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PHYSIOLOGICAL MEANING OF THE CRITICAL FLICKER FREQUENCY
(CFF) AND SOME PROBLEMS IN THEIR MEASUREMENT.........
THEORY AND PRACTISE OF THE FLICKER TEST

Kunie HASHIMOTO*

The most important thing in considering
the physiological meaning of flicker fusion
frequency is to clarify the location of critical
component of CFF. Since SHERRINGTON,
HECHT and GRANIT the fusion of flicker
had been believed to take place in the retina,
but WALKER and KOGI proved by their
electrophysiological experiments that evoked
potential in the visual system has its fusion
first in the visual cortex as about half fre-
quently as in the retina later, and it was as-
certained by GELLHORN and the auther that
sensational fusion threshold i.e. CFF should
change nearly parallel to patterns in electro-
encephalogram as a criterion of the excitabili-
ty of the neocortex. That CFF rises with
mental concentration may be due to the di-
rect increase of physiological fusion frequency
in the visual center and more to the increase
of temporal resolving power by the spontane-
ous excitation of the visual association area.
It is therefore, considered that physiological
fusion occars in the visual center less frequ-
ently than in the retina, and sensational fu-
sion much less frequently than in the case
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of physiological fusion.

In summary, CFF is a representation of the
excitability of the sensory association cortex
and of the visual system, and if the excita-
bility of the retina is maintained almost uni-

- form, and the reading of changing points of
flicker is not erroneous, CFF can be regarded
as a good index of the excitation level of the
sensory area of the neocortex, or the arousal
level of consciousness. One of the most impor-
tant task for the labour physiology is to know
the level of one’s mental aétivivt~y or tention
during his work. And the flicker test will
be able to answer the demand most suitably.

CFF does not always drop while one is
fatigued. If one undergoes the flicker test
at the trapsition or the end of the work
when he is temporarily evoked, or if he is given
some stimulation by the test or anything, low

- CFF causﬁed by fatigue can not be obtained
as it is for the' temporary excitation, because
CFF changes sensibly with the involvement
of consciousness. Unless this rule is observ-
ed in every datail, good results can not be
expected in the flicker test.

Flicker Fusion Threshold) oI, BED L A
BHESOHEEE LT &b B A MR RRERA
EDO— 2D HT bhsas, OB T 100 44 5]
h, TEIEER L LT, WEFHRE, B aH

(3)

NI | -El ectronic Library Service



Japan Society for COccupational Health

564

BB, FRBBAESETE, YoWs LR
FoRiEe, WMo RaETsE (Cobb 1916, Hecht
1932~1935, Crozier 1939) WIS ST X oo 2
b, FI7VFOPRFELME LR T RIREFER
i, BNEOMAZERE OO LEIREC X » Thried
BT B 2 LRSS R T, SRR FEEREY O
FELE L UECH LD S ERD S LT, EEom
BE D Cix, Simonson(1941) HEFIFE LR,

Simonsonl,2) |3, #E 4 7o B ARPEMIVES flicker
test #3R%, BABEL WHPRDD VI, LD
PR R Atk OREN LD bhT ARIBE TH
D, PIREEERCEES T AEY AT ks LTl
DT EEHE LM Lice AFTIE, RIEY KX - TiX
U THAIh, B RELSE X COFEMES O
HECFBTHERLO bR

KRE, ZHEOEEXEHPERFE T flicker i (L
TFFEMET) 0BT LTI L, KRR B 5\ ISR
BROBHOMLETHCIE, ¥ L 5 nERIENFETS
LR B Lice

1. FF{, HfkoE#EiggEs: (homeostasis) DJF
AE Liessl, oiac B A M55 & 5 8
L, BEHLORFEMAKREVE XY, HAXOLTH
HURETHORE QIS TIPSR $
DOEPLEEREL EE L DR Do

2. FF%,, ok s i, BROBcL
YR N R T IEIE 3

3. fE¥ac X 5 BEE) & (EERTEDO BN & O
WIEEWHEREENTR I, F1EEHOETHRIRE W
3E, FENHEOBEANTERDS FRE,

4. bLoHmEE, FECXAEHOLEEER, FF
WERENBZ L EH LB, LicdioT, FFoly,
% OEAWED B LB ST RAHETH D T LB H
ZBo

5. FFi, #HIRC X THET L HIELRVIE
BTFLREV Lichis T FF B 5\ IR D25 E)
BRI LTI, SRS BHEY L ABC IR B
Vo

IR X5 I B B, REWE, FF 2k 8
ENILRIBREEOREBLELADRAZ L ¥H bhic
L, flicker test % KWMIEY OB HIET S LoRE
e, BBERE LOHEBECONT, BE L DEE
HET . :

