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5. System Applications

by Shigeo UMEZAKI*, Hiroyasu IKEDA*, Yoshiyuki EGAWA*,
Shoken SiMIzU*, Kiyoshi FUKAYA*, Soichi KUMEKAWA*,
Noboru SUGIMOTO*, Yasuyuki TABATA** and Hajime TOMITA**

Abstract: A logic-based safety system to faciliate the safety of the worker in a human-machine
system is applied to several conventional working systems which have been, to some extent,
problematical for safety. The safety system contains a fail-safe interlocking on the basis of a
safety confirmation sensor which issues a work output permission to the machine, which predicts
and confirms safety, and which samples safety confirmation. The summary of the effectiveness
“of safety construction is as follows:

1) Trouble-Shooting in Load Transferring Operation

The trouble-shooting manipulator has the function of mechanical adaptation so that it can
correct configuration of loads without breaking them. The operator can control the manipulator
manually and safely by means of the monitoring system.

2) Wire-Sling Operation

The safe system for wire-slinging, i.e. an automatic-balancer is developed. The automatic-
balancer is a system which can correct the unbalance of loads caused by worker’s erroneous
wire-sling.

3) Safe Operation of Self-Maneuvering Transportation

Self-maneuvering transportation is a transportational means in part of the industrial field. A
worker rides on the carriage and operate it for himself. The safety operation system is clarified
from the view point of safety confirmation type.

4) Indicator Lamps on the Operation Panel

Light Emitted Diode (LED) have been widely used. The luminance of LED on control panels
is very low compared with that of incandescent lamp. In order to increase luminance of LED,
many experiments were carried out. With the result of that, the high luminance LED with
competitive brightness to incandescent lamp is developed.

5) Double CPU Controller

A double CPU system is constructed to supervise the mulfunction of the CPU. If either of
the WDT (watch dog timer) detects the failure of a CPU, the CPU is reset and stops execution.

6) Signal Diagonosis for Noise Rejection

A signal diagnosis device on a trial basis has a function for distinguishing between a distortion-
less input signal and a distorted one due to an electro-magnetic interference ‘EMI’. The device
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is confirmed by experiment to fulfil the above function and to prevent a runaway of electronic

apparatuses.

7) Three Dimensional Human-Detection System

The three-dimensional human detector that has multi-infrared-sensors of pyroelectric type

can detect a human approaching the robot’s movable area. The detector has a self-diagnostic

circuit for confirming the normal operation of sensors.

8) Safe Operation of Automatic Guided Vehicles

The safety aspects of the design of automatic guided vehicles (AGV) is considered, and the
safe operation system of AGV from the view point of safety confirmation type is developed and

evaluated.

Key Words: Safety, Safety Operation, Safety Control, Transportation, Self-Diagonosis, Human-

Detection, Automatic Guided Vehicles
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Photo 5.1-1 Trouble-shooting manipulator.
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Fig. 5.1-1 Structure of trouble-shooting manipulator.
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Fig. 5.1-2 System construction.
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Photo 5.1-2 Situation of model operation.
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Fig. 5.2-1 Change of wire-loading.
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Photo 5.3-1 Self—maneuvérin transportation.
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Fig. 5.3-3 Safety operation system of self-maneuvering transportation.
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Table 5.3-1 Constructive elements of safety operation system.
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Fig. 5.3-5 Emergency stop by fail-safe mechanism.
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Table 5.4-1 Comparison of light sources.
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Fig. 5.4-1 Light sources and caps.
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Fig. 5.4-2 Comparison of incandescent lamp and light
emitted diode (LED).
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Fig. 5.4-3 Comparison of incandescent lamp and light
emitted diode (High luminance).
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Fig. 5.5-1 Block-diagram of double CPU system.
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Photo 5.5-1 Double CPU system.
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Table 5.5-1 Voltage of noise which is transmitted -from power source to CPU.
JA4XY3ab=F2&>TCPU ICIZH LA/ A LR

