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(FR) Lot THRBIRTEET, EMELAEBSIXREICE > TER/MEEMEAD Y A XHNKELLED
ERDHBYET,

= 51 FryoRrILtLy FREOEMEIKE

. FrorltLI b | FrorlbteLy b | FrorLELI L | FrURLELI L | FoRrLELS B
FroaelLy AR ERRE FRRE R ERE RIRE

18 E @) @) O X O

2 SeHE O O Y

3%EE O X X 2 A

4 Ssh @) O )4 )4 )4

5%EhE- - @) @) O @) O
SAT LOBMERE  EWE WL EiE L HmIE L

XiX) iLSDEKIEER 5-3 B,

5-2 JO—T42TT30F% Y e
THE (T—TLEID 2 RBERC) O 1 FLF2AMERMET D ENTEES, BMO—BEIE

D—9 D—HIMEGERICBREL ThLE#ZE Lok T 2EEICERTAIZENTEET, R/IBEEMEDY A X
T d30mmTIEA L ¢52mm (87 O—F 4 >F) F=lFX oT4mm QEHIZO—F 4 29) IZHYET, L=

BNOTREERELRECBRYET,
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5F A7 a Utk 53 FrurtLI b eTR—T1 VT TS U0FR VT ORKER

£ 52 JO0—T4 TS U0F U TBOEMEIRE
138 138 13t8 13t8 238 2 3t 2%t 23%tE 238 2%t 25%t8
I0-F 4 vH70—F4 VJ|70-F 4 VH|70-F 1 VH|70—F 4 v H|70—-F 4 VI|TA=TF 4 VH|70=TF 1 VH|70=F 1 Y H|70-F 4 V70T 4 VF|70—TF 1 VY|
TI0RVG | TI05 00 | TI0%0T | TI0EVT | T3040 | TI30505 | T30205 | T3040 | T30%05 | T30%05 | TI0%04 | T3040
R ZiRE ZiRE iR EiRE EiRE EiRE EiRE EiRE EiRE EiRE EiRE

1 %88 ojlo|lo]o|]O0O|]O0O| 0] 0O0]0O0]0O0| 0| X
2 uE Ol 0|0 | X | X|O|O | X | X|X|X|O
3 k#nE X |O X | X |O|O0O | X |X|O|®|O|X
43%EmE O] O0O|lO0O|O0 | X|O|O|O | X |X|X|O

5twB- | O | O | O] O] O | O] O |]0O0 |0 |0 | ¥ |X

(] 18 28 28 1% 28 28 KR KR KR
SRTLDIEE| Lokt |Loil| Lot | Lot | Lo |Ledfil| Lo | Lot | Lot | Lot | Lok | Lok
B | B | B | I | BRI | RS | BB | B | BB | BHEL | BHEL | BHELE

& 5-3 & 5-1, 5-2 DELSEHEA

Bs SEA

O AXLTUWET,

X LekLTWET,

A REMNF v oRILELY MK YERSW, HDDOAXLTVLET,
X KEAF v oRILtELY MoK UBRE, ADLeELTLET,

5-3 FroRILELI FETA—TFT4UTTSUX T ORKER

= A

FroRNELY b ETO—TA 0TI ORI ERAKERYT &, H-AHEEICAYFET . FISL ORHME

HTREYTDAEMZIRNTTHREREL., BIERERELTIESL, BRHEBROMIKIZHY % FISL D

BRHEBENIET I HFEMELAHY ET, KEBMOERADEICGYFET, ChbozBdE. EFZESIBAN
HYFET,

FroRItLd FLEEAANE. FERAALLVELSICMEEOYMEBMLGAT—FEZ LTSI,

[FrortLI b & T2A—TFT425T50F%F 200 OMAEEIRTHE. RHEBEHANOEEDISHT
fEZ TFvo oLy b) TERLEZEEATH O TEH, JB—T a4 VI F ¥ ORI AREICHE D Z &
NHYFET, (F—IJIICRBIFEVEEIEIER), REEEBTRET HAEEEZITATHRICEEL. BT
BEEELTLESL,