19514, AR & KE#PLKE, BAREEHEHEDOD
WEEESMREBANFE A, flicker test 134D

NI & DB D L L1, X B BN EERE T
BEd &, HEEEED D WIS EROBEOBEE e
FERELTCSBDOEER RACES D TH b,

1. FITUYFOMEEHE-—TFFo&£BEmER

F-7 VR OEE, ARROEOHMLTREZ LD TH
55 Mo MRHSRETIE, 50 cps BE OB AITIE X bt
W B, ML BB AR DT R L 5 T X,
FERAF AT <1k, M TG BRI EE 2 L
., Mo Rz oMo empan it £ 2% e
IS X » TR I N T & oo MERG B0 - 1o
b o, EVEIREE Y BIOE o & LR w3
BEETH - 1o, Granit® 1y, #uNEMic X 2 18
DIETHELLA, PO WBEIE L mDd 5 & iy &
BTk wRT, MENY AT b0 EFE 2 e Fio
Hecht® %, Jofbsine, MEoRBSHEoEER{Ly
# 2 tEtR IO, RSN X B A fE & JeER0e
X5 EREENDFELNE S AAERRI A EEE Th
i, B0 L 0Bk X » ¢, Talbot o¥:H]
NILSTEHTELZ L HEEL 7o X 5 i Hecht
(19334) 1%, BIHGOM S LG IEE L ORR % T
L, BEHSA R OEe» EhE, OB RITE—7c i
MRele Dy, BEHEAIERT 5 &, KREMO g
FTrEE bR T ZoniifRichrhsd. Z Do
DHRL, ROMBEO EEEHALEEXTALOLEE
%720 Crozier 4 Zha@BIE L (193745), X bicf 4 v
BT o\ T, MBI AFTED L SEERL X iz gecko &
ko mo turtle T, M10 X5, ZEHEECHE
5 Lo i G b (19394) 235, ULasLick
1EOMPRLIE LI r=11cd, b b ERERTE

cps

50.

30

10

Log millilamberts

Fig. 1 CFF-curve for the man (a), turtle With cone
retina (b) and gecko with rod retina (c).
CROZIER & WOLF,19%7,1941,

(4)

NI | -El ectronic Library Service



Japan Society for COccupational Health

HERE ORI LD, BIAEBEOCRMEE LT
1R 5 DR TH - T, PROMETEA % S EWET
BT LI TER L EV ST (19415E),

Simonson %, FOEH® OHFT, MERATHL BE
TRTWD SRR IR L, HEROMEER LA,
AT LARRII TR I B 22 S H BT &k
FE LT Do Tk ziE, MEsio gL 7x - 7o Sher-
rington OFMATERE GERFAC L - T, BRI
X oTh, BEHEECERI—I904F) 13, &R
Iveland (19504F) < Baker (195148) OB%C X » TH
FExnZ b, BREAOEAR, MR RRECRE L
y, out-of-flicker THIET% &, BAEHEIMETT
% ORRECHIIENB Z A dTH Y, HERLIDD
HEIRE OB AIRELE oY, facilitation 237 H <
7o B L EHHEIE V5 T Do

Walker & 19 13rhifla i REMT T 5 HIEEE
B FEFR L. o1, BEOREROEI CHERKELMY
X, BWEORE L HET 2 EAEBBIG RS T
BRI, BB TIL62ceps, FMUESREAETILGI cps
THHOEH L, REEREDOZNIL34cps TH -7
LichieC METH flET50, AREPRK T n
CAEWFECRERNR I E B Lk L e /b
AL, FOREROLIMID Z AKLEBIC X - T,
FREDEEDETSH = L xMELD, i O N, ether
% A2 alcohol #51 X »Ch, KEEO BMNEFH
XEFWWYETDHC Lo TR, SIRSRRERER
BETHS M SBEERR TR T &, HEEORKIE
FUSHASRE D, JEO MAHE »ZEMT 5. Lirlt
DEED, AMIERASPHR T, HEIEDLRWI &%
Rico D EOBEN D, IRIE, AEPEET COFF
OEENL, REBOLDOTHY, FRENRERCE -
CHBEREBCEINDLZ LD, FFOLEREYRI €5
EEEchn, W, FEOHREKENMET TIUIKED
FFLIETTHEEB2HTENTED, EWvnThnbo

Walker R2/NADER T, HHEFHRCKT 5 EME
B oRLE 2, BENRE L —KT 50 L 5 1 DRENTR
TIN5 2, BIEIGC X » TR UBMNEEH, 8
[ CRl AT A AN, RBEFRR TR T 0N 1/2 oEHET
BANE A LTBEEDLAVRV. Lnd, TOk
X OBAHE I EORERCKEL, RERLET
X5 ¥ 5 AR TRN stress TS FHE AR T Iw, B
EENSENEHEL LR TV BRVEETH
%o BERREIE& 0% D FF &, EXMALE &R CEMc
L7y b E 2 Ch i, FRIXHEEOERICEK

565

BLCEETHEELHRETHD, LT FF
D3 & AEBEE B B FE I BRI © BLE pattern
LB BRE AT LV IR E I Bo  Gellhorn!®
X, BRERZICY » CFF OETHAEbIMLI LDz s &
(#6 26 DIET), BIRSZ X % a 0 MEILIER D
L, ¥FFORLET L6220 KT) i,
a WOMSIERNIEE LIcZ ERHEND TS EHW®
3, BEREL stressor kLT, BEOCEHEZS LT
RIXBLERIC L - C, FFund O |EOHD &I1Z
EPITLCET T8 &, £ LT flicker test k[
WCELER L% o pattern 1%, FF 0ETwOTTF
R W pattern ~B4TL, FF L¥EUEOBEKE
L ORI, BOHHMHBERARERB T BT £
T, BROBRERELE L OIK alEe 0 WHHE
LIL Uik ¥ FF L, ERBEMESOREIND
THo critical level »#mnT% L0 %%, ZOR
RaTES1:E FF QMET UcBaid, 1B IEEREN,
fel 2 1B NS BEEIR LB L%, Eh
X o TH LM Lico