#% CPU E£RATH / 4 XEE
ARV Iav—% #l#EA CPU & EHEA CPU
DN EE Ve NMI RESET Vee NMI RESET
300V 0.8V 1.2V 0.9 ~ 1.0 0.3V 0.7V 0.6 ~ 0.7
400V 1.3~ 1.4 L7V 1.2 ~ 13 0.6V 1.1~12 | 1.1~12
450V 1.6V 20~21 | 1.5~17 0.8V 13~14 | 1.3~ 14
500V = 23~25 | 1.7~ 138 — 1.5~16 | 1.4~ 16

FHD ) 4 XEER, FNENDEBHRO LT T ATHRS 12/ A XGDEBET,

ZNEENEBESVIIEZ L\,

Table 5.5-2 Detection rate of mulfunction.
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DHHEE A B C A B C A B C
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300V 100% 0% 0%| 100% 0% 0%| 100% 0% 0%
400V 100% 0% 0%| 100% 0% 0%| 100% 0% 0%
450V 100% 0% 0% 43% 71% 14% — — —
500V 17% 50% 33% — — — — —_ —
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Fig. 5.6-1 Power spectrum density.
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Fig. 5.6-2 Construction of self-diagnosis for reporting
malfunctions.
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Photo 5.6-1 Self-diagnosis for reporting malfunctions.
/1 AEHERE

NETH 5,
3) WA

i, BErOx&RE, B5I3 1 2OH R VR
(RIEV, SVAET) 21Ey MCHRIEZbD,
AR oFEGRHLZETVWEE L, BORED
RIS EIC L > TRRITT A FETH S, Thbb,
ROMEE

A= foT V(L) ot o (5.6-4)
o(t) : EREIC AT ENIAEEDBDRIE -

WCERL, 20D, AAVTHLIZ/ A XThHbBL
HAT 2WETH D,

FR L7/ 4 X2 FEICOWT, BIFICET 51
BZET 2 e, A7 b7 axy Uik, MHAEMEBE
3, BB TCREFHZET S I AL
2, B BRBREICHNTHEEDETIIENTY S,
B7E, MESBOHESICERING TV INMESIT
W+ MHz L EEKTH), 4% L VEELT S
EHRTHREINBZIELHMT 5L, BENRTIESH
2L DDER TR EEEFERANTH S &
M ND Z Eh s, AR TIIERELERATSS
L7z,

56.3 MEEECLIZHMBEBOEA

Fig. 5.6-2 (3, / 4 XU EBEORARER T, RiIg
DUV Z RS BIRIE LV ~OV IR, (ERES 2
KRt 9 ARSI, 5l 2 T 2 g,
BRABEEET L/ A XEEH LERESNALE
W35 — Ma, BIWERESTNDZ oy 7 Rk
BICRIEAL CRWrEELEES R B 2D 70y 7
F#A PLL E#& & Y B> Tw 3,



Input —— ¢
Phase- locked 1oop

2k
V set circuit

h set circuit

Al set circuit

TL

3

TH Comparator

1- 1
5k @ 1f9V -';F lntegrator
—© 0 u DINS
51 3 13 3 i{#ﬂk

1K py i1 I B il 116 . I_[1oop

' h\B1_| G

i ®fo 25

- LM 7 6 Pl
361 —
¥ \s2__8| m oop
Pulse amplifier sl LBZ...._.?_ 10
9V
Signal amplitude comparator 4‘L ’L
75453 Lj -15
50 1 5
8 /v S
Output 3 ; N 4 3
a2 Lep (L e 4LED
I Aim| G
5 1 : E_T 'TLR102

Line buffer _———

— ®

[ S

15K K 1588 1K
M6V

-9V

> ~15V

Power supply

Gain controller

'4@LM361

LO
o1

LM361

TC7aHC1P

i:

Fig. 5.6-3 The circuit diagram of the diagnosis device on a trial basis.
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Fig. 5.6-4 A distortionless input signal and its integrated
wave form.
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Fig. 5.6-6 A distorted input and its integrated wave form
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ERFTAFBREEBEOEFER

