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Development of Interlock Switch with Lock Function for the improved Safety
in the Event of Breakage

Takeo Yasui + Norifumi Obata * Takao Fukui - Atsushi matsumoto * Toshihiro Fujita*l

Abstract - Safeguarding is a safety procedure to assure operator's safety in HMI environment, where
humans and machines interact. Installing a safeguard is the most typical example of safeguarding. A
safeguard has doors from which operators enter inside the safeguard for works such as maintenance.
The door is equipped with an interlock switch that allows the startup of the hazard source (machine)
only when the door is closed, and prevents startup when the door is open. In this paper, we report on
the foreseeable failures of interlock switch and the concept of assuring safety against the failures, and
the development of interlock switch that assures safety in the event of its failures.
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Fig.1 Safeguarding Measures
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Fig.3 Countermeasure against the hazard to move by inertia

BASERNA Y IFEREAL v TFEEHTHZ &0
MIETH D,

BARINZIEK 3 0 L 9o, 1EEEMERIR E TORERE
ERENT AN, fERIEAME LT 5 £ TOBEBERE
MEVENGEEIER Yy I HLEAAL v T ERET HME
N5,

22 AYHFRRERA Y FOEE

BRAL v FIX, HHT 7 F2a2—Z I TEEAL >
FHERO A Lx Bl S5 2 & THEAZEINL, BEORM
PREDEZEZ LN+ 2, —FH, vy I NEZRAL T
OB Y VT 7 F ax—2BRITRNE T LD
FHRZ kDD, LoT, BWOFRELRITLEETIE, £
TRy VIRRTAETELEAL v FIZATILTHLD
0y 7 EERLIEE, BERTCY 7 Faz—F %51 &
#<,

HK4izr v 7 MEEAAL v T O 7 HEER LB OB
BT D EBMEFIEZ R T,

1) 7Tr7Faz—FRfEAShey” SRTORET
W0 LAOEIREE Sy E v 7 MR O o
TVWALEDOTHLRERRTE Y, 7/ Fax—H
DB R VIREE L fe s TUWND, Fh2. B AR
2y REMHLTWARWVD TR L > TEAE
[l AR SIL ON LTV 5,

2) BEBEIAEOIIT v VIR AE SRR
Ay FIZATT B L v 7 MR REIT R~
T2, vy VMBI LOUIREER B
D, DD, 1 LNEEEA[GE L 72 D,

3) T U Faxz—REBK EHLEEEEIED,
FHZTAH AL -oTr Yy RBH IS TRLN
RIS 08 OFF 1272 5,

1) ouyZRET, THEFEEENEERIT LD
ELIESE, Al ry 7 M OU 00 34T
RN DT AR EEET &, NERER S O TRE DR %
x5 LT 5,

23 AYIRNRERM Yy FOHERORLSEE
FITIR AT & B Y L2 EEARIEE S D ON/OFF 121X/ %



WAL NTEY, ZONARITE DR RLF—IT
BHET B, BRI DL TREEN S 1 v RRUA
HRIZE S TON/OFF SHELHI D, SR AL Ty RAVE
WHEEL TV D LIBT3,

REAA v FIIH A EBEFBMNEROB XL -,
B OFF OFFICAXBEMH SN TN D (NFR= R V¥ —
DE) BDEPER ON DIFICARBERSN TS (N
¥ —08m0) bolsEsns, M50k 91
BB LIS = L 3 —IT & o TR Ze R SN2 A A ON
T2EEBL XA 7 THY, BBEITF IR
BN OFF 25 L5 # A 7 ThH D=, Fx gk
=TT 4 RT L UEE A TND,

WIZ, By IR REAAL v TR %
2D B> 1B, T 2 & & £ 0
AR & 2 22 A S O B) & 12DV T
BRI D,

LANERATREIC /D &, T/ Faz—H 5k L TH
Ldw ey REMLUAL, ZRERMEER%E OFF S¥25 2
LR TED,

F3tfoa v 7 M REAL v FIINEHZ AL F =)
ZRM (B—T T 4 RT v ) I HEETH D,
BT 5 3 R o BEEFIE, 21 R OMERN O X 5
W A BRBEERBMERLGEN TN L, By R
NEERBEMEREZH LA A ba—7 BARE L, ©4
(] AR A 0D PN = R L P — 2 K V) 8288 OFF 3° 5,

F1EFULEOE 1 ~3HMRICHOVWTHAFE L PHS
NHZWEBE—RE2ELHHDOTHY, UL H 3 AR
Day I REAA v F R Eeb I L TR & 72
DEREMERE N E N R D,

HLOERES | PHYFaI—%
L BN A
T B LRSS
his Boithd 1
o 272k \ N (

WRMEHEBZDNTT 7 Fax—4%k  wwiws || g
GloigBd &, BRAA v TWEHDO I L, T v
R L<idm y 7 8 oW hass i L o
ol g TRk
CT IV Fax—ENKTH, 7/Fax—X iR ON {BifES OFF

DT D E TITLEREBAEE SR ON 226
OFF [ZE)BR DV A 17 1 S &5 Z L 3T
DN, REBRMEERNE ON DEET 7 F
2 Z— X RRIT D L BN T b BRI
1L LW DIEERIIERICE b S b,
Fox TR T 2 EATE ZOKBICL DR

‘:i-?
10 42AE

2 01 iR T HF2 I8 i

M4 vy 7oAy FOKE @) I LOmE oRIETFIE
Fig.4

Interlock switch with Lock Function structure and usual
operation procedure
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Fig.5 Energy status of safety circuit contacts
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Fig.6 Structure’s of Interlock Switch with Lock Function
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