FFRi, BRI es x2 bt Jailio iy 3%
A B BERELTETH 525, Walker bic X,
Z o temporal resolving power 13}, Z¢REkFNTIX D
LB Lo TwBHEVD, ThITTcEzE BHDOLS
TR stress X » CTRITHE v E{bLisv23, F
FUISi CaEBCETTA LR RTCH 5T L 5,
F AR EEANC FIE I N TRV, PR CEE S
TRE BRI, BEEAHCERSESP R Tl
XhBEELLN TS, ZOEBIEEERICE L T
B hleni, ORI Sing 5 HEEROE, T
QI Dy, B BWEIEBIE AR E N T 5 b TiRig
D EFBE I NG oL & CREFRA % B { 51, PR
EORIebERBLTA L, 0¥ D HEAHOEE Y
B SIS E D B MENRD B D TR D0 THIENED
d, & 2 IE B kA X v flicker test © J523, #Blhc
Bl TBNEETLHZ bbb L, Flh0E
EREBOEPC L »C, FFRABCEFTHEVS
FHEL, CORFMPLEMTEL S K2XEhERL
7o DT, BNREHOFF NSEXELCE % & T
(B3) BRoBHIexesL, FEREEL, Bx
kDD L, MOKBLL Ebo FRBAE (B
RHIKEEDMET Lcpic b, EREOEAK L - T, HO
FFOEENTIN S, Wachholder 5914, |5FHIE
Bz -, FF214~5cps 1% D, SE@70LO
BT, RULEECETHEbLhSZ L% R, FF

(5)

NI | -El ectronic Library Service



Japan Society for COccupational Health

566

"Took hard at flicker"

cps
35T
/’\ /O\
254 .
¢ ‘ / .
D000 @-C
%14 @
@ / .
A 5
© ©-0 ®
29 o R

0 10 20 320 sec.

Fig. 2 CFPF-rise cause by
concentrated vision,
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Fig., 3 Effect of the position of the electrods and
the frequency of weak electric stimulation upon

CFF.

Open circle; 40cps, solid circle; 5cps of the
spike current, its duration is 0.5 msec. Mean
values of 4 subjects.
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Fig. 4 CFF-curve for the surrounding illumination (Ip).
%%r%meter: luminance cd/m2 of the central light
C).
4 subjects were tested repeatedly,
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Fig, 5 CFF-curve for the intensity of the central light (Lc).

parameter: luminance of the surrounding (Lp). X
Thin solid lines show the case of Lc>Lp,dotted lines Le<Ip
and thick solid line is obtained in the case of Le=Lp.
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Fig, 6 CFP-curve for the visual angle of the central light.

Parameter: luminance of the test light Lc=Lp.
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Imin, 1nin.

Pig. 7 Fusion threshold and flicker threshold
a2t rest and during visual effort (&).

Open circles denote flicker and solid ones fusion
thresnold, I and X ‘are subjects.

5, MEEITL, #9 YFHITL, ShaBmTs L &o
timing HFIEHIC 70 B OUE, BERERBIOBEER, Tio
BIE R X DD BELTHRDREEELTIV, 20X
51, EREROIREEN FFR o83 %5 = » 5, flicker
test DEHBE XL L EHILDL DTHBo £ O FER T
i, FIVFHEBPAETA NI VbITTHY, ¥t
DFPEFEOBREL VI LI, REDERMLEER
DTH5bBo

(2) [EEEHE oS

75 v O HEAOHTNE, BEROELEER 3B
BRL, ELHicEER%ETE, BESXBERCe 0,
IBEDR SR E Qi ¢, FF EW-EiEfo Hic
Thbo FHiEeric T 5 EFF offiz LA L, X
AT X 5w, FF XEiEHIEOMEE & MLFT5 S
FROBRCSH D Ebhbo BENKE IS &,
meter DFEAD BEELIETHITT, IEEOBLPE
B timing #EET 5 &, BF 2~2.5cps OFHIFHE
FEAGEYIE L E L B, } ‘
EHEHIHA FECR C e 5 B HDOMEBRED L T,
EHEMEE—FE Tl LICRREA LT % BRI D
FIREEETLL, sector D[EIfZD inertia #FHLC, &
WCHEHEZETZEIRLETHD, TOBRRK I 5T,
PIEZOFHEC X APEBRENF L NX b en
oo toe T REELYED B Y, BERCEERT 5 0

1 2
Decreasing rate of revolution

4eps/sec.

