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Analysis of Safety Ensuring Methods for Operators in Hazardous Areas and
Development of Padlockable Safety Switches

Takafumi Hidaka ' Takeo Yasui | Norifumi Obata ' Masashi Fujimoto !
Atsushi matsumoto ' Takao Fukui = Toshihiro Fujita !

Abstract - Operators and machines interact directly in Human Machine Interface (HMI) environments, and these
environments must be provided with measures to prevent unintended start-up of machine operation in any
circumstances. Every type of risks must be provided with safety measures, such as installing switch guards to
prevent operators from making accidental contacts or operational errors, and using locks to prevent uninformed
operators from starting machines while other operators are at work near the hazards. In this paper, we report on a
new safety switch which does not allow hazardous start-up of machines while the guard is open, and its new safety
functions developed to solve the issues inherent in guarded hazard zones.
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Fig.1 Switches to Prevent Operation Mistakes
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Table 1 Safety Requirements of Lockout by Safety Standards

(b) AL v FITED

(a) PRt EE)H Behfe 1Lk B

M2 AL v FICEDERARAT vy Pary ba—
Fig.2 Hostage Control using Key Switch

(a) XA v F

b) B—TF 4TS

M3 @ ALy F =TT 4TF7
Fig.3 Key Switch and Safety Plug

B4

SR R A

OSHA — ji% i 2 K %E | 1910.147(b)
(29CFR part 1910)

(fEMi7e = F X —JHD
B (v T N RT

MO FRNEIZHE > T, = RXAX—NifEEICr v 7 70 MEEZRD 1), =3 VX— it E -
SN AEEIL, vy 7 T U MEESIY RIS E TRIETE2WZ L 2RI 5,

oy, BELITEAADES AL TONTN, E Vo HEEIEOFEAEZHAWVWTWAEET, —
77 R) FNX —HEEE A L RRMEIR D, BROEES~OTH LAV 3L X —OFMA RS <,

ANSI(Z244.1-2003)
B B ORI B D R IE M

20 vy 2T YN/ BTT TR

(X X—FHor v WH ZEARERTWND,
TN/ BT MK | 213 vy s Ty NEE
22 TE)

TRAX—REEEEICH DML LT FETLoCa vy /2 T ERSMTH 2205, Thbuay
LS 7/ H 7%, DS LI FIE TR A S 22 0 i = )L X — IR s E 2 i L Tl b en &

T RVX—[R@HE (isolation) #EZ HHKBICEDDH T LITE V| BESOEEDH L WITT R EXA~D
T )L X —ftfh (energizing) Z BHIE 2D F¥E, 72 & 2 1EBERT(lock),

JIS B9700-2:2004 5.5 fHnfR#E TR

&, BEFDTZ 0 D — it
BRIl — 55 2 350 Bt Al

MR 0 72 e — JAK | 5.5.4 HEWF R OV 3L % — ORI BT 5 758

(R4 OVMEFRIC B Uy BRITIR DI C £ > C . B Bk 00T J OV & 17 o kL % —
B W S B IO T B 0l L 2 U B 720,

b) TACOMMEI S N ORI RiET S 2 L,

JIS B9960-1:1999
(WM BT D 2 Ve — Bk | 5.3 BRIRWT K AL 25
HOBKIER—H 15— | 53.3 ZRFIHE

5. AT RIS e K OV ITIES I IE O B s T B s

e LR HIR)

EIRBIE R LT Y 5.3.2 OFHID 3 FEEE (BAPAZR NS AR, BRPAREES & ML & o CTiE 5 TSR
T EIFEEEESR) OWTTH DA, ROBRFEHEEZ T TR L iude S,

< AT (W) fE TRy 7 TEXLTE BIXIEMAEEICL D) iz 0D,
S6ZIEINTVDEA, REEICLDEAKLD, UTRER AR 5 #

54 KNS5 THESNTOWAEER T, ZBIESNTWAHRA, REBEICEABALD UTiEHK A
KT DD IO A T LB UTBIRREIC v v 75 TB (B 21X EE) 23T 5 b DIiL,
I EEE L huEZe 570,