D H LIRIE LR (@) T, IC-TL064 THRAESE
LN, /4 XEHEINREA
I213@ o LED 7°54T L, [RFiC IC-7T4HC74 (@)
nr— PR LG, F72, RIGHEREK 2 B8
LERIE, (@) oZ#HET R, C) 2 HWIHES
[ TR 2T\, ® TREIELBESMEILE L~
NWEBSLDHBE@D~@DA LV —F TiFH, &
B, AREEEBIZ /70y 27H 5 MHz ETOTV I
B0 TiEL bDTH b,

5.6.4 EMEEBEOEERME

R L2 EEBEDERHESOMET 2175 72
o, FREEBEOERMERRE T, 2TEEE
B (7oy7BEH 122 MHz) 2 AHLAEAD
BfETH 57%, Fig. 5.6-4 IZRT & 95 L AN, #&
S B L, BRI D IEEICEEL, JoRE
ML CEHEL2, chicxt L, Fig. 56-5~7Dk
IS/ AXDPERLERAESHIRIEEBEBICANZ
nicgA, SEEBERTRT/ A XE2HL, E54E
CRILEM I NS, LT, TXRTHOEEN ./, 4 X
BRI OWTHRE L2IRTIE W, 2 /4 XE%
D) A RBWHEERE L S LS hY, /4 RBINCA
7o LA TERE NI,

5.7 E=ERFTAFRHEE

57.1 EL®Ic
EERu KRy M3, EEHEBCBUIEEEOR
F, BHLECEBRL TS, Zo—FTaXy b

DFBREBRIAEEE VA RCBALZ L2 L BHT

RRBEHKELRELT WS, 2T, BRDOHE
KEFBIEMEE LT, vily MUTZERNZERY &
BOBBIEEER 2 ERL, CJBALEEES
BEL, oy PEELEIRLVRTLABRERL,
Chi, FEEEL B BEMERAED 2 YN —
LanhWESZETL, & 5wz niMilomEsk
%A= L TR ERREZRMTEIDTH S,

-89 —

Photo 5.7-1 Three dimensional human detector.
=ERTAFREER

DIF, 2DV AT LDOMES R~ 3,

572 ZERTAKIBHEBOBR

AR SERET 2 R7MGE, B2 36°C T35 &
9.36 pum ZE—7FERETIHRMRTH 5, 40T
CHBRRBBCEHBRELBN LY THIEEL Y
T EZREARREER L L TR,

BELUTIIT ~ 14 pm FEROFIMED A58 X
BEIRETA4NY, PIT 53 v 2 0EERT, &
ERIEH FET (ERMRE LTV R%) 2 oK
INd, 72, AMEPLBEINIFMEZRLY
13 0.05 W/em? & #§557% 728, ®¥L L X TENE
BRL, ST U7 ) EEBIET 2, #7T
TIEABOBEFEEICALEI NS FRXRT74NF %
BRLTBY), ARLEETEEHRET S LR ABOE
BEICARE L W EERHE R R 2R T B, i B,
EERFRAGRE EERIEE (BR) toBEX%
WA THARATE2I0TH L, ik 2 @imt
EUBEHIICERLTHAWAZ LICLY, BOPLE
BEEFCIREIDBZEIIRE L T 5,

RN EEIL, COBBRVYE2HHVR
ToH (EEHoKy M) OEEIC 26 FEMEKICED
HiF, vRy bOHEEEZEE LT, Ry bok
L7544 1.5 ~ 4.0 m OFEE (300°) 124k f1 4
HAERELL, CoOMmMESE, XFEIFITLY
EEHANC I FENENG, ZDlHuRy boFLA



—-90 —

ANEPET B EEERF DA AN T ASE
Mgy Licnl), erroRERE ERT 5.
57.3 HTUZWRHRROBR

BEL LV ABOEEE W BRKEZRBT

BLDTH DL, ANEDVENEZDATERY b A*
EFHTEBA > F 0y 7 ICNET 33T EER
DLEE X e B4, v O TRk BRI T &
Wl bBFNGEHD, FITEBL VOB
WhET — F2FENIL A, BERTOWETIIR
Wae AE L COMaEHIRRERYT, FET OIET
3EEERNA TAEBESF e rERERICHERET
5 EHDERINS, £2T, HSA TADEHEV
VS (R BAESHPEEL TW KN A,
BEEL U YOERIELHER TR BEIEZHER L2,

