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A Study of Influence of Central Visual Fixation
Condition on the Peripheral Visual Perception

1 Peripheral Visual Reaction Time
A oE oW BT hom oA Y
Hisao ISHIGAKI*' and Hisatsune YAMADA*’

AN INVESTIGATION OF PERIPHERAL REACTION TIME
The purpose of this study is to investigate peripheral reaction time as a function of the cooperation
between central and peripheral vision especially when the load was placed on central vision. The principal
experimental conditions were as follows:
1) Phototopic vision — 400 lux
2) Horizontal meridian of nasal side on the retina of the right eye —4°, 6°, 8°, 10°, 20°, 40°,
60°, 80° from the fovea
3) Peripheral stimulus — light emitting diode (yellow); size 1°; luminescence 16 nit, 8 nit, 4 nit;
stimulus time 100 msec.
4) Visual fixation target — landolt ring (1.7°) made of LED (yellow, 16 nit)
For central vision loading there were two conditions, that is the landolt ring be changed at 1 sec and .5 sec
intervals. The subject identified the direction of the landolt ring verbally.
The main results of the study are as follows:
1) The reaction time of the fovea was shorter than that of the peripheral retinal locus and the reaction time
was longer in the peripheral retina as the distance from the fovea was increased. All stimulus conditions
produced almost the same results.
2) The reaction time when the stimulus began to move was inversely proportional as the velocity of the
movement increased. The result was the same in all peripheral loci.
3) In the peripheral field of any retinal locus the reaction time was less when the subject foresaw the
stimulus than when it was unforeseen.
4) When the subject did not foresee the stimulus, the closer to the visual fixation target it was, the longer
the reaction time was. But when the subject foresaw the stimulus, the result was the opposite. This result
was considered to be due to the influence of the inhibition effect of a visual fixation target.
5) When deciphering the landolt ring was established, the reaction time was extended by a 70 msec average
at the 1.0 sec interval and an 83 msec average at the 0.5 msec interval. This extension of the reaction time
was caused by the parallel increase in relationship between the two intervals and the static condition.
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6) The parallel increase was independent of peripheral locus, unforeseen conditions, or other differences in

stimulus condition.

7) It was hypothesized that this extension time of 70—83 msec was the consumption time of the central
nervous system when the attention was switched from deciphering the landolt ring to the stimulus.
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Table 1. Result of experiment 1—1
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16 nit 16 nit . "
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. 183.8 183.2 181.8 188.8 187.8
17 15 17 10 17
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18 17 14 15 13 18
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Moving condition: stimulus velocity when the stimulus
Foresee condition: subject foresees the stimulus locus
Non-foresee: subject unforesees the stimulus locus

16 nit — 4 nit: luminance change from 16 nit to 4 nit
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Table 2. Analysis of variance of experiment 1—1
Factor df Ms F
A Stimulus condition 4 509.423 22.235%=
B Retinal loci 5 2399.083 104.713%:*
C Ind. Diff 4 7635.207 333.255%*
A X B 20 15.219 0.664
AXC 16 99.515 4.344%*
B X C 20 59.583 2.601
Error 80 22911
Total 149 ** p < 0.01
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Table 3. Result of experiemnt 1—2
Reaction time in the retinal loci near to the visual fixation

target (10 subjects)

4° 6° 8° 10°
226.0 219.0 215.7 218.6
Non-foresee —— —_— —— S
19 19 17 20
209.1 211.4 212.0 213.4
Foresee — —_—
22 20 21 20
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230
o——— 16 nit, 100 msec (Non-foresee)
= 16 nit, 100 msec (Foresee)
220
210 ///

4° 6° go 10°

Figure 7. Difference between the reaction time
under non-foresee and that under foresee in the
retinal loci near to the visual fixation target (exp.
1—2)