5-3-1 BR/IBREMAERIINT S, FroRILELY LU IZO—FoTTS0FY
JORE

[FrortL P b TRIE T20—F4 205 T50%05 )] 28IRT L. REPEHIFELZZITET,

[FreoxItELI b XUV 2O—F 425 TS50F20T1 1. A MH—TFUoOBHEAZETSHE,
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54 FroRLtLY bORBBELIVTOTII VY 5F A7 a vt

BRETATRELR/IMIERDTENKRECRY FT, RIMVEEWARY A XDEMIE. BHIZHE 2 EFroRILD
FroRr)LEEHEELLGEYET,
-1#oO—FT 4 B0 FSLOR/NMEEEERIE,
30 mm + 22 mm = 52 mm
-28i0O0—T 4 U EOFSL OR/NMEEEERIE.
30mm + 22 mm + 22 mm = 74 mm
FISL IZ&k U R/IMEHEMARTENKRELC LSS, RINLLEEBRIERSEIVLENHY FT, k54 DHE/ND
BREMAERESEICLT, Fif-GReEHEZEHL TS,

& 54 HUTLELU D FRE

FyorltLy bl Fh& 170-74> BMREYEER d S% S| S (Dpf = 3.4 (¢-7.0) mm) ZEERALIIHED Dyt
JI50%091 LK YEMEShi- L

mL 30 mm 78.2 mm

1 St 52 mm 153.0 mm

2 584 74 mm 227.8 mm

3 fedh 96 mm 302.6 mm

4 58 118 mm 377.4 mm

5 L 140 mm 452.2 mm

5-4 FroRIELY FOEBSELIVIOTSIVY

ZRBOI FXF vy TABIZHEIRERAAYFABEUBDONLAZRETHE. [FroribtL Y b

MNEBIRTEZEY, -1 &R S5-5FSBHELTLESIVN, RAYFALBDEREERDE. To—LIREER
YET, AAYFABLUBZRETSICIEH. ZABIVRF Yy TZEATELTLS4ARNDIEHRLESNL
TLEEW, (& 3-1, 1 SR) RAREHRET HHIC. CHOoDRAYFERELTLIEEL,

IVRFvyTENTHIC, BREV DTS,

RIZFvorItLY bE2TOFS LT BIZIE, FISL A HEMELIRETHEZEARETT, BHEEOE
PafEEELeRL, HENVTTOSSLREY (HEBIER 3-10O® 238) 2 1EWILICEY, Fro
RrLELY LEEESEET,

HIESEDEFSLIE. TOBMEE— FICBGRGEL., 41 02—0y Y FEHMEEKRECAYET, SR
B—rRAyF NCHEfRE) £ a— MRESF—To-oTa—hEERSEEHIEITEY . XIFBREAIC
Fo T, BBIIEGZREIZRYFET, HVWTECHIEBRRAIZKY ., RESAEBEE— N8k %
LEJS
FrYoRELY FRE—VOBTOTFLICIE, BEGLICORTLNEMEILREICEY, VT, &
ERAAYFEELSCEREL, TOTSLREVEMLTRI CEITEYITVET, X, BERM YFITLY
FrorELY FEEDITHRETSHE. BRESATVEF Y ORLELY FRE2—VREIUTENET,
¥F) JOSSLREVEEFIVT4RLE (K 3-10 @) #8LERAIRICEATVET, ZORLICA
SHELGERARNALUVFEIFBRSATOET, COLUFIF, EEEEEMNMREL TS, F3SL
DEFRREHIFTH-O. EFX1 VT4 RLEIBTRICEL TSN,
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5F 73 Ui 55 JO—T 4 VTSR T DEE

% 55 BHEATLa RS vFDRE
ALy FA(ARY ZITEVEN) AL YFB
BEE—F NO. 4
FrrorltELY FFER ON(CTF)
FrortlLy FIEEIR OFF( L)
(TEERREDEE)
18oO0—F4 VT ITSUFUTER
2870—F4 9 TSUFUTER
JO0—F 49T XU IERER
(TIHHEREFDEE)
BIREI —7 5 — LREE

56 JO—T 4 T TS UFRITDES

REBOLY FXv vy TREIZHD. RERMYFASLUBDONLS HFXLUN.6 £RFETH&ITK Y,
20—54297520%27) (#@70—T4«VJFLE2MT70—-—FT427) B’EBHLEY, B 3-1 &
R EHESBLTLIESL., BRERMYFALBOREEBRDE. TI—LKBELAYET, RAIVFAS
FUBZHETHICIE. BARIVFF vy TZEAELTVS 4ERDUEDRLENLTLES L, (K 31,
B 3-128) RABERET HANC. ChoDRAvFEREL TSN, TOTSLRE VIF, EAL
FH A