Fig. 5.7-1 1A 2 EnETch ), EEB LW
ZREDRNZE—F EPMBIC L VERINEF 3y

RITTwd, EREHEFEORLLZMBEL A2
Zrickh, BF (B LTEIrREETHH-TDH
AFTZ AN X EITE L TRFERHESHELN S,
Thbb, Fay 3EEL FICEMEEZETS 2
DDEPANZEZTWBEI LT, FOF ay
Y7 RRBEBIIRAES RER TEHINS,

U ORBERT IR EERRTICHT LN, E
il (EEMZRES) B4 rFoarxr—2
LD vVREI NG, —HFRERS FREFUES)
&, FavEr70 1 FERECHIBOIEE % bk LT
VAWVIREIN S, Thbb, 1RWROKELRIL
EELZLIEONES2HEAL, ABZRILTLR
NEERLTY, RETRRBEEEAER L L LT
b OFF R hTrEcEERITI LTk b,
CHOMNETO—MITECOHEFRELZRO AT )
ANZINEE (v b) INT, 1 FAHECRBES
RERICEN )Ly PE3NSE, LW T, THXE
VHIESIEIABICE 2HBMEAN LW, £E
RFOEERFTEERENT 2. EBROBREE NI
AND 7— M (B5R) DEEIRE LTRET 5,

B, REBTELNE ABDOBE =X VX3
FhlOEICHEEOMBEL2EYT 5, EB, ZHEEE
36°C DA (EEM 45 cm?) 2L H 25
4 m B L 22 TEAEI L 22 TUE, E|iIRAT35.5°C T
B LHEEEDORNIEATREL k-T2, THEORIET
TIIRENERE I P2 VH B EE 2 b, FOFHbICIZ
M 28T 5,

Lizhi->T, AEEBRZEEWEIBREEBEN/ Ny 7

PER R AR HY RIIS-SRR-90

T o7 HRETHY, 20 L TABORLRIIC L 2
ORy FOBEZET, »2WEFEBRREENLRL Y
R T LDEREREAL - BBEBLER I NS,

58 SMAWEENRLSLRXFLMDERS)

58.1 F LI

A2 —FHIIIC L > CEEIN 2 E|AREE
(AGV) Y AT ABTHNOMIS 4 »RAEEICH
TAEMIMRERREOWHARB L LTARICERL
T&TW3, ‘

PERD BERERY EBR TH 72D I LT, AGV
BHEBETT AP LFH L WRLDOMELZELT
ET 5, HEIICHRE - £4T - F1L 2175 AGV 28
AT HF DR —EEEKE EICFEET AIEEZ Rt
BHELEELERTLIZLICL 2B KREZMET
Hb,

iﬁ¢@AGVﬁA¢%t%%?é:kmihi
THEREEZ LT 5728, k15 2B DREF
BPEEICHWLNTETWS, 2001203, AR
B LA E2RABLT, Z20E5ICL) AGV 242
132 2 HMRNMHES 2 MARAATTRELNNVER
THY, o 1213 v —FHRORKE TGRS
ETABH AR 25 2 v OB ICEST FEmo
ARUHERD A ZRB LT, 20ESICTEY AGV %
EEETE SR, BEIRRNTEIERTH S,

RN N6 DREFRIL, ARz RELBEMRD
i, FEEMROFETRELT, Z0EFICL-
TAGV 20 H0 3 RAERE ik 72 I HERET)
&R BEFERTHY, i, “BRIREE nks
FREWI LD TESR, LIAT, TOREFE
DEF/AITIE, Ti—, MEBFEELY, E5RIcH
B8 ETLHE, LI AGV 2REREBICT S
CEDNTERL BN, “AHORE” 2HETRE
BREFBRPCNE ) hERBloEELEZ T LI,
RLUTHINDINEDDOTII W, BELIIHGE, T
LW&EENEZFE LT “BeElR%e” 2B L
TWwd, UL, L XFald, 2Rb8bEL
D, BIETAABIICI X2 H-> T LREMICEH I
572012, BRI AT LHBVIIREEHDIE L~
EIELWEE (FH) 2mT230TH 2,

rERicR R fERBRE B DELEFEROFID L 9 12,
HERHELT, INFTELWEBRDLNTELEHD
Zeizid, BESTRBWAARIDL v, Z1LEA
MDREFRRFZELHLTEE0IEZHOBMW