Table 4. Analysis of variance of experiment 1—2

Factor df Ms F
A Foresee, Non-foresee 1 1411.200 85.426%*
B Retinal loci 3 49.294 2.984%*
C Ind. Diff 9 3020.992 182.8747%
A X B 3 173.158 10.1482*
A X C 9 30.223 1.829
B X C 27 18.635 1.128
Error 27 16.519
Total 79 *p <005 ** p < 0.0l
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10° & ts Aicpely, Mk (4°&6°,
8o, 10° i3 5% ) LT b, THML TENG
e (o---0) T, FHEOLAD TS &4
FRE, 4o bR L, 6°, 8° Lufiid %A%, i
U 10° THE LTS, (4oL 6°, 8°, 10°fid 5
%) T ETMDIEOEHMODEIICDONTH
L&, 4B A (7.2 msec)id, LSO E;
A0 4° D3 (18.6 msec) IR L T8 -T
Wb, 6°, 80 TIIEIELHD 6°, 8° &RELDRT
DETH O, 10° TEHZDEFPDILKLTND,
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Table 5. Result of experiment 2—1

Reaction time when load condition of 1.0 sec interval and that of 0.5 sec interval were used in

the central vision (6 subjects)

msec
Foresee condition Non-foresee condition
2 1.0 sec 0.5 sec . 1.0 sec 0.5 sec
statio interval interval static interval interval
4 189.6 272.3 284.0 208.2 279.5 300.0
17 15 16 15 13 24
. 196.6 264.3 275.5 199.5 268.7 280.3
13 14 24 12 16 20
8 195.5 264.1 278.0 195.5 263.8 278.0
13 18 24 20 21 16
0° 196.5 257.8 273.6 200.3 267.2 279.0
18 13 13 21 15 13

Stimulus condition: 16 nit, 100 msec

Static condtion: randolt ring not change, fixation at upper direction

msec
300 o o :Foresee -~ Non-foresee
condition
g 0,0 SEC
250

200 T

——7) Static

40 6° g° 10°

Figure 8. Difference of reaction time between
static condition and two load conditions (exp. 2—

1)

AT, RIBREAT I b Huta B > 41 4 1 s
KRENEEZEZ NS 0.5 sec [HHEDAM SIS
WTHBE, M8 ootk dic, YmlL<
WAL, PRLTHEOEAEES, 1.0 sec 55
DG ERBEOMEINTH B EDHh b,

X8 DfEY A F I SeF 4 1.00& U fo I, 4% 4
ORI AE Btz DMK, K TTH Do 1.0 sec
[k D BEMAL D3 1.315 4%, 0.5 sec [EIkHo 4
AL 14285 CTh %0 K9 oMotk dHic,

R4 1.0 sec b & 0.5 sec [k O EU 4o
ENTNTHLTO DA (e | o—r =)
T B &, 2OOMMEHIEIT LT G ¢ & ps
D Do FEICTH L TOIBOEM (oo |
o—-—) & 2 DO A < DEFFERICH B
TEBWSELTH D,

e 1.0 sec & o B 48 RO B e S
THDLE, FHLTOIEAETMUL TSN
GOMMEDIEZ 4°DH 5% DEMBHLN, 6°,
89, 10° ICIEA SN, T 0.5 sec [HED
AMRMHFICOOTHRAKTH b0 1t -T, 7K
W LT s kg tic B0 Ta Sz Fa L
TWBEAO 4°0 RT O/, $ic, huis
EHADEMICE 5T, T L fHille,
8°, 10° LML, 2D INA Y mL s
WERAZODOHEEICAKXI NS D ENZ D, HiCh
A A 1.0 sec, 0.5 seco £ fif & 44 [ O I i ¢ &

BE, THILTOAELA (e ) o— =) K
OFPHLTOROEA (o0 o—-—0) & ¢,

TNEI 4°, 6°, 8°, 10° DHIIMFE D345 (5
%).Cd 0, FURTEAENC BN O 36 D338 5 B o
VIiLOgERAF EDS &

22 =
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Table 6. Analysis of variance of experiment 2—1