Fig. 8 Effect of the decreasing speed of sector's rotation

on_ the CFF,

A point shows mean value of 4 subjects, to each one
2 times repeated,

IFE D B, A2 va# T, motor EERAE
Wd X owdiug, MERELHECK D, WESNLED
YRR A

(3) TG D BRI

BRH L 0 AWRGED FE OB RE . - h vk B
W, BINBLGE D 7o &y, Simonson (3 HERARR O BE
BEZ Do WRGAO T BRE S R+, WEE
LEIELTCNDDY, [0 BRIEE CoREMNEI N &,
BRALER T LB H DT, EHT, SO
S0cmic b 5T 5,

33 WHEOLMMETLELD

(1) FRONEGIRRE

RN ERS T 21 Lichiy, FROMET 3%, K91
4 ZBOPEERR Lich OT, WI0HCIRIF—E s
T3 (WA%DET) Ckribh b W, IR
& o TR AR T E0 0, FF METF 501355
Wiz 52, Simonson®” % Zhd, WEIEIG LiciEE
TR R E Wi LB RS 5, £ 5 Granitd
B BIHL BMEERG OB C XD E #Ex T
o LI LBRIIEME S; THRE I AME o B E
3, WEIEGC X o CREETHHE (K9) b L, K
IOEEOR LN TRMARTER X 51IES,

BT IEG Lic & S, o3k - ¢, FF 1
WEZT 5. RENCHEE screen #EWC, 475
SEWE L, ThEl0NHERS®CE &0 FF 24%
L, M0 X 51, FF (35 2oL < LR
TH, 275 lux P o EmS e s &, e FFiz&
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33
32
na . ’
Sl ey % | S &0
90 X
150

o 10 0 10 20 30 40 50 min
Time course of Dark adaptation

Fig., 9 Variation of CFF during dark adaptation,

S,t threshold of the MOTOKAWA's electric phos-
pﬂene. Mean value of 4 subjects.

-8 :

T T T T T T >

0.05 0.5 5 50 500 5000 cg/m
prightness level of light adaptation

Fig, 10 CFF during light adaptation at the various level
of environmental illumination,

Figures denote the brightness of the test light.

CAERT LT %0 ZOBRE, RO B 43
Ferry-Porter oERIEFE U TH - T, BANCIEIET S
LB OBEENE E B, FF k8 T5, ¥
BRGCIIEIS Lc & Ei%, AR FF o# Bt
SZRDIETF SN B0, FF 0K TE ¥l %25
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TENTES, ABtE 1/10 (5ed/m?) Wi T%
L, Hoggo X 3w, FF OXBEROEGER T
EHHIEhB Z &0, ThieRL T b,

ZoX sk, FF 3EOINGRET X » THELZ
i, BEVMISZVEE ERT S, BREN 0D 275 lux
WS L, FF 0Zbiz6 ~8 1 T 5o Lich -
THERENELLLTH L &0 FF oflE:, BE
CFRET, BoTBclCERERET, testdk
LI o TBADERD S, LU BMEO ERNEFH, T
%, FF oz 2~42Thy, TidtodEs, #
B2 Trle &, RGO BEKET L EET D L hvhd
5> T hHh b, MEZLEZER LTI WEEL S, I
&) b REC e B o, MFI RIS Lics s
O FF OWIHITH » T, EELFHERT, T0 X5k
Pz 5B LIz &2 2o Mz Tk <o

(2) HRoJEITRE

EHEOCENRELD DHAE, WEMED T ¥ 3258
BHARECZENDHDOT, Pk LT L 2w
B, BERE LBV, 1L, WHEL S

Tab, 1 Binocular (B) and Monocular (L: left,
R: right) CFF of 4 Subjects.

CFF deviation 35 cps

. Visual
Subjects s Vi 1 Angl
Acuity isua gle
0.4 0.5 Total
B -1.10 0,47 -0,63
F L 0.,1]1-2,07 {0,13 |-1.93
R 0,2 |-1.50 |0,23 [-1.27
B -0,63 0,20 -0,47
o] L 0.9}-1,13 |-0,13 -1.27
R 0,6 |~0,60 [-0.53 ~1.13
B 2,20 | 4,20 6,40
Y L 0.5 1.77 |3.73 5.50
R 1.5 1.43 %.80 5.23
B =-1.10 |~0,23 |-~1.33
K L 1,0 -2.10 {-0,17 -2,27
R 0.9 -1.23 [-0.47 -1.70
B} ~0,16 1.16 0.50
Mean I | ~0,88 0.89 o]
~0.48 0.76 0.4

4 ZOMPREBBERCEL D FFE2RLALDT, ok
ZEELAD BIED ER LW Y ©onTd, MBS
O FF AR TENAR LRI SARIE TR, B
DIREEANET CTHOEM & 7e A 2, BRI R B /e
BH, BEOBEEE, T FRIiXr LA FAT
BEEE

8) F7VFOHBEOENEPEED T v F
FIVEFOHBEDOE L2 L, AL TES L,
F 7o test WEN/LWREIDZEE D R\ sector Ji 5T
X, F7VEFRRLICDATMCBAROT (L bh s
2, ChahBlEa LT 2868 L, BRkss v
HELE & R BBE T, Heps DERH DL, HIHA
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DEFIN D HBRE E TRE L 5 BiY, WENEER
WioTLE 5o

B0 test OBER, BHIESETELIETES
BEE»D Y, ZHhTBEZORL LHo instruction it &
5EIARREV. RE1~3 BTCRET S, KKl
FErER T HE, BEE~NThDZELH 5. L
D UEIATRE LTS, Hx0RERICE D O
IR, 3~5ED REREHEOMT 1cps
BEDOATVYFRADNRD. LB T 5 ERI—
Brgmshne s 8213, 38R RE- URERE L

NI b, BEEEED Licicdie, &cycleDFF v

B2 28585 C, Bt 3~5cps & Azt d
BT ENHBD, THITEEREL UCHRAT 50X
WeE2 b

() JERs O s D IRAE L BB

UGB DEENE, RITREMAR S Xy, (LEe
Lo, MATLEMITH e L LIED 7o
DICEERT LD &, b LERBEN, S LD b
L, Bllok 5k, FF @EBCEET 5. Chil, 5
¥HEED o impulse 235, WRGERERLA LT ME
FEEOEEEYED DD EE2 LR BN, SLENS
BEL R - LEEOERD, FEAED b

34

32

\.