BERIG DB

|eruwne

B ATUR 2 AT AR 7 1
< :

AGVHIBR L s 3\
C .

<ammmm P,

ANDY—t\ !
8 170 % o 247

x|

< BREEXBLE P, )G
Fig. 5.8-1 Interlock configration for safety operations dur-

ing AGV traveling.
EFBEDOREEENS o0y IH8E

DRELRBIZINTEL7HTH b,

22T, AEHTE, BEFRL L TORBBIERE
THWEBABWTH AGV »ELADIKIEIZE 5
12D “REFEREY DREEFROFER © LAEKITR
L, POBELIPBRL72—NVE—78 4 TDK
HSIRBEFRL T R2FEAT LI LICEST, Z2%K
WTH DI LRI NIHAICDA AGV HELT
FTREIENTELRELEITVATLADOREZIT )
5.8.2 REMFEDERME

MReERT AERICBII A LEEEERFTT 55
&, MPRETH B ERIEICT 5 12DDREIEED
S&fbr, FNEERTERHNDY AT LDMHEE EDR
BOTH D 6 DERF L ENDE I ENVETH b,

AGV IcBId afEtkiE L LT3, i &7 -F
1k 24795 BT EEGERERDO BEIBREZEDT, T
LI b b TXRTOEENEEINEY, TITIEE
B ICBIT 2RO VWTRAT A L ET 5,

ETBERICBT2REEXENVERITOVWTIE
“AGV (B8P b &) »ETT R—IKE LIcHF
ETHIABEEMLLENI L THEEEZDLE, K
DHERLEBEFH T o5,

(a) EATH A fEBBRANIC AR DHFAE L7\

(b) AGV »FEik bich 5 (AR L T W)

(c) BN EFER TH D

(d) T BEBREESAROEHE L\

(fEELTWw3)

Fhbb, UED4ODFGE2ITH TSI EICL-
<, AGV 0 “EiTEEHRORL” MR EEERD
PHDREE WD BRPHINE “AHINEE W
) HTEBI LAY, bL, SRH6ND1DOTHHE
AR NA VAR, b 1ODRELKETHS
“arseibdzd (GEALEIL)” KT AR ICERSE
BT b,

Tz rid, UED 4 >DREEEDKEIITH

_91_
E=: e
T CeRE ®
bR
® /
(BT T\
(] [v] ® @ —>
RS (LILBSE)

Fig. 5.8-2 Traveling pattern of AGV.
AGY DEF/INI—>

(FEZR) SNIEAD A AGV DEITIEIED EITHH
WEND L) BREFEROIEELEBIRERIND
LZETHY, Pir ‘R PERT2EDHREEEK

P =1:%%
(AT F D fER BRI AT 70 n)
P,=0:%&T%kWw
(EFTFHFRDOBRBEHNICABE W &
PRERTE W)
P=1:%%
(AGV »#HEEE Fickh )
Py, =1:&&TkWw .
(AGV. 7#FHEBE EICH 5T VR TER
Vi) .
Py=1.%%
(B OFENFIEETH B)
P3=0:%&TXWw
(FBEBYDFLEFIEETH S LHTHERTE
Ze0)
Py=1.%%
(EFTPICEFBREBEIAEMEIL W)
Py=0:%2T%W
(EfTHPICEBBREEVGTAEEH LW
EHVTERTE W)

L, WEEXDEST (RITERNET) 2RTH
A E

W =1:%4T

W =0:Ef7¥3
b

(PLAPyAP3APY) ZW covvvennnnns (5.8-1)

