
51 THIDE LR, BANCEL, D HRE BHIERTS. 48



2 NBREMS RHFH 0

%5 . BRODKT ARSI EEZR T DNEHY

Memoirs of Osaka Institute of
Technology
Vol. 69, No. 2(2024) pp. 19
https://doi.org/10.15046/0002000140

$8i00 "

R ERDTERR (RAIGEH) 12oWT

HHAGH

THHEIEHRER S X 7 A%
(2024 5 11 A 19 H3ZE)

£ e L jy}i'jjﬂjyd!ﬂ.ﬁ_‘l"&ll TR NS el s rE )

2: KRB EBORM & Wi, Fh B HOSCHATED b O %2 FFEH .
) ) . o Fig. 2: The front and back of the Tentai-Chuseigi, owned by the Ida Library at Tsu City. Photo taken by the author.
On the time-table dial of Tentai Chusei-Gi

by
Hisaaki SHINKAI

Department of Information Systems, Faculty of Information Science and Technology

Abstract

During the Edo period, time was based on a seasonal time system wherein the unit length of one-koku (one
hour) changed depending on the season. The Tentai-Chuseigi (K 2 £8) | an astronomical instrument invented
by Shinjun Adachi in 1824, was invented for determining the time from stellar positions in the night sky. The
device consists of a star chart with a timetable dial that enables one to determine the time from the star’s
meridian passage. Through examination of the actual Tentai-Chuseigi owned by the Ida Bunko in Tsu City, Mie

Prefecture, we analyzed its accuracy. Our findings indicate that the conversion to time would have yielded an

error of approximately plus or minus 16 minutes depending on the season, as the time adjustment due to the sun'’s

unequal apparent motion (equation of time) was not considered.

3: KAAHRBOTRBOIFR GRAER). FIfo 4: BIliic & 31RkFR (RAIRER) OBRTR O 2]
L 5’1-@“:“%_.&@ (B/7=72) F{PNTNS. HHH If‘)lgﬁ;21 i) A structural drawing of the time-table dial by
#m)tfﬂﬂ}‘(m}-’)[ﬁo)ﬁa)?ﬁgﬁ‘mﬂh Suyama (Fig. 8 of [2]). ’
Fig. 3: The time-table dial in the center of the

httpS//dOlOFg/] 01 5046/00020001 40 (T)istsllaill&‘tf;p::;t outside the disk is the star of the
AIrTEARFHE(2024)
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"nE )
\ & 2 + K, BRI L SR T OBEE) (LA 35 B, U 135 T ORK). hEEORTIENG REEEEY) O
\ ] HATH5.
a \ Table 2: The twelve names of the time in a day, the other names using the bell, and the modern time (time at latitude
\ 35 degrees north and longitude 135 degrees east). The time indicated by the Chuseigi does not take into account the
\ equation of time.
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e 22 N = YW'T: = A= AL s s
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7: BIRFEDOEZ(L. EEREEF E FHRBEFO T hE 7 BT BhoB EfF O
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RAIT/RT. 77 A0OBORIZ, BIKEH AR A 1) RE 13:05  13:17 12:54 | 12:59 13:16 13:12  12:55 _
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L"di/“vc WaH., ?A4FA a)ﬁﬁj&‘;, ?ﬁkﬂgb) Wﬁ]tm ';: D # 1E B\ DIRf 14:11 14:35 13:48 | 14:05 14:33 14:18 13:50 u
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o} — e —— I z . o L - . :
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e
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— ¥ 9 ¥ 23:06  23:17 22:54 | 22:59 23:16 23:12  22:55 XEMNSEE (IB) XEMNSEE (K)
— F1E BENORE R OB 00:00  00:00 00:00 | 23:53 23:58 00:06 00:01 BEEHNSKE () EREOR EFEHNSKE (B)
. W 1t ) ¥ 00:54  00:42 01:05 | 00:47 00:40 01:00 01:07
—_— _—— e f1E BEAOR 01:48  01:24 02:11 | 01:41 01:22 01:54 02:13
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.l W . 5N { NS 14 Uk i M 3 —=
e i E - - : - . VSRS DO . Jeid 35 FETOEHR(HE.
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% z 5 - 9 51 ) w 04:30  03:31 05:28 | 04:23  03:20 04:36  05:30 18- LU lagram of a L/Aauselgl inciuding the equation

of time. Calculations for 35 degrees north latitude.

K 8: R RADFEMZ(. At 35 BED{iiE T, HIRE%
EHTHiVW=H 0.

Fig. 8 Annual change in the hour of the seasonal time

system. Plotted at 35 degrees north latitude, with the
equation of time.
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