) 5v3 kﬁ
30—-——-——1 ' —8 — e
s Vo AR -

A*fw L ‘/ﬂh'
15 e 31¥\Z3> k ] S P |

24

ca.lmin,
Fig. 11 Effect of evect standing upon resting CFF,
2 subjects were tested. As CFF begins to
drop with rest sitting (open circles

the effect of standing (solid circles
becomes evident,

EEPbN%.
SR, EREL S EMN e Lie, FF 2 & 3 %

%o HURHL ergometer {EF%& IS0 ok & D,
8 OB, Ki2n X 5w, HIFREL HTTon

cps

+245 FF

SOOkgn\\\ /4
D

. ¥24

+1.5
+1

+0454

o

— — — —

=045

Pig, 12

CFF during physical exertion,

Noted numbers designate the work intensity of pedalling on the bicycle-
ergometer, “Bach point shows mean value of 8 subjects, :

(12)
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800kgm / min.
cps
FF
+5

+4

+3

+2 —

+1-

Y

° . 5 10 15

30

Fig, 13 CFPFF during and aftersthe heaviest work (800 kg/min),

Open circle: CFF of 4 subjects, endurable %0 minutes,
Solid circle: CFF of 6 subjects, less endurable,

CTFF OFM#ELE L, HIFRCLBEIED. FIIDR
WO FF 0B 235 oo 7o 2, 800kgm
/min OEEARI0SRES LD (BR) &, %

(B e BbRT, FFoLEAENT e (H18), &
Te B EDNE$ € Cd, pedalling iy L, FF i
CEET DEANL BN D. E25kg 7oL 50kgod
BT ASHNEETL, 4D X3E, AWMNIKE
Wiz EFF L @ET 5, chbahb L, HiFeHnd
BRDOFHEDBEN, FFEEO—2>OERTHS
ENEEERE 5, ‘

LoX 3, FHi%lE FF OZBERE LT
e\ve LIehdo T IED DB ERSZ Lich, &
BIHWEIT D &, ThE COMEERFORELE L
IR TLE I BERIKE, '

(5) TEDERT & WIiERR OWHE

FF 1, 8nko X 5, % ks O BEKIECE T
bEr~TL, % fc%@_}gﬂﬁ%%&b o piflicker test o
BTS2 husd, test 2% WA R L <,
FEBELTLES CLEBEANCRT 2 Do IR
B OREBKEYEET D X 55BEE, ErEnrL

BEOWR

STATIC WORK

41,0

+0,5

Py

Fig. 14 CFF during static work (standing shouldered
a weight).

o]

Noted numbers: weight in kg. .
A point denote mean value of 3 subjects.

2, PEEZDHI NS AETH B KEADE %
DREHES I L 51, test WIEEHRL AR ZEICA
hiewX s, HECTHFLRBLAVWISE, B
CTHRETHLERD Do ¥IAFELFE LT test 35
BEE, WREVIES  CEAETC i3 T, B
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ERERZECRS, WikEOM~T - T, (EFEFR
BIBPLIPNCER L Lb D Z &2 F L, (EELRS
HEZDH LD, HEREET L V.

Lichio CRIEEET, 0 X5 alEcETsLo
T e #HEED, BEHICTFTH - C test
TG Ubhb X ol [OFXEE] 2{FH2 8, o0
test box (%, meter 5D HEL T cordTHAE L,
BHCFE LN TELIENDETH D L LTEKE
LCEEMHcHE L, WEHRFOMEC T EHENRE
FLWhiFThb,

3—4 FEEBEEE LCEETELD

FF oBIExECAT 5 fodiciy, B0kt o
E2Th, FEERECILPRETE OB TERE L TRt
Hiudle bl L2038\ b EEHIE, FF s
THLEBOERY D L UHEZ T, BRCHbINWE
BEPR LB < b, ZoEERR/NCT S X 5 IeitiE
BYFRTHLETHD. £ 2T, BERE LU TRIHHE
T B E M TR LSMENRDL S, ShixFloac
@3y, I TCREEERERS, ZoMEYERAE
1DV,

(1) test WESHTZ L, Fifi test oLEM:

FTERELWECENIT L TH b, T VFD
HANCER BT Tl L, test T h b2 L HAC LB
Nl b i LCaiy4 T ol test A EIEE
O—HD X 5K, BRCIECZ T ARGV E, A
FHO BRI E NI\, test BN 70T E B &,
E5LTh ftest INZEFH] NI bl Lol
b, (FERICd, 30~604 % XICHIER BT T <
EDEE L
flicker test % aHEMNCT B, 1,2 B OPEIHE
Ha ML, EROFE S IEROFIHE B D gl
B2 C, test AR T H LN L D ALETH
o