¥E) FrorLtELI bHEINVETIA—T AT TI0F U TNEBIRSATVSEE. BEORTRIINR
KILET. ChIEFSLATS XV TIRETHEL TS EERLTULET,
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6-1 L oARRLT 6E ZHBLUTA MR
=r =/N S i L,

6E ZMHELUT AR MHEEE

6-1 L oRXLRTIT

F3SL &, BfRuIEELFAEBEDOL 2o ARTINAHYET, CORTITIX. SHBORLIE/ R TIHONLEIDRIZ

MELTWEYT, KEASG O TOWEVRORENDLBVBRIZRILEY, CORTINHELTET 5 —4A
KEBITRELT., FISLITEMEZMGELET,

6-2 RIFAASLEH

F3SL e & RABORBIL. AFMIITOAET . 7—TLARI ZITHRLEVREMAZDIESEHIG
LET., CORBALeRSNDE VATLRBBFELEREICGEY, @ADL e ARTIAVRLTLET,
CORAEDL ARSI NDE, Y EBRBL, BEE— FITRREISRY FT,

6-3 488! L— (MPCE) €=%#sE
(MPGE : Machine Primary Gontrol Element )

BHROBKRBZHHET 54 L— (HHWNIFALEIE) OBFBELGEOHEFREZ., bERADHEEZE=S
THIEIZKYRAT HHAET,. MFSLICIHRERMINTUVEY, BARDOINEY L—FE=F AHKIC,
NEB) L—D b ERZEEBELET ., COBBEICEIYNERY L—EZFARNEEICERS L., GlfEH D &
JDU—EZZAANELWREBEFRTACGS E, BESL FEBKREEGY ., fEENZ-BIZOFF &L
FY. Tz, GIEEANON-OFF [CHYEDH L EE. bERMNEAL S ETISENRRM (EIRFRE) AREL
FIH, MFSLIX300ms ETHOEBNKMITEEGZLEHEL, BEDFEZRBELET. COBRRZELIE
AT 5=0I12, BHHA FESEBEEZR E—J7T74)L— (BGEISA) a2V ZEAL TS,
RERAYFICK YN L—HEEITENTHENTEET,

6-3-1 S L—E- S HEOEBS S UEFL

BRBOLY F¥rvy TRBICHIRERA Y FABIUBON.IERET B LIcLY, M9 L—F
—oEe) AEBLET, B 31, R 61 #BBLTCESD. Ay FALBOREERD L. 754
RELEBYET, BERA Y FABLUBERET BICE, BABTY FFry TEETL TS 4 KDL
HRLEHLTIEEN, (R 31, B 3-138) RABERET L0, ChoDRS v FEREL TR
é L\O

IYRFry TEATHIC, BRERET>TIHESL,

= 6-1 &R L— (MPCE) E= 2 DR A v FE&

AL YyFA A1y FB
54881 L— (MPCE) E=4 #dk NO. 3 NO. 3
ER OFF (L) OFF
JERR (TIGHFRFDRTE) ON(TF) ON
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1% Hh 1-1 e 1

18 W7

-1 HlfEHH A

COHEGIFDC 24V, B (REEM) OBEIRRTOEADAHAZR]RICHRIATSNTVET, EXCFSL ZE
B (REEHEEM) AT AICERLAGVWTRESL, B (REREM) EEAXZAVDS L. mAOHELE A
TRFICEET IEBERLT O ENTEY, BEAREEAFLETEEERNEGZRIBNLHY FT.