22 BREBRICEELES TEELHLMEESRIC
& HEEALE
FEIZEET T X O REIREOHIBRIL, fERR I BEE
THEEEUNOE 3 FORBEEICERLIHTRTHY,
fERR IR OEEE 4 EHERET 2 b O TIE RV, f#ilx
i, WS BEENAA v FIZAL v F U — FRfFDNTn &
Db, fER RN OEESR OFEICR S T,
%3 HC LD EBOFEER L ORIEREELFIRTL L
IXTERY, o T, FRTEENA A » T OBAELLE N S
FZ 720K 2 fERIKIRCIEE 21T 2 HA1E. falXIg
WCHETT D EEE AT L DEERG 21T 5 LERD D,
B 2 XA A T T A BRI OREEE L, 2D
AN TRERREKIRICR BIATR T2 R L TR0, §%
Ay FIZZELVIAERWIRY EBIZE 2200, &
2(b) DX D ITHEFF - TV D EEFIXERFIEN TH %L
EIMEETE D, ZOTERAATyYVartr— b
IEEAL, X 3 (a) DEER A~ FLSTIEIK 3 (b) 1IR3 & —
74 777 TCHURAEND,
=

®
P

e
e
3 e

X5 /) Kua w7 xfhts
HLARZ AL vF

K4 SRy 7%l
HEEEAL T

Fig.4 Padlockable Emergency (B A A > F)
Stop Switch Fig.5 Padlockable Pushbutton
(Start Switch)

AR

(a) EY)AA >~ FOHE (b) AL v FOLHE

B 6 /S Rry 7 3N —I2 X 2D RIEER Y £ 1)
Fig.6 Padlock Installed on a Padlock Cover

3. MRETEBZEMLTEIRERM VT

BRAM D RBUGIZAE, EEAEDOVEEE DRI
PR L2 6 WAL < 225, Ll &i
RS CIEEROANEE THIT 20088 Lnod, @HA
B DAL v FRv—TT 4 T T T LN TN D
ZEIRIFEAERY, o T, MRV E FfalRX
WNTIEE LR TE e bVWEEREORE2IL, #HD
WM T TR FEOEEE OWEEICHEDL UL 59,
F—DOEEE ORERFIC L) R/ ERAEOBRIEN
‘Band,

D XD BB NB O DGR IR T L7
L7 BRIV T, Lk TidfakXikicgar
HIEEE AN R X — BRI A 2 FaE OSK
gy ) BENT. THILZ2WEEORTNS B ORAe
EWRTH IRy 7T U N EMENSFIETHREE RIFT
W5, ERLZEfkE—2x L L7z JIS B9700-2 < JIS
B9960-1 Thbry 77U MIBEKRT IERRHY, Zih
B ORI DB &3 1 RIS

AKoway 7T o ML, BROT L—AR0MZEE DN
NT T8 B R EESERTT DRI T H D TH DA,
TEHMEIE ORI b vy 7 T U OB Z NI E
BREn w5,

B 4 IZVEEHRE Lo S Ra v 7 3bRIERE LA A v T
TH o, BRARHCHRME LS 2 a2 s EERE 2
=AU E T 2 —ATHDLIEFEILAL v FIXY R
OARIST O CITAH IR T e 4 o2, FEFiE
LA v FIIMEEEZEOBEEIC L > TREERI LT 5720
OIFBEDOFETH Y, W BRI THERETIZHEE
BB LM B R B D HER DD, Thbh, EHEE
LK IEC60947-5-1;F B E K ICESE | RN 25
I EERE R Z 5 S BE L CREFICIRE 2 W42 e
BRSENVERERE) & 1SO13850;4.4.4 IHIZH D&, RE VU %
A UIATBRICHEAERS A 1 > 7 3Tz L [AIREIC NC #2808
BEEL., VB> N2 ECREESND =77 181>
I ICL o T, BEeLEERERFEELFERL T
BB

NRay 7 sfindEEELE AL v FiL, B X 9K
ZUNPHLAENT v 7 SNTIRRE TR REEZ HNTTY
ty NEBIETSZEIZLY, FI3FICLDIEEEMHEE
2Bl T& B,

ZDOMOBAEAA » FITHASEZ T T OB %
BHiEd 2053k E LTiE, K SITRTEI RN Re v 7%t
IGFEFEIEA A »F LA U< MASE CEBEREIA A v T
DRF A TEET 2 H1ER, K’ 6(a)D L 5 ITHEB) R A
v IR 6(b)D L INICHKRARAT vy ar hr—E LTO
WAL v FIZR R v 7 A= 2F TR REZEIT 5
FERS D, ZOHFETE—7T 47 F b ARETH
6[16_17]0



<fREtDFA> <FLORA>
ReMT fEIR KIS AR AR (S
FRELRIRR R R7A1o2—OyI%EIc&Y
REEHR
. _ACH
Operator Operator ,.’_
7 2

RP A A—Oy kB Q
X 7 ZeBh# TR O FEAF ]

Fig.7 Basic Principles for Safeguarding Measures
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