Factor df Ms F
A Foresee, Non-foresee | 224.481 30.787**
B Interval of change 2 15961.375 2189.114%**
C Retinal loci 3 135.809 18.626%*
A X B 2 1.383 0.189
A X C 3 53.898 7.392%
B X C 6 27.581 3.783
Error 6 7.291
Total 23 *p <005 **p <00l
) 1) s E IO RT 6, Hus (54~ 0 £ i
S BN I EDIERS Bo 20 RT IR, MilgefF&
SN N Wl L€ 1.0 sec BB EGH T 1970 msec,
1.40 \\\\\“;ﬁﬁf.\:ttiwo,s sec 0.5 sec ® T 83 msec & A HICHLIZT
%o 1.0 sec, 0.5 sec DE MMM OESA
------- »»;,_::11133?‘—“""WB':‘:::iiiii:::)1,0 . ETh Do
1.30 2) COMEOBIIE, TG, THMOEng
4 6° go 10° P, R OHRERIBAL OB 5 97, ik gk

1.0 sec [ & T3 %970 msec, 0.5 sec [t b

Figure 9. Extension ratio when we counted the I3 83 msec A —HNEL L - 47 8 hn 4%
static condition as 1.00 under two load conditions <H5
o

Table 7. Analysis of variance of extension ratio (experiment 2—1)

Factor df Ms F
A Foresee, Non-foresee 1 0.0011 8.350**
B Interval of change | 0.0212 162.328%**
C Retinal loci 3 0.0041 31.084%%*
A X B | 0.0001 0.554
A X C 3 0.0016 12.507
B X C 3 0.0001 0.448
Error 3 0.0001
Total 15 ** p < 0.0l
3) EBEICTD 42 DRT I, FALTHThH <, 6°, 80L ZDFNI/NS 15508 100 TLEH
OB O ELf 03d 2156, 6°, 8°, 10° & DL OYERS 2 U DS A O 50 J5IC 8° T 2 DD
ERAES FAHC X B RT OERBAELH LN,
4) ik, 1.0 sec, 0.5 sec [ kg £ ff 5 £F (2)  HNE R L 5 D S 784 K B BUSIE )
DNFTIUCEN TS, THLTHLEE, Th (EER2 —2)
DN SO PEIR AL D21 4° D8 b K& A O B oD B S A
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FER 2 — 1 &Rk
1) s REOGNHED LTk LT 5548
2) FEREBEROUNED0.5 secfilbd ¢, T,
e, DA NNC T ¥ & BICEALT B4t
B LR R AL ¢ 200, 60°, 80°
C o oR gk
1) 16 nit — 8 nit |CHEEEZ AL
2) 16 nit — off (JH4T)

Table 8. Result of experiment 2—2

(March 1982)

3) 16 nit ORI (5F1k) A8 25°/sec THE)

ERA

WERE BN 2 — 1 LR UHRE 5 4

E @l BT 4 E2) X HE R ERAL(3) > ol ik £ 4k
(3)=18%H 1 &Hic> & 5 [mIREDFEHEE
1 A90TT

F i 2 —-1&LMEL

W)

Reaction time of static condtion and load condition of 0.5 sec interval (same 5 subjects as in

experiment 2—1)

msec
Static condition 0.5 sec interval conditon
16 nit — 8 nit | 16 nit — off 25° sec 16 nit — 8 nit | 16 nit — off 25°[sec
209.6 199.2 200.8 303.6 279.0 276.6
200 _ — —_— —_— _— ——
10 13 15 26 21 29
. 216.2 204.4 208.2 305.0 282.4 280.4
00 P —_— —_— —_— _— ——
13 12 9 18 23 29
221.8 211.8 217.0 313.4 293.0 291.6
800 —_— R —_— —_— —_— O
12 9 13 29 22 28
& e (205.1 msec), 25°/sec (208.7 msec) TH A, 0.5