F3SL DZHARRIE. 2 DDMIL=PNP bSO OX A DFIHEANZA L., HEMROEMIEELRFILESZIR

HLEY. HMESRIKETIE, HIEILH 1% ONIKRET, DC 24V T 500mA £ THIETEE T, HMIFLKET

(F. ®IfEH A& OFF KETY,

XOE) FlEE A1, FEEA 2 ICAEFESERSATOENE, IS—KBICRYERBCHELEFEA. 10X

FP—IBREDT A FARICIE. BHOD 10KQ DEHLZE MPCET &5 & U MPCE2 DAIE ISR L TS &Ly,
0SSD1  0SSD2 Y +DC 24V

iy
1 L

DC 24VEIR

-1 TR RO BRERAR ELR

1-2 f#HBH

chiF, FEHEATIESHY EH A, FISLIZIZPNP HBIH AN 1 DHY T, ONKED & EHBIENIERKE
FEM 100 mA ETHIEL . FEHAA ONKEDOEEZNIZRYET,
X)) RLTHIEHENDE LTERALGVWTSESL,
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8-1 I—0 vy NOTLIERRIE 8E LR

8E XLk

F3SL ZBRET HI5E(F, BTRLEHEERICAN TS, FISL OREMENEMOBEIRBIET E 515
B, ITERERICEBMELET. EEENTLNETLIEEL/HYET,

F3SL (F. #BOBIKRMBMO+7ITELTHREL. FOZOMDBRED—EHIBRAICADHIHEBIMELS
BEITLTLESY, COEMERTLEMETUEY, COEREIT, HBZRICLTEHSAES. X2
BEREICOLTOEFMIE, B 8-1 ZBHL TSN,

A h—TY

] Ds
Dsi. T4 bA—TUDBRHEMEEE.

BHIZE T SRLIEVRIRERED
RIREEMETLET.

8-1 ZREIEH

BHEIN-EMEZERL T, FISL ZHMOBERE NS 140 mm LRICERE LAV TLEEWL, Chid, XKE®
OSHA #i#& 1910. 217 DR 0-10 ICK URE SN TULET,

8-1 A—Ov/DERLIEBRE

LUTDBAIKX, EN999: 1998 FRIZICEDLVTWWET, chbld, TEMBETHERAINSSA FA—TUISE
RAEhZxd,

8-1-1 J/MEHMAEEHN 40 mm LT D SR T LITK T 2R IERERE
DRATLORMEEMAEFERSL 40 mm LLTOH/E. UTOXZEAL T ZEL,
S=KxT +C

_ - TC.

S: fEAlRERM oA (R, . FIEEE) FTOR/NRLEEE (mm)

K = 2000 mm/s ( R RN DEARE )

T: DRTL2AKROEIE4RERRM (7))

T=t,+t

ty - R ORXELERM (7))

ts: =774 54 bA—TUODRERRM ()

COIEERREIE. A2 R—D0M 2-2 TEHK / 48E] [CREBEINTVET,

C=8 (d-14 mm). =L O AL (:EMNEEHE)

dld: F3SL Om/MEHEYEFERE (mm)

BIZIE, UTDELIIZHYFT,

S = (2000 mm/s x T) + 8 (d = 14 mm)
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8E ZLfAl 8-2 REDR LIRS

CEHEHID> T,
S

0.055, Tg = 0.02,, d = 30mm DEF
2000mm/s x (0.055 + 0.02 + 8(30mm—14mm)
= 268mm
COX%E,. S=500 mEFTHEALET, £LSOR/MEF, 100 mUETHSZ ENABETT,

TEEOXEZBEALLER. SHAL0 mm &Y KELES-BEIE. UTORXREZBEATHENATEET, D
BE. SOR/NMEIZ500 mlETHBEZENRBETT,

S= (1600 mm/s x T) + 8 (d - 14 mm)

8-1-2 J/MRHEMAEEEMN 40 mm K Y KEFVSRTLIZHT HLTLBERERSE
DATLORNMEEYMAERNS 40 mm LY KEWMEE. UTOXZBEAL T3,
S=KxT +¢C

ZCZ T,

S: EIREM LR (8. m. FIEEE) FTOR/NRLIERE (mm)

K = 2000 mm/s ( Rt B~ DR AEE )

T: DXRTLEAROEERERRM (7))

T=t,+t

ty: W ORKEEERM (7))

ts: =774 34 bA—TUDRERM ()