ThITUT % 6%\,



-92 —

(6.8-1) Rl3, “eTHIRHEENIEFTEINL LI
RO 7wy, (EENETENBFICEIVNTRETRIT
NEL LW LEHRELTEY, Fig. 5.8-1 &4
MERWDREEENL vy vy 7KK L LTEET
BT LHBTED, 127°L, AND¥—}+ Gi3 7 =—
Ne—=7%3NThHhsrET 3,

583 RELAFLOBELNEM

—fikiz, AGV D478 —> & LT Fig. 5.8-2 i
RYHFRPBRAINTWS, T4bb, EEEFhiC
IR IC L), AR ET R fGEES A
KHETLIE2ORIBLT, BREETHEE X TR
EIET, QEEETL, (NEPERERAICRE
LB E@EFEAMTMEBLOETT S), Xicid
R ANCAEE LT v 2 AR 2RI L -
TOREB LT, EFEFELZ2IT@QELICELEE RS
ZEick b,

COETNY — I B VT, EEETRE, &
FRIAR R 2 ML A AA TSR NV SRR L THEE
Ik LR IC B2/ N XD EBIR b -2 A TIE %
BLEDTELBRETH S LVUENFHETH D,
Thbb, NUSOEENIR bu—-2%Lgk L, BE
FITHEES1DOBD AGV D54 E1E T ToHEIBEEE
#Lgt$ 5L, REETHEED,

Lg= Lp

BWET 25 ChFIE R b %, F dkiEiRR
HEPABOBEZMBT 2 I LITL > TEEET
BES,» GIEEETEES; NBHEI T L EPLE
2% 5,

fEkP 5 AGV IZEHA I LT 2 IR R
LT, REREBERE V¥ & REREHLE T
WHED, INLIFWTRL AGV OEFTHFmO ik
FEHIC A EE L2 L 2L, ZOMIMERIC
o TAGV 2HE L TEBEETICTE2HRD DT
Hd, Lo T, EPHHRZ EICX VRIATE
w2 ke, BROEEETOF AR LEHEY
RT3 W) fBRAREE & 5,

B 4 DDREDEMSED I BT “(2) EITHEAD
ERBEHEMNIC ARG GFEEL NI L 2@RT 2720
DY RTLADWEE EOFBEFER 5L, AGV DT
FEZABR W W L 2 - fEEL, 20%se
B HLEDAEFEBRES, CEITT A LHTE,
ZNLSNDHE (NEOFESLEIRDRE) 1212, K&
EITEES1 LGBV AT LOBEPLELL S,

REER 2T FERIMAME  RIIS-SRR-90

BEEEYY 2

aAvbhbo—3 Bl

e NAVZA .V —

Fig. 5.8-3 Interlock configration for safety confirmation
type travel control.

LLRBBOETHHEHSA IR v 7

ZZTAGV DEITERICHET ILLL X T LD
BELOFB2ERTIINDELT, EEHELIHR
L7277 z—nNte—7L L 2Kt RNBF ik > (3.2
EZM) 2R s LTERAT L L2 RE
T530TH 5,

584 REWABOETIRATAL

DT z—=Nt—75 4 TRERNEBEFKR L 23k
ERXREEEL LTERAL, fEkrsfibhitwn
27—t —75 4 7OEMRIREZEHAAL
ERENU S PERRREEEL LTEATAIE
2k 5T, Fig. 5.8-2 IR LT/ ¥ — 2 RAHE
REDEATERL X TLELTERTE S, 2103,
Z7xz—Nt—7% AND 5= FG1BLUVG 2182 5
Z &2 & ) Fig. 5.8-3 IZ/RTETEEHIEDOA » 5
Dy 7HEEICL->TERINSEZLICK B,

7% bbb, Fig. 5.83 2B\ TIHEMAMEEE L
TD7 2 —Nt—78BEKL S OW N % Z, HibR
MEBELTO 72— Nt—T7RENNV RO ZV,
AND 7 — FG1DOW A % f1, LDEE RN 2 K,AND
=GN % fo, EEEIES 2 bu—-F0Mh
#BY LT, ZNZFIhD 2MENGHEEREZ RN LI I
T 5,