9, FRESUNE LTk L T a5
BT, 16 nit — 8 nit(CHIEZLILY 5, 16 nit —
off, 25°/sec THET %5, 3 DORELEMD RT
OMANIEE 1 — 1 TH St RT DA & Fkk
THhbo (KI0) d75bH, 20° TD RT i 60°
TOVMELEL, 60°, 80° TOLELEIT PPN XN
EVIHFEREL ST B, X, B O RT
DFETIE 200, 60°, 80° DWNFNDERRIAL TS,
16 nit — 8 nit X V16 nit — off DA RT H8uk
<, WL U T 2R 25°/sec THEIT 5 &
O DRSO RT &, 8 nit & oft D RIC
bbb ENOND

chuck L, 0.5 sec MEOAMELETIE, 3
DSORIBEEED RT &, KIS S0k Hic
et S 3TATBIRICH BT E b Do
L& B0 5 3 DO RSO (200, 60°,
80° DY) (F 16 nit — 8 nit (215.9 msec), off

seclilfd T 416 nit—8 nit (309.1 msec), off (284.8
msec), 25°/sec (282.9 msec) & AKX LR L, £D
%13 16 nit — 8 nit ©93.2 msec, off T79.7 msec,
25°/sec Tid 74.2 msec TWOING 19 KETH

msec
300 )0.55ec
__’—______0/3
—_—————%
o 16 nit — 8 nit
250 «~——= 16 nit — off
| o 25°/sec
~— ) Static
S o
A/;/////—/// )
200+ =
o200 ' 60° 80°
Figure 10. Difference between the reaction time

under static condition and that under condition of
0.5 sec interval (exp. 2—2)
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Table 9. Analysis of variance of experiment 2—2

Factor df Ms F
A Interval of change 1 30094.222 52899.999**
B Retinal loci 2 273.469 480.707**
C Stimulus condition 2 528.002 928.129**

A X B 2 5.216 9.168*

A X C 2 116.815 205.339%*

B X C 4 2.782 4.891

Error 4 0.568

Total 17 *p <005 * p <001

1.40 n:::::::%<: =

a——s 16 nit — 8 nit
1.30 s> 16 nit — off
* 25°/sec
20° 60° 80°
Figure 11. Extension ratio under load condition

of 0.5 sec interval when we counted the static
condition of experiment 2—2 as 1.00

BTHbo COIY, HHELAE T8 nit, 25°/sec
off DT RTIHIEE LTI d3, 0.5 secDETEE
T3 8 nit off, 25°/sec DA ETE > T B0 X,
16 nit — 8 nit IKKHEEEZS (L % LW HFEEZED D
BVEHED RT OMERE 93.2 msec & AKX WNDIT
s, 25°/sec THEIT S &N H BN & DOLMEICK
T BMEEDIE0 e 3 DDEMD RT EEDN-1
12 82.4 msecTHY, TNEFEKR2 —1THLN
72 83 msec DIEE EFMETH 5o

Hkgetb D& RT % 1.00 & L1z, 3D
WA DB MR A A D DKL, KI0TH S0 16
nit — 8 nit, off, 25°/sec DMTTHMHKD K X\
M SN B DS, KIODDHEIHT TIRMAZED
HAET, RSO, o EHREIAET
150 BT, TOT EDS 0.5 sec MO
igeiC X B RT , RIS OO K OHR IR
Mo, BEECERTHNTIbDEN

Z&De

B124% 0.5 sec[H] b& D ELAT 5% 1T & B im0
il Nz2% 25°/sec DEEAGNCE D HIcbDTH
5o 0.5 secDBEMICKD RT DHEfNICE, Sub.
G, Sub. SO X Hic 1.20 54> 5, Sub. N, Sub.
KO LD X IICKEBMAENED OGNS,
T DOHMERD K/NDE N L, BN DK & OB
FRMboflpsett cb R &<, BRI/ O Y5
ZRMORBEETH/NI N EN D X D ICliKS
PRIC X BB OE NI A SN0

EER 3 RIEED on — off, off — on I
LB RIGHMIZDONT
KER 1 — 1 DR T, on — off, off = on
O VT S 9 B BB L3 IAHE 75 BE R A5 ©
NI ote DT, EE 3 ICEBNTHICHEY %217 -
720
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Table 10. Analysis of variance of extension ratio (experiment