COEEMIE, A2 R—2m 2-2 TEW /el [CEBEShTLET,

C = 850 mm

BIZIE, UTOLSIZHBYFET,

S = (1600 mm/s x T) + 850 mm

8-1-3 REBMBARICKEESASER

ZEBEODEMICELE THEBROBRBICHLS A PA—TU2ERATHI5E. TOR/NMIEYEERIE 30 mm
LUFTTHBHZENBETY (EN 999 [TEDL, tOMETIIEL D), 2FY., FSLTIRI TS F U TikEE
ZEALTRVTEREA, COBE, 8-1-1 EOXNBRASNETA, R/NLTEHERHS (X150 mm U ELEL
BERMDELBYET,

F- (FERHMOBEMT) KEEKFICEESNEGT TV r—2a TR, CERODIREROD&SITHY &
ERS

C=1200 mm - (0.4 x H), 7=7=L 850 mm L1 Lt
H: FREADSDBRHEZOE S (mm)
RINREEHES (&

S = (1600 mm/s x T) + C

8-2 REIDZEIEREHE

KETIH. RLEHLERICEHT 5-ODHEH OSHA RIE L ANSI HRED 2 DH Y FT, T ZTILOSHA
BOBERZBEL. NOBMOEREERELEENS ANS| HIEOFIRAEHELET,

LTFIZRY ANSI BRI&(E, 54 bh—ToIcdd 5 —BHGEHKTY,

Dg =K x (Tg + Tg + T, + Tom) + Dps

_ CT.

Ds : F3SL iifEig &, HMICHE T HRLIEVERARS » bEDR/NREER (m)
K: FOEREFEH (mm/ #)

ANS| ##&{E(X. 1600 mm/ # (63inches/second) TY, Chik. FEENFLKEN S FEEBOBIREA~
ERMIEFTZELEEZEELTLET, ANSI B11.19-1990 2k B &, TFOEEEHKDIEIX. #HRLXEAEINSRE
INTULBDAY, 1600 mm/ Fh~ 2540 mm/ F &R THY . FBRITESNTULWEWL, KDEZRET HIHE.
A—HIE, FEBOBRENGEDZHRLBEREZERETH L] ERESATLET,
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8-2 REDRL IR 8E LR

T, REBOHMERICKIFELEEMISHE Lz, TLR (FIEHK) OFLEM 7))

RAXELFEANMEONSUMETAELET,

To: TLRERIIHBOFIEEEAMEBO I L —FEEESE D ETORKICEHME (7))

XiE) T, + T (E, BE. FLEMBAEEEICLYRBICAESNAET.

T, : F3SL s &hsfE (7))

COIEERHRIE, A2 R—=D0) 2-2 TEH / HEE] [CERESNTLET,

Ton - 1BINEFREG (FD)

Tom = FL—FE=REERM - T + Tp)

XE) BhEERZOEMIC. TJL—FE_4M/BALONATLEWNMESIE., JL—FOEFRZEELT, (T +
To) D20% LI EZBMEFEET A EEHELFET, ML, A —DH—ITELELETIZEL,

Dyt [&. F3SL OB/MRHMAERICERLET, 75 %L THEOBRAERIC &Y F3SL OR/IMRHMIKE
ZdERD. FRICTEED; EROET,

Dy - 3.4(d - 7.0)mm
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9% HE 9-1 REEODF 5

=r =
05 FE
-1 REEOTFH

HRENMNSDRFDHEEZRFTHEVEIICREL TS,
RETRREERGY, EGZREIBNAHYFT,

BRHEEICHEET ARGFERAERFSEEFT ., CORFIZEY, EERAOL ENRHEINGE LG EEN
BRHYFET (K 925U 9-3 231, REEIE. HBO—F. MHBHHER, HIVEHGKLTENEZ S
nEJ, #oT. BNEEE (d) ZREMAE FISL DRHBEEROPDREDOHMICKRET 2RENHY FT

REIOFEEEZZITTWENWI &% I+8% B EHEKRFIE] 2FIHAL THERELTLEEL,
i B R i
SRR
Y

fEAA, a

ety S ERT S M-S

it o]

mstEm [ |

I RIRE I

9-1 BUIZFRE S =Bl
COBITIE., XEOEMMNEL{BRESNEY, REEX. FRAADHZHY ET,

| fEIRER |

9-2 fERREER{HBI
RED=-ORBOERNMEHTEEFEA, REENMERABORAIZHY F7,
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-1 REEDFi5 9