Z=1.%%

( AGV DA 4 o fbefa Iz ARIp9 v %

) '
Z=0:&E&Thwn

( AGV 0 ET H o fafRBEERIC AR Wi

WZ EHFERTE W)

V=1:%%

(RN NEDHEER L Thwin)

V=0:&&T%kW

(RSN AB»HEMmL T ZnZ &



FESEBG DB

FERTE W)

fi=1: FBEERMEENEFT (K = 0)

fi=0: EHAETEEL2ETET (K = 1)

fo =1 KEEITEIEDEST

f2 =0 EE#ETEE 2 EZITETReELE

B =1:Eixig4

B =0 Bk

CZT, = T L= T REET
BN, ZV,ABIUVAIEBR-T “1” 2HAHT2

ZER%wv, LT,
FIS (BAZ) covreeoenenaiiiaiii, (5.8-2)
fo< (BAKAV)=(BAFfLAV) ----. (5.8-3)
PRILY B

(5.8-2) RPLHDB LIS, fL =1 CEEEFE
BRYPEITEINEDIE, ERES(B=1) 75", AGV
DEATF D FERBEBNIC AR L W(Z = 1) %
BDATH B, 72, AGV OH#LTH RO fERREESN
ARG W EPFERTELWRERL, Z=0¢%
0, fi=02%%3, SORBITBNT (5.83) Kb
LA ESIT, fo=1TRERTEREIETESN
2013, BERIGS(B=1)»5Y, POEEETNE
THHFTEINL V(L =0) BATH-T, BL/3v
PN L T W (V = 1) BADATH 5,
F IR/ NI AN ERL T nw & HER
TELBWREICE, V=0,8%2Y, fo=0,%3NDT
TEFIE~EBRT LI LTk b,

ZNDEHIITLT, AGV D#ETH MO fERERNIC
AN L w2 L AFER I N BANA AGV
EEETRECTETTEILATREEL D, ABPTE
PREEFAICA -2 Y, R oy hokpsE L2354
IIFEEICEREETEEANBITL, BE&/50o%NTA
R L Thhnw I LRI N EADAER
EATEERREE T D), B/ NEAHEM L7
D, BRI L 2 BAIIE, BEESFSS

— 93 -

SEEFIEREABITT 2 ETERRHEIEZERI NS,
(‘P24 11 A 30 H=Z®)

2 E X’

1) 24, #HEfh ]l & FHRNWLENHDP =2
V—F DRARICOWT, E6HBAD KRy
MRS, pp.58T-588 (B563)

2) A, WHM]EFHTALER>= Y2l —
S OB, ETRIEARD Ry b F2EMHE
4, pp.337-340 (FL)

3) A&, WH, mB1Z 37547 2%
BEFORRY b7 7V 4 HIHOEE, $
EIAAT Ry M E2FM#EIES, pp.87-90
(E2)

4) MR, S| ERBBEHIC Ry P OREEES
2T LD, ESEAAD Ry b E22ME
{H2, pp.347-350 (*F2)

5) MpE, UK B - RE(EERBEREICBT
LREMEEVATLORKE, 20 MELT¥
YL WA, pp.185-188 (FE2)

6) R, A& AGV OEMERICK T 2 R
REHRDEH, E5EBEARD Ry bEL¥mr
BiES, pp.343-346 (B 62)

7 &N, BARM1E  EARRAECIBITIESLY
2T LR, F6EAADTRY bFE2EME
{2, pp.167-174 (AB 63)

8) SJII, Mply, FEIR EEARGAREICEA LIBEHK
PNV — B Y DOMERERET, 87 EBEA
v iRy b EEFEMTHIES, pp.125-128 (i)

9) KA, BEM VIV —F L FORREE
2HIHORE, B4EBEARD Ry PE2EMNE
154, pp.493-494 (K3 61)

10) A, BERM ABOLBEREEH A B R
DFREIERE, 8 EAAD Ry bFE2EME
{#42, pp.367-370 (‘F2)