2-2)
Factor df Ms F
A Retinal loci 2 0.0072 1.484
B Stimulus condition 2 0.0102 2.112
C Ind. Diff 4 0.0777 16.013**
A X B 4 0.0019 0.393
A X C 8 0.0021 0.429
B X C 8 0.0072 1.477
Error 16 0.0049
Total 44 ** p < 0.0l
-0 subs, B stimulus: 25°/sec
Ry s L
1.40 sub. _H____,_..,._-—---——-»-"""":'\';N‘"\-T:_:‘
1.30}sub. G o
1.20 ) =
1.10
B N TR %

Figure 12. Individual difference in the extension
ratio of experiment 2—2

Table 11. Result of experiment 3 (same 5 subject as in exp. 1—1)

msec

Off — On condition On — Off condition
off — 16 nit off — 8 nit off — 4 nit 16 nit — off | 16 nit — 8 nit|16 nit — 4 nit
182.8 188.6 187.2 182.0 182.2 183.0
00 — —_— _— —_— — S ——
16 11 10 19 11 17
191.0 192.4 194.4 186.6 196.0 189.6
100 — —_— — _— —_— R
21 9 15 18 15 17
197.2 187.8
20° — _—
23 23
194.8 196.2 205.8 189.8 197.8 195.0
40° —_— E— — e e —
25 23 20 17 17 15
199.4 195.0
60° — It
19 18
206.8 209.6 220.6 204.6 211.4 203.8
800 —— —_— R —_— —_— P——
19 21 24 16 15 18
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A PG E AR SEER 1 ERIU (SRS L
36)
B o R RIS AL
0°, 10°, 20°, 40°, 60°, 80°
JE R R R S
1) off — on%tf

C

(1) off — 16 nit T &4
(2) off — 8 nit TAUT
(3) off — 4 nit T&UT

2) on — off &4

(1) 16 nit THL L TOBHHEH5 off (1
1) 4% 16 nit — off Zet

(2) 16 nit — 8 nit ICHERE AL

(3) 16 nit — 4 nit CHEEEZAL,

W, off — onZEMIIEER1 — 1 & RARD FHh
TICHD, WEREIIDH S U EIRIBALZ T L
TV AR TIT - 70
D MIEfE @ Fh 1 — 1 &Rk,

21T O F Il
E W EBR 1 -1 ERACEBRELS &

1%&Hicox5

Table 12. Analysis of variance of experiment 3

Factor df Ms F
A Stimulus condition | 286.017 10.897**
B Retinal loci 5 619.070 23.500%**
C Ind. Diff 4 4324.767 164.169%*
A X B 5 21.577 0.819
A X C 4 23.433 0.889
B X C 20 38.437 1.459
Error 20 26.343
Total 59 ** p < 0.01
e, 16 nit
WEER, o om B oy
230 4 nit
— 16 nit — off
20 on-pi &es 16 nit — 8 nit
o0 T 16 nit — 4 nlt/
200
190
1801
0° 10° 20° - 40° 60° 80°
Figure 13. Reaction time of on — off, off — on

condition in each retinal loci (exp. 3)

& =
HRAZLL, MIBICIRT o ST % & 121CR
o £, 16 nit THRL LTS LK HSHE 2
% (off), 8 nit \ICHIEFZ LT 2, 4 nit ICHEBEZEAL
4% on — off MM iR TIE, &MINCAHT,
16 nit — off Zefkdsixd RT 23 <, LI'N, 16
nit — 4 nit, 16 nit — 8 nitDJET RT 3EE L