(2) o> test koA

> test LHMEEDHEL, o flicker test i
BIRLHDH X 51 Uik, fiid test X 55 #T,

DEALHE D Z L SRS, —BHD test KT L
Tok &, BOFF2REL TR I LRIV DED
test 13, FF 751U C FF k5 X5 #H@ET5
ZETHBo

() fEEFE >V T

FEOIZTE BN, HEECHEREMCELR
CEENEE - COABENRS L, T80

HIH OFERCRBOFEL K- T X 50, (DEIRME
AT LS EEEERYTE LR 2 e\ PEEERTIC AT [E A E
LCHhBE, BHOFFRELIEIr-Tch, AT
REBRETERT LS B S\ve Lichis ¢, FE
I AEFREEMT D b oML LT, FENIES
Koo biE, 7o L EIOME Clke L BEIED
Vo HEFL, L300 ERHIREC, DEOLHR R
DT R ey, 3, AEOPERTA LI L
TWdo DX 57fFENEYR, AN - THEE
LTBINE, £ OFHEE P& AOBRERED RE
BEEZTIVERY ¥ -EBOBERTREENTE
W ETHUE, TREBRRH30~60/3 0 FF % Al [El0- JIE
LT, ZOFHETREIEL L IV FOFH,
T 1 EOFEREL v b, HEEMEE LCoMElx
BN K E

4) {FEHMESWT

TFEDOFEY, FEOKTHERIBNEELZLND
25 FF 3, 2ol b LIREHEY RSV, Ty
LABEETHONERILEE Vo Tl Z0BAL, &
1, (FEOBARSHAE L L OWHEIFC X » CfF

CEOEMLEED, TRANLECTHEBEMRE NS L

ThHhHo T LICEFED, HMIFEEOLVELDI Sk
BE, MEOBENEAI NS G C FF &gk
ThHo 21T, {FENKD L, WD OMBENLE
HIMLCFF @ 5bo ZOMEME, (FEOK D303
i bbb T &N, o

TR TRRCIE, k&2 Th ¥ TEBO DB
METLTTS, REREERNEO o, FFo—
R EE R 2D S &N b, (FEOEERIHND I
DIC, KEETKER & DR, 1R <8
B THADDN I\ KR X o TOH DBERI K
Thick K, X UDTEF LM OFHEED i
FHINTL Do FOERTIE, HIFCFE HE TR
L, DO EMI OB BT TH Do

over-time I I hic\ & ThE, FEKTHIS0S
2OWEER FEBEETHI LS XV FF LT
X, ZOFNEEOIEEKTILIY b, (FEOMELHE
R HENMELRBENLTH Do

4. E 8

flicker fi§ (FF) o4ABEAERYBE LT H T
FT7VEFOMEN, EOMWMLTRIH2%MBE LTH
%o Sherrington, Hecht, Granit LI3E, Bh&E{iTH8.
s LB DR TEend, Walker R0/ NKOTE Sk B
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MFERC X - T BRERCHERINSBMELINE,
THRET D2, REEEE T, 0 1/2 ofSHEE
TRIEZ B 2T LR h, FRRENEE
PRV, PEEOMARA AT O pattern & 3E
SEATLTZ LT 5 Z L 2%, Gellhorn RFHIC X » CHE
P bt. FREBIESC EEOLEPICL - T FF 23F
T 50, BEPKCRT 5 AEENIEHEED LR &
Lbie, HEHEEFEOERNEEC XY, REHEIID
DK THIDTH T, BL D PR CAEEPBLE D
FIAINC, huREEANCEE &5 B e 23
FF OlEThHrELLZDND

BT L FF ik, fERE S UMEERREORE
HEDO—DDERHETH - T, b LEEOHEEI TIT—E
whkich, T I vEo B A0HFCk &iciEERN
Tz, FF QMR BRSO BEKE, 5505
FROBREKIER R T AR L A 2 N TE, &
T IR AR O BEC IR TR & LCFIA
THIELNTEDLEE X Do

FF 13, EHRcEELCHET LsWw T Endb b,
b UIEER TR O X 570, BEN—IFINCE ¥ 2R
BIET 2 L2, BB IT test 2\ Z I BB Y 5
25X 57z g, FF 0TI CllE
BB bhl L b URTHB. FF oWIE o> L3
HHEIE & B B b HL, test ANRE OEINES
FL, Fhn FE %28k 8s oL, 2% b BENFR
R LD T ETH B WEDWENEMx —E T
% 10 TR S OMEEMEIIFR S hig\o & 21T flicker
test D¥EH L X LERNFAT D Z L RIEHL, WED
BRI D Hie oW TEE D B R~
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R R =
CRBRIN LS RBTETRIERT)

58 : Flicker Test Oy & T

B LG D/PNARTE, [Flicker {H X ufikiFER &
FEnoC (BIELRLL) 2 S hicl,

BIE : yED & 2y, EEUA ORI F g%
HoREINE S, B HEY B o &0 L
LRt e\ BENLELLES, W, FAX
BEADOKREXHBFHRCET Z LER 5 T b, Zhid,
BT AR ZDEF ERBREBCBE L C Lo REL
BETLOIICERY DN, BERADILEITENR
WO T, ELE ORI THFERC LD\ 1R, 7k
B EEARIBID, 7 144 ADRBEENTHD T\,