fok
gg:
of

ZhE

I IR I

X 9-3 faR&7rER{F5

COfTH, REDT-OABMDEMMNRETEE A, REEICEDSFHE, REEEHD ERAIZETRIZE
REY HARRMENADHY FT,

5, a ®

| R |

metEm [

X 9-4 BREOREMEEIRETOH
COBIE. REEd EXBEPOLDRO—FELEDR/NMEREETRLTULWVET, F3SL DIERAIL. 1EC61496-2 THE

ENBHEBYE25 LA L mDEE) TIH, BFHRORBMALEFEERBLIEMAZ 3.5 &LT
HROBHLIENCBLTREL TS,

1.3m

1.1m

100

00.3m 2m 4m 6m 8m 10m 12m 14m 16m 18m  20m
BB BEORE S ()

B 9-5 FZEEMTORGE,SDR/NIERE

A-18




9% HE

9-2 —REIR
9-2-1 EMRER

F3SLICK UBFEE SN TLWAEAVWEBOBIREADT 7t X, MEEOMBHLEA—F, 1>4—0v7
A—F. HHIVEREYY bR EDBULFRICIYHET ILEASHYET., B -6 ESHL TS,

T

ﬁg

9-2 —fiEIE

N

BB

HBHZERG B
u7

B 9-6 S4 rH—FUOELNEES
9-2-2 HBEDHRE
2EUEDFISL RS E, EOCHES L TREYT 588, V9P EVCFS LAV S ICERYT A8

AHYFT, COMER. BAROCZABRRLEEFEHOEICLEZY, BAERTRET S EICIYER
TEET. B -TZSHLTLEESL,

HELGLRE
CORERK. 22074 Fh—F>
REATFHT SRS HYET,

EFELLRE
BRABRLIAEREHEIC
BRESATUWET,

% 5
5 & gzLonE
BABLBRBEREI
< T gxTuEt.

B 9-7 54 bH—TUDEHERE



9-2 —fRE1E 9% RE

9-2-3 BMERSYTF

FISL MIREILEEEZRTET DR v FIE. ZABOI U FX vy TORAIZHYET, (XR3-1. H3-138.)
FrorItELI b [T, SOV RFXFv vy TOFRIOEXF 1) T4 REENLE-RARICHIBLEAZ V&
FARALTTOTSLLET, BERICREFTHEFYroRILELY FTOTSLZEETILENHDBES
. COITURFEY Y TARMYNLTEELSICRAR—REFHERELTLLESVD, TV Ry TE2FITET
BEE. AD2DFTUDHYMEIUFFrvy TROEMODIEIZ, 0.8 M5 IN-mD FILY TRHEHTL LI,

IV RFry TENTHIICERZY > TLEEL,

9-2-4 HRHEE

F3SL ORHFEEIE, BAREZABOIY KX v v TORAIHKISH27=54 0 TT . (H3-15H)
COEFEDONMTREShFERA, RHEBEZBELLBVRYBIREICEBATERK S, FSLZREL TKL
ZELY,

9-2-5 SEAEHE

F3SLAA — P RB—FE—FTFYr oRILELY EAERBRGIZESIC, oL BBICHATIZ=VME F
HB/IZY FORSRENTAET . 22021 =y FIWFELFEOE—TFE LIS HF TS,
LoRARTAIIABMOUENTNDERKTLET, SFMICDONTIE, 6-1 TLoRAKRTII 2SBL TS
(AN

9-2-6 EAa—F

ZHRBOI— FEEEHDEFR. BAESOI— FEEBSEIRLBRFSATOET, & 3-1(12F, HEsH
HWITHARV2DEV T EDERICOVTOFENER A TULET,

9-2-1 ANEBREY, /

F3SL (&, DC24V + 20% TEMEL FJ, FISL ~DEANI(X. I1EC 60204-1, IEC 61496-1 DEMHITES T HERA Y
RERMOHBLTLESL., TOMDEEZ COERICERLGEVLNTIESL,