THo, KIELIL5 16 nit KT HHEREZENK S
WIS, RTRESE 9 2HAINA SN 50 RIC off
— on&ME T, AT ARIEOLDOREEE A3, 16 nit,
8 nit, 4 nit EHEEEASE WO RTIEMRLTRY,
ARERRGMTIE, MO K & DR U1 S ISR
DEWVEE RT BHEHE T2 E 0 LD KIEOKEE
PR THE T B E, 0BT, 600
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filp st RT 0% (AREERL) BREALE
O, 100 TERARSFICE D 2P PIEA L,
16 nit — off (O) & 16 nit — 8 nit (A) MT
BE (1%) BHALNDL. 40°, 80°C1sb &%
DFEFZSIKHEARL, €NEN16 nit — off St
(O) & 16 nit — 8 nit (A) DORIC5%, off —
on T3 16 nit SXT (@) & 4 nit AT (M)
DOMIC 1% DEBHLND, LIED X HiC, A%
ER S TIBARIRIR AL D3 T 13 BT e, il
HO#ENC LD RT OZEMBILAL, Zdficle6
nit — 8 nit WCHEEEZ LT 5, 4 nit DRI
W DSRST 9 B Seth D K HICHRBESE 3D 18 S0
BEEE ORI ICH 9 4 RT A DR T 5 C
SRR LTS,

v & %=

AR FEREC B B BB (RT) R
> 5 MG A A ON I 18 5 3¢ ) B I 5 R &
ABARKHMETHDL . i ->T, BT, RTOD
2 DO BRZ W S ic LT sbindh
5EFEZOND. 4 ZOWERE OFRIMT &5 M
5 F B MREIC K PR AER U, Premoter
time (I O 1 U BRES & TOIERE) & Moter
time (B UUHEIREEDD O BALR &~ Foo Hruls [l 6 4%
i, kgt 7 IREROUWNED 2.0 sec M
T A, 0.5 sec, 0.75 sec, 1.0 sec, 2.0 secdDd
4507 V&R TcEl (78656408
95 3 5o MR R AL Z e 20°, 80°, #E
B3, RTE PMT & DOBICH k4200 — 0.87,
80° — 0.93, 2.0 sec [HIFETid, 20° — 0.95, 80°
— 0977 YA LEHBTIE 200 — 0.99, 80° —
0.93 &I Nd EWOHBIBEAN RO ST s,
DI R — B U T 100 msec TdH - 720
P> T, KEBREMHICET 5 RT O
BRI 100 msec % D 20 72 R A S 157 I i B
FCOMMENICLLEDEEZ TIOTHA o

L OEER1—1, 1—20#5%

F 1 — 1T RTEVTNDORKSEHICBNT
& 0° (Fovea) 3fx & i <, 10°, 20°& Ji i1y
BICHEVIESZ G 5 & D ATBRE R & FEE D
IR ok WA, AR, R,

0° « 80° ) MPH Do RTD L ~NLidAFERKEL
L 01 120 msec FEAZ LD, 0° — 60° FT
®D RT OMHTI3IE—H LT 5. W FTORT
(AR R I O B BE 3 A & BRSO P E
1, Fovea» 5 20° FTHOMEITI KX, 20°&
40° @ RT B L THBENHHI 40°F TDRT
DN HER B B2 & —F LT Bh8, 40°
LOLIED RT b ERT 5 & & id, SERO%EESY
103 20° LhsiE 80° DR ETCRII—ETHh B C
EE—FHLTHIE, ML ToO RT 3, B
ICHE RSB X D RESN D SO T <, Al
A5 LD R, BRI, RIS & o4
IRAEAE, hiRKMRREEOESINLbDTH S
CEMHER I ND