M, neon lump o ¥ flicker (o MITE 213
Ldtco BBET, HRCBAOHER TR ThD L,
PIEMEC 237 D AAZED D 525 BHENIFEE 2 - T
BHERERE LTI £0tk sector HRIC Lichd, Fa
SR DHREBHEVIFERD ST LD DI, FLW
TEERBIC ARZB T LWV BN RIC A B h oo W
EFCTh, PHEECEEYT VT, EX Lk WwT
flicker fE% 2 X 510 LT\ %o & FmdT T, decat-
ron DYIEHEBENE F - T, Hg LicEolme s 5 B
SulF o TRIET 5 HEEXRL T B ZOREERRED
HIFT oW TR Ttz

flicker fEi% L A DI, BF cycle 7nb, HAKLA

cycle Z EFC, MiGmaRkowoehil, Markc
LCWBHED BREC T T, boo¥0KEbE%
LB, TREBERNEKOBSHECLHEAZIL B
LT, FIEEFEDREY, IHEREORMEOZE L
RThDEHR TS, HEIREMEERC, 2f LTD
B ZE LSS, EHCBELTHEbh S THS S L13E
2 bhBA, (it LCER FROMBMIEDE Bk
F T E S DI TH Bo WERIEE R, fnc
WEIEOEHME, M FmBEOZE (+— 38R %)
Tl ST B &, BE EpEEiciET)
DEHED HHARO T LN, WEMEDOZEL, BaHENS
KTHHEEREWT &, AILEOHBEZY R TREMNAT
X %o Do TOHBR [FEOITE] HEOBEDOEEH (R
EORMKERDFR) REBL T, O ODMICTHEL
T5 L, FEAECE, TERBTIED BHE? bith
T ENSR L DT THERTLURDOT Lieh b,
flicker fHEAEMC BHLBLRILE L5 T EpbDbo
foa flicker Bl A EHHECOH LI Lok, - &
DL, —oDHO NN A, FTH TR TR &
VOB THRITE RS L5 BRI s 0 TR
Wil L\ 5 process A X7/sMIEET, ZiUIARTIE
B0y EEEECKD &, % o OIS
> %o it humoral %o THA 5. humoral
transmission (¥, D\ C, neural transmission %
L, FhaEEERES CTRRICAD, KEEEZT,
ZRAHVEIRT O T F Fo BRI e b, BRI & 5 DTSR
WGBSR %o CORMIOBREY, Tl LD
WX CTLHETIE K TOEL H15IET TH
%o flicker {HOHEMME c/s CRIMEZE o 13, R OERE
N THLE CEXTThbis, LRELTWHhITKE
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25 WX o T OHEENELL L Mg Lrd
LR ETHEE M E LCRERE2 D, WRBE O %
i, HERHEE O R CORIERTEELZTI VLS5
5

flicker DB b\ Al AlcflFisi5 B, cylinder
s Bofmo mosaic wHLC, cylinder #[E-
T, ARAKHIE A bR S SR AME
13 flicker =B %525,  fusion L7 #CIT B E»
gray IR 2 %. ZOBMILEHRL TV BHAIE
BOHKETT o L, Kk flicker w7 fEid H €
HhHo SEITMA spiral L, fTEMLUELXELR
5L, XLDIA, B O0R2%. Th
NLIEDLDE, B BRI E-, I3t iRa
LU, TooEIC gray KRAELTLE S, Kb
g e300y, T OROTHRLE IR 5 Tial,
L o5—oFL LAV &L, KMOMEITTLMA S &
Ll ke HDHLONT 5 R % OUIME VS &R
LTCWBA01L, 5k Lk, MRz FF2Z AR
TLESZLEDHDH, TELDBINIL, KEDELCH
HAE, FlkdE O spiral ., CEHEHE, B
R\ 5 &, spiral QI BATT 5 D00 bhvd,
D EE I B e DM, B x spiral 2Rz oiE
ST B S Ra bl Ik, KM TOMmEIIC X 54
HWps, BEBRCATLITNIZEEZ IO TH D —
EEMAMED, 5 RBR2TwaREORILEET
%5 2ThiE, TR TRBMOMHETINMETE % Ho
KROZHEPED TOAWHERL, FHERELL T
A REET > ROl e bbb, ENABERZ
BERC, BRERAEEES Y, BlD &R 25 RCEKE
EEE LT\ 5o IERIERWV EREERS Y, Tok
R 5 Tl

B, BRSOk, flicker fERMEWADD B
P BB AL EEARAES T o TahticfiFHTA
BEDH T LY, REERHZBLDOTH- T, NIHEH
CHETH XD MERERET 5. ZoORE—IE
level AR & BERXHE 2D, 5 ETHITENRT
WTHEIC D EMNTED LV I RBERPBAKROE 2T
i, LB TH D, BE LWV EIE, EHHREDID
T bleF o bR ELRVI DR, s Thid
DIEENS ZETH B,
INREDORBTIY, &L UTRESHEEIFFEITES
ISRz %H '

