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Summary

Phenakistoscope is the well-known visual toy invented in
1832. This is regarded as a prototype of a Cinématographe
(movie), and its mechanism is described on the first page in
the textbook of film history. It has been used widely as the
educational equipment to understand a principle of
Cinématographe (movie) and animation even today. The
structure is very simple, so that everyone can make it with
easiness.

But it's a little difficult to feel a movement of animation
through this toy. To get the hang of this visual toy, we need
a bit more practice to spin the disk steadily. The difficulty is
derived from three elements interlocked.

1. The rotating speed of the disk

2. Slit

3. Thither view through slit

This strange visual toy is applied for large-scale equipment
such as Cinématographe (movie) and Tachistoscope.

In this paper, I trace the history of Phenakistoscope and the
applications of it especially about artworks(ex. Toshio Iwai).
Furthermore I indicate a possibility of modern version
Phenakistoscope as the technical aggregate to which
amazing animation can be expressed more easily by the 21st
example stepping motor,

century technology for

microprocessor, etc..
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iR .
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+ Z80SIO (Serial Input/Output Controller)
CPU LA D % — I F L DilfE %17 9 LSL

- Z80CTC (Counter/Timer Circuit)

AE =NV E A —FDORIEE1T 5 LSL

- Z80PIO (Parallel Input/Output Controller)
CPU &7 —% %4 NEALTAH AT 5 LSL,

- Z80 DMA (Direct Memory Access Controller)
AED LRmEICT—XBYERY 2175 LS,
IHOLELSIZ N N—FRy=7 & L THASRTIX

AU 2= DERERIBV, KIZ, EANRTERL

KDOAT 7L L TTrr 7 ARBENELE
FREEFEIT BT T, & DWVITHEMEE
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NICHERBER (Y7 bovxT) OFLFEY MR, SDK
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BT 57 A7, FREBSAY v M, ZLT,
A A7 LAYy PEHKSHEBROBERPEETD D,
Phenakistoscope A U » b &5 MEGESR) %17 5 &
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ZEfofcZ LITRICHE T, ZTHITA SN HET
HD,1920 FRICIFE—H LRV v b EMEAGDED
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=
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T HRBIYEEO S O &I T B 72 25
ZFBRFTVLI b=y 77Ty aDRENITI o
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DIVWEEFETH o T,
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HEEIMEOHM AR PNEASOIORENAIETH D,
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ATy vy - ®— 2 ZHI#EA LSI (PMM-8713)
EER L. T AR EEERIEDLEEIRDIEAS DN,
TAATIF—EOHEREEL CTEIEL, T2 —EDA
ERE L TEILT S, ZhE#o iR, —EMERER
T BREEEE S IEEISH NG A, ABIEE 0B & 2R
IEFESTWOIHETRMT 5, T
Phenakistoscope DB Z D HE D ThH 5,

FTE R,

HHFXZoAIZFEFB LT [STEP MOTION]J (1990
#£) (K 10) ZHIELTWD, ZOEMSIZ, AU v b
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T&ED, OEREZEEERS R, BHETLT7 4 X
IDT =A—varDa~in 48 HTHD NN
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[ 10 [STEP MOTION ]
( TEHEREOLFLED] SR, 20004F X 0)
il 48 H72 D7, ZOEMIE, oL bHELLT
WHBIR R AT vy S s = Z OREEAN 7.5 K
Il 72 B 7225, 360 FEEAE 7.5 FECHID L
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BraHN 48 I LI-HEATH D,
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) —EONNVAELERT DI EIFHBRNEETH -
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I ThHolemb LHEETE D,

Lo e [

1WA ZEARET S
BT L 72 fl

program [Z& - T.
M 11 7L AE
(LM 427y 7, TRIZ 16 2T v )

1990 4ELAFE, 6 Tt 7= K 2 ICHIA BB O~ oA 7

o7ty (FlxiE PIC (Microchip fh#1)) 734 &

Liz, ZLT~vA7u7aty I I@EATHEATES

EEMEN TR > TVD, LEHREMARETHD,

LT, PAFREIIEM (HIRME) TF bty H3E

IR0 R ST 526,

LbHETHTHATE Z2REL o7,

CORETTn I 5 %8175 &, ROV ZAE/AE

YD 2 EIFERICHEIC D, SHIT. HEROSE

IERAESFEO T £ 7 7 Tl BAUESEC &l

DTLEMAIRETH D,

PLIFIWCEENHRE L PIC RIEKE T /T A%
~Y(1M12),

Ia s T AEXIAHLOERE

i

VCC for Motor

weC for Motor

osc2/co

fE]
U

179

1] F
i 1
BEEEZF
FEEEE

e TII0T]