WIT, TS D#EIT L B RT ICDNTEEK
i B WHNG 2 4T, B @) 8o i
%45 BUSHNC DT, B & OELAfilg & d
5 7 DMEE SR £ O b ROSRE/N S E LT
W5ho AEERSAETE, WA OEelng o
YITWOoOWkH | & (7 v IBEEihnlcs] ©
2ODKHEIBT B ENTE DL, LSO,
RCEBHEOZMDOLDET 5 L DEEIC RT
B (950 msec) & LTV ADY, ALK L
T, BEEYCRIEIC KG9 % 16 nit 100 msec T
ST (P ED b &0 RT D503 1000 /sec 72
FTh (CAUIIL S D 83.8°/sec IC
AU 72l BE),  40°/sec, 16°/sec Tid A4 45
ZMEIVERELTNE, COTEMPS, L
S5 C &3, [HERMEBTT 588400
nosidoE, BRI IC K > TR0, —hic
B4 28N ETHEERTERNEELS
Nbo WIC, KREBREMHED & S, Db 3o
HOICK S RT OREA A X > & 288113,
J PR DB IR 1 D38 N B b ST L 13 < T
BOHRNTHH Do ARBH R TOEITEBH
DIRFZEE, 0°TE N2 ~ 4 msec TH Y,
10° ~ 80° D LI THH 10 msec ThH b o FhEh
FEThR L DT, FHLA A —F (LED) D
RITAR M E LT TOWBEDT, SITYBEIHO
VB LSO —ET, 2OKMRBKHETXx 3
BTdh b0 5T, 2 msec ~ 10 msec DM
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3, MGt EWICK D RT OZETHO,
BAERO T HEFEOEFEINTNEVEEZTE
WTHHDo

BRI BT, #E L T 2 L E)
GBI HE DS O FE RT A3y &0 D #E RS
I _EOWTNOIRALIC BT H 16°/sec — 40°
/sec DS 2 msec, 40° — 100°/sec 5 10 msec & &
F—EOMMENA NS G, K
)9 % D IR LA SIS 4 it &+ B BLALIRE [ &5
e ORI EOZESES L THnEbDEFL N
o L L, Hli&EDENIEFIGRINT b0 L
TN, HEEAS 16°/sec — 40°/sec T 2. 5 £%,
(2 msec) THAUL, 16°/sec — 100°/sec D6.25F%
T35 msec TH DD, KEED 16°/sec & 100°/sec
DORT D33 12 msec & K XU, MBEIEAL %G
DOFRIH 20 ~ 30 msec 72 MO FEEIT DL 12
msec D4 i D39 X THEALFIUBIC L 5D &
BEZONT, HERENEND T EMBMS LD
21T & 0 B LI O U R o th T IR R B A
EHIEDLCEHEFZ N5,
AEBRERE T, 16 nit TAL (PRl ¢
L& E 16 nit — 4 nit WO EELT S 543,
W OIS AL T B 100°/sec & 40°/sec D [T
HoHH, o DORERSEHO#ENIIC K S RT D7
DI B BN 9~ 5 D3 fo 12 B I © i
THCERTEL,, CCTRROWEDHIC
EEDDLo

#E 1 —1 (K6) T, 16 nit, 100 msec® il
WOE AR U OMALICE R SR, WIh
O DML TS, HRIBALEFMLTHLE
S, PaLTonungiad b, RTEARKC
Hil, ZDEIBIEY T msecTHDH T EMI S MIC
oot COFERIS, 1 -2, KEBR2 — 1
BOTHRBICA SN TV %o FIHOLDOSAER
—Thbc L, kU, WBELOEDHATH I
WU RT OXEMHLENS, TOESHIE LD
Mg, PRBEELT0D T ENELDS
Nbo RMAZR S > TMbdC EICE T, H
HOBRET RT O HE I DSIERL S 1 5 T & D3t
SN Bbo AFERDRIBOED SAT & D Bkl 15 5t
THEH T msec DRI ZEBHFELLTHHDT, C

NDSEME TS ST H BB, IR T I35
WKEDEPIERTHCEZWNONTH Do KRR
Do, SO BENCE D RTOMESEH LD &
TAHLEICE, FHMLUTOARENICK > THIC
W38 DMFEAE 9 5 & & A B IC AN St %
THOMENHLEDEZZLONS.