MR DT LEZ S Tidievo

1BIE : neuron THRWF, 5~15 cycle < B,
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4k 5~50 cyle, I Tt 10~80 cycle & BT
Hbo ' ' :

BIE : unit woWCE LA L, i Lh TXT
DEZBLG action o THh T L BbITIED,
unit 7KL < Th, SO unit HEELTHEVT
Bk, cycle 11 5~60 L 5IEE DD EA 5 b

MR I BAY, %55 mechanism 3
BETERERS ., 2 LEIET S L2y BT
3 18 & 2 AN e 2 L% LT, &< ran-
dom 1Z\~ AW AT neuron AEEER T, L,
Lofkr LCRT, FREA Licw a5 RETCITR L,
Ltk OFCELE LT\ el neuron 2372 { X AT Ty
B L 5 EED, Mo B, BiELThivEn5 %
Sl b EEL D

BARIC, WOoDRE[EL & - T, LOFHERRD
TWBHA, TOMANL?

BA =oltb Lol b, AnERcEhs L, B
DARFVFERBMIITLOCE IV,

Ak AHOPEBOE BOEN, FEYH Ltk EK
X2 BT LhEZIDND EODERILETHHEL
el Do

BA : ST vFrhbidclt, 4fciadbinTEx
5o Fh X 0 b2 DBEMEOEEIEL 72 Lased HHEI
TAAE » T Do FIFHE OERILK 75581
3, FOWMERTELTHLENS BN, R OFEEHC
FLT2 %L EENDHGHCIL, BREENRINDH
REMEMN S\ & S RERD EEREGE D b, FX 2 % hHE
KL E 2 TES T Do

TR : flicker ENEHKEYELTLTHIE, fio
BB test K L PELBEIGSI RSN T S I v LA
50 b 5—0l%, MEORMIMEZRMEEE, BEoL
TEABAREHE O EE XD D '

BA AT test 2VERKEERY X SRR THIEH
REHEDIE, BAVFELLL 5, Bk BRERE] %
AP VyH—L LT, BEoOBEREEYRIL, Thi
test FAEDHBIZ %5 ke A Al —ic RIS
testiz, AADEEIIES\C data & & BHITT, B
HrsHBEEECET T B E, IWENTER LS.
FF #%critical level L T ic7ss &, FEx7c test KB D
LAT—RCT 5 X 5B h, £ E €k oximeter
BEREFTLTTRSTLHEVS X5 BRI,
FF Listo test TkB b2 Tikinve KINKOESN
YlEL, £ 5\ FkCflicker HEIEWSEDS L,
fok ¥, VEEEBIIAR: O BB RIR(FR & v s T,

(17

NI | -El ectronic Library Service



Japan Society for COccupational Health

578

DOBRREROE LI EDBEFRTLLN Y. BRM
JefE b flicker (L, B B0 X ORE A EHC UTHNT
VB U, flicker fE, HEHESHEIC BT BRI
A DEBCEET A ETH v, BRI D R
BUEELRTHEEEZ BRSSO T, EFORRD Hik
E LT 20cps OFFRM #fF - T BT E L\ §E
> THEL, REBOR S 1oBIER LT & T b,
OO test o, flicker iz X, LK
BB EGRADES OIEADEG S DY Sy
L 57 BHoRS Y, flicker MinfmdbiE < Ebh s
LWz B L, FOBEKT flicker ({13, F3AKM¥ED X\
BEREG LTIV EES . T -MEAe v £
THRNO X 5 iz, flicker i3 AR Rt b
YDIEEBEXDN, TOEEEDERICOWTTb2 D
VAQURYS ' v
AR RN I D

SHAN
J35/] =

i, fl #d neuron o

BAO BB 25 T Do TITMEL M, 7ok 213
F 7Y FOHBECIE, B2 neuron %, %5 R
EFIVRRIET TR ENS L 250, 2k L
o critical point i3, & o5 23Zeffyic i
Bt v oam neuron oo A E T,
T ENEEED IR A T o Lo s L EL B,
FRE SRR E - T BEOBEN EE oLk
B XS5 TEEAZLAREINDLY, FOBA&OEEC
W, CUIEREE GO ERL A TWB b, §E
HoBaiiy, flicker lizF U5 cErbhic <
AP

BA  FEECOLTIRER L OG0 TE L bk
WS, flicker fEE L, e DS O Tk de L
L, Thiddiincimm <, ¥ 7 flicker (Ho AR 4 #z)
Thicded, BEATIRBEEL LEL D,

E2EH EETIILITIIIZRZESOELLE

L X :19644F 9 H23~26H
EIAHHEMEALFAVE

Miiller, Dortmund

4> £ :S. Forssman, Stockholm
Fl4=¥% : G. Lehmann, Dortmund
#3E  E.Grandjean, Ziirich
A
Physiology of Heavy Physical Work.---- E.A.
Climate and Performance:------ B. MeB, Strabourg

Body Posture

E. Grandjean, Ziirich
Visual Information at the Place of Work-:---

‘Ergonomic Check List (panel discussion) Ch
<) A 19634E12 51517

Foo . 4% : 1964481 A31H
PERS - 196496 H 4 B
2% 1EALE 60DM, JE4H 80DM
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