St

£

aND

D1590

3.3»6""%

12 PIC 5] #% X
4 i program (PIC16F648A 1 C S5 7 1 7/ 7 A
U= b)
#include <16F648A.h>
#fuses INTRC_IO,NOWDT,NOLVP,NOPROTECT
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#use standard_io(A)

#use standard_io(B)

#use delay(clock=4000000)

int const StepPhase[4] = {0x05,0x06,0x0A,0x09};

void main()

{

set_tris_b(0xF0);

output_b(0x00); //---->D

while(1) //---->@
{
output_b(StepPhasel[0]);//---->®)
delay_ms(4); //---->@
output_b(StepPhase[1]); //---->®
delay_ms(4); //---->®
output_b(StepPhase[2]); //---->@
delay_ms(4); //---->®
output_b(StepPhasel[3]); //---->©@
delay_ms(90); //---->@10
H

(BH#& BR 5% 1% Microchip #4Z#t® MPLAB IDE &
CCS tL#Zfit» CCS-C ., Ak ThhiZTnt v
PRFTORH SDK (MPLABX) #ffifi+5~& T
HHN, FELEFHELD C

ok Hriciotz,)

SN CCS-C ThoTe

PIC MIBKICBE L Tk, ZhU EfH 2y 27 A0
BEALNRVLORHEK ER->TD, BIEOHA k
PIC16F648A # il L 7=, PIC20 v¥*° > DN A 1A —
MiE 18 R— MhIHIFRETH D, LorL, £TDOHN 4 K
— FL2E>TWV2RWY, AR THILIZ PIC6 LD
DEFIRETHINERHAOE-ZOZ DX 9o 7,

UoF o TORICAT v T« B— 2 2T 5
O OmBEIE L SOONKRONB T 0 /T ATHKIN
T2,

Program ([C DWW T HICHI T 5, v/ 7 Aidb
T 22 ST TRIRR AT v € 7 - F— Z 3K AT RE
Th o,

a2/ 5 54TH clock=4000000 (Z X - T 4MHz
DREBFNNVAEZHZREL TS, 70772013 T
DXV A% OV DLV TE—ZIZHAT S
o

@1 while(1)

{

Tay s

}

DO TT 1y 7 & ERICET LK D,

BiETH

QIR DV AZE BV ICEY T 5,

@1F 4ms OB OVIZ U & >~ K,

®ix 2 VAH%Z BVICEY b5,

®1% 4ms O OV IZ U & v b,

@IE 3 VAHZ BVICEY b5,

®l% 4ms O OV IZ U & v b,

@ix 4 XNV AH%ZBVICEY hT 5,

@1% 90ms O OVIZ U & v b,

@b ONR@DT vy 728> TERICHY IR S
ns,

IhEX Ao Y v 7 IZRRT S (K 12)

/ B#& T H/LAR

90ms

[ 4LRT1IULR

4ms 4
Py 90ms N

X 12 ~Srzrody 7K

o7 ADXDERBITERICT = A—T 3
VTCRAZENRTED (X b
HEMIZEK 11 O FTROASVRERAET AT s T

(youtube) TAR),

LElpoTnD, EIZENVI AL RTHD,
PLFIZ 3 1E ®© Phenakistoscope (2 B4 2 # Al X % 7~
T (13, ¥ 14),

Phenakistoscope & DT 7 /T —



https://youtu.be/_dTYd5ELvvM

=

R =M TR R EIZNTF2015) (

i 3 )

PICO > FO—L3EE

ER

LATLMER

18 Y AT LERET L

14 PIC =2 b v — L3RI

8. £&®
Phenakistoscope % BLX D Hilf TRAES 5 L & 9 A
DZnEwWMLTCEL, ZZTHELEZAA— NI TO
ZRTHh D,

(1) ZfiThHdZ &,

(2) 27 hThDHZ L,

(3) MEh Ty T=A—varvdhdl
ERTEDH T &,

(1) IcoW\WTik, v~ 7 u7uat vy Microchip

B PIC)ZHEAT D LR 0 ZMTERT 22 &R T
x5,
(2)
EBFRETH D,

IZ2W T, 10em X 10cm FEEDFICUND 5 =

(3) AV vy h&2BL TR LENZL
T=A—varERBRTE D,
X 512, #2111 Phenakistoscope & 78— F )b+