EE 1 — 143, 00k HHEE LTk 100 ~ 80°
D RTICODNTHIEDTHDH, AEEREHD
iiu,%%<1,k%@@ﬁ@ﬁﬁ&?%%@

, BB ED RT G S D 1o T
W?@ AT D ENTFMINS Y, [HK]

LS5 D RT O R A AL D ELIDDER T —
2 (N7, %3,4) Thbo AERBHEDOL DI
PO A BT O RT SRR T 5 &0 H iR &
FREORHERIZAL D 506D H 5, WIS
B4 —=4y b (BERE) BHOxZ#Tchs LT
WA D, AEBEHEO IS ICHEEELTREL,
B 170 07 KEBEOUNEAZBRT 2546 T,
PP [ 50452 8 (7] 0 A2 50E 455 OD MBS AT AR & > D s 8 %
FIELTOWBCENEZ NS —HICHMTEE N
1< 2 DL J) o R HS2E R, Fﬁmcﬁ%b
THERING & X3, 205 D3l 2 SharicfizR
éﬂét%&iﬂﬁtﬁmmﬂﬁéﬂém&w
FCERBLAMONTOALENFEETH Do
ZDHO 1 DICHIFREE O UL D A A 1SR AL
WS AR U e i, /NG s o0 il B8 A3 XE
DOEEN A ICHEVIE T LT &0 H Bisho 8l
LMEL DR BEIC LD HVEINTVE, TOD
B O T 5 &, ARBRRCENT, TH
LTSN T 40, 60 EBEEHEE 0 RT H34E
R¥scdild, MABOEROEEEZT L1
wfmmwm&%nbné 2FY, [HHEDL 6°
BT & < OO MBI D () o0 A R 3 iceh, 601k
PUICHR R & 415 B0 0 A ol S, 0N
R DA XN T & s, 40, 60 & [HHER
WE WL RT BSIEET 2D TRV NEZL OGN
Bo LL, TMILTWALHTIE 40 — 100 &
RT MW 2 AR L TR0, [H LD <
D4°, 6°D RT IR L T JIIRAHEIR S
NAHWALAED S UHH > TS Eid, [
A U055 b EARRALIC AL 5 T &3]
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BREUTH D, THOLTHTH, FHIDENE
AiCh, [\ CHEOL & G s Lo s h
LICHhbOoT, FAILTHAIEAICIE RT 3
HEELLRNENS CEE, FRIN B EBALICHE
Al D WV DB 15 TR DM S s D B T
4°, 6° DREMiE IO T b TH A L h
b0 it -C, MM ITER S5 A RO HRITHE
W EMBRSICX D a Yy bo—v i, Backm -
DRI TR ED DTN T &5 AL
REREL TS, COFERI, b5 LHE—
Ty F D BRLEA M ST, EEAL D ME A
WE SHDHEABE IR T B E0 S Engel ')
DIEREFULLBRTH L EEZI SN, L
U, 102D #EBR#EDNFEMEE LT3l L Tt s
D, B L COBHEEREDS6 XT, 4403 TFmL
TOEWEGA ERERIC 40, 6° LEE L THE DA
FEMK &, O AN, A R & i
DRI N HALD DT ICE DT D0 E N
D WERE DR ER Y DE NI LB EDE b,
ARG TR BB DL (K& X, M)
DEE LT B DT, RERHEE DI 725 1 [ A
D THHEMETHCEBTERND, TO
SIS BRESHAZEZ B ik DS ricd 3
CTEMTELD FICIHAHBOUIETHEMETITH o

2 EER2—-1, 220K

KE2 -1, 2 20FROFNC, FEH DM
DFEDHEA T HMENH L EHEZ Lo —iIC
[ 8 &0d, IRBREEY DR BL L Aok aE (R i3
[ BB ISIEAET B) THILNEICH TR % 4k 15 &
5 EVSRAEHENAETH L0 L,
i3, SRR THLPEELTU > EH B EN
D E DT ER ST SIS I NBIRAETH b,
B> THEMABLT LS EHETHRE Licbo i
S, BEADELOBEHEEGLEDTH b, K
B2—-1, 2-2CrhoEROARSLEE LT,
FREOYNEAZEZE L LS C i, [
BAETELR Y —EICSELRET 7 KBEOYN
HoBRAZWGZSEEE0D ERAE S 8T
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