A T il LS

L2 —FTYIal—arTEXERY 7 MR
L7z,

Z b &FIH L T Phenakistoscope 23 ML D A U
VTHDHIEEHML, T=A—var Ll TOE
EANx2BREFTENERNERS,

4% - T Phenakistoscope (I H I TH Y HoH L
WHNM R e R R, Tebb (Bl 20Tbh5

(YTab—va rVARRY 7 by 7 HFICEAL
TIXKRFEOMTERREE LT Web ETRABT A PET
H5,

% 72 BV Phenakistoscope O E/EHEIZ 2T H
FELWVRRFHNSE Web £ CTABT 2 TETH D,)

e

14ty T2 edod 8 LN PAE, 1988

7 H 10 A, p.157

2 [Al E&, p.164

3 ISI(inter stimulus interval) = #3415 [ 7] b
SOA(stimulus onset asynchrony)= 25— #l}# ® B 5 7>

O & RITR OB hA E T OREH H R

4 cf. Max Wertheimer “Experimental Studies on the

Seeing Motion” in On Perceived Motion and Figural

Organization, Translated by Michael Wertheimer and

K. W. Watkins, The MIT Press, 2012, pp.15-16

5 cf. MBI [DVD-ROM ik A—/%—+ = w7k

=7 2002 HAKNEHFEE A+ ERHEAER] /N, 2002

G2

6 HtE A ELD ICEE#ix 5R-A N EINHEEHIO B

HITITbTWb, ZOBRIEZ o744 T v 7 5T

12 K DR E DR ENRLL T DO Web R—I i~ 5T

W5,

http://www.nikkei.com/article/ DGXNASFK2601W_WO0

A820C1000000/

7 cf.  Armin  Stock WHEEL

TACHISTOSCOE: TIts Its

Operation” in History of Psychology 2014 Vol. 17,

p.149

“SCHUMAN’S

Reconstruction and

8 ibid., p.151
9 cf U AEH TRE BT X AL
<J [tz (94 b= Y] No.19J, 2000

F, p4d

10 A7 v ¥ 7 -&—# X Stepping Motor, Step Motor,
Pulse Motor, Stepper Motor ZEE I DIFEO% 135 5,

11 of. BERRE A7 v v r7E—2 —0EMEIR],
R FRFL, 2006 455 A 10 A

12 cf. Donald Labriola “Precision motion evolution:
Early history of precision motors (1960s to 1980s) ,
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2002
http://machinedesign.com/motorsdrives/precision-moti
on-evolution-early-history-precision-motors-1960s-198
Os

13 E— X OEREREN A 23R L s SEE DS
2EMZ 5 & FEARRICZR VIR, ¥ELrslEsiEa L
TLES, ZOBEEHME VD,

14 cf. [LEFEBERORMHORESL (3)
http://tech-compass.jp/column/history/020/index.html
20154 7 A 1 HEIT,

15 [F &
http://tech-compass.jp/column/history/020/index.html
Ev5IH 201547 A 1 AR,

16 cf. SANYO DENKI CO.,LTD. PMM8713 data sheet
17 cef. ~A 7 mratyh—ofEH
http://japan.intel.com/contents/museum/hof/index.htm
1 Xv5IH, 4EFD 4004 O 2 7 Uik IX 100 KL,
201547 A 1 ABAE,

18 MIPS(Millions of Instructions per Second) (¥, CPU
DA ZAITOBRORE OFE, BEPREL R DHITEH
FEENE oD, FELIX
https://en.wikipedia.org/wiki/Instructions_per_second
RO L, 201547 A 1 AR,

19 httpsi//en.wikipedia.org/wiki/Instructions_per_seco
nd LV HH, 201547 A 1 AR,

20 ~f 7 Y7 o 0SS windows98 (HAZE[RK) T
I~ avba—F] WS TAMarP®bsL, w4
oy (BEHEET) v/ a2 a—% (CQ T
tWwo b bHoTo).

21 cf. Donald Labriola op.cit.

22 Edward C. Godnig “THE TACHISTOSCOPE ITS
HISTORY & USES” in dJournal of Behavioral
Optometry, Volume 14/2003/Number 2, p.39

23 cf. Georges Sadoul “Histoire Général du Cinéma 17,
Editions DENOEL, 1948,
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