9-2-8 #WAEABEDMEICEET S4FiLER

M BB DORHE & (X F3SL O— 3877 ) 7r—S 3 0T, F3SL 2B RO#EHCOR Y FORBEOSMIZ
BBITAHLERLET, CORBEAETIE, FISL EHEBORBICEEENAYRADEETOAR—IANTE
TLESHEEEAHY ET,
HHEEOFERADREZTIICIE, FSSLAANKLZED L oithEiHE. 3 CICBREBENEIETE S &
SPHEXMZDOHEMOORY FEEBRITIVLENHY ET ., HEOORY I, RE2— XM v FDIRFIC
EOTDHNAZ—FTEDESZHELTOWRITNIEGRY EFRA, CORE—FR Ay FIXEREFROMBESE
HZHY. RAYFDOREENEREERICEDTELMEBEICIRMARLET, ChizkY., FISL DEE
ITYTHho LA BozEEICHBABENIC)REI— T EDEHSIENTEET,

HHEBEOERADRETIE. BMAOORy FABBMISEERZ ) XA 2—FTELAVNKIITLTLIEEL, S
[CRESNERE—bRAvTFZ, BREBZRENOBETEDLLSCLTLES,

9-2-9 m/MREMIETEDEA
BABESHBICHDIINILIZIE, FRAREL I DOR/PMEMAEERARTEINATLET, BEDOBEIL.
HET Oy EFERALTERELAVGR/IMEEMAERZZEY DAL TLEE0, RIMVEHYAKERIEZ., 7
O—F427750x%05 BL, 1 @MFELR 2O I7O0—FT 45T oF 0 TOVTAMERESN
AN EYERLBYET, R/IMVEEYMAEAERIZONTIE., 5-3-11HZSBLTLEELY,
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9F HiE

9-2-10 PSDI

=TT 4S54 bH—FUDASL - LoRREDELEZFRAL CHEAEIRETSE%E. PSDI

(Presence Sensing Device Initiation) &L \VET, PSDI ZFERI 3(E. [HFES L UL SHIEIZEEY %8
MEELHYET., COEHRICKY., JB—TFA 2T TS0FUTPFvoRILELY VEESA bH—T
COBEGMEDERNHBENSD = ENHY ET, ANSI RIA 15.06-1999, OSHA 1910. 217 (h) & & X ANSI
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Introduction

Thank you for purchasing the F3SL Series Safety Light Curtain.
Always heed the following points when using the F3SL:
* Make sure that personnel operating the F3SL are knowledgeable about the machine on which it is installed

* Read this manual completely and be sure you understand the information provided before attempting to
operate the F3SL

+ Keep the manual in a secure and convenient location and refer to it as necessary.

Regulations and Standards

(1) The F3SL has not received the type approval provided by Article 44-2 of the Industrial Safety and Health
Law of Japan. Therefore, it cannot be used in Japan as a safety device for pressing or shearing machines
provided by article 42 of that law.

(2) F3SL an equipment conforming to ESPE (Electro Sensitive Protective Equipment) specified in the 1st
Clause of Safety Component, Annex IV B in the EU (European Union) Machinery Directive. F3SL also con-
forms to the following overseas regulations and standards.

EU regulations and technical standards:
- Machinery Directive: No. 98/37/EC

- EMC Directive: No. 89/336/EEC

- EN 61496-1(06/98) (Type4 ESPE)
IEC standard

- IEC 61496-2(11/97) (Type 4 AOPD)

(3) F3SL has been received the following certification from EU authorized institutions.
"EC Type Approval (TYPE 4 ESPE)" in accordance with the Machinery Directive, from TUV Rheinland.

Notice

If you use the F3SL under the condition or environment shown below, be sure to use it by leaving a mar-
gin for each rating and function and taking system safety into consideration.

(1) Use of the F3SL under any condition or environment not described in this manual.

(2) Use of the F3SL for devices and facilities requiring special safety (e.g., nuclear control, railway, aerospace,
automobile, combustion facility, medical system, space development, and large-scale amusement machin-

ery).

Precaution on Safety

General conventions for safe use

The following conventions are used for precautionary items in this manual in order to ensure safe and proper
use of the F3SL. Items listed here are critical for safety and must be heeded at all times.

Indicates a potentially hazardous situation which, if not avoided, could
A WARNING result in death or serious injury.

® Indicates prohibited actions.




A F3SL should only be installed, checked out and maintained by a qualified person. It is important that the
user be familiar with the installation requirements, safe mounting distance, controls and features before
using the F3SL.

If the F3SL is used as a safety device, the user has the responsibility to insure that applicable national, fed-
eral and local safety rules, codes and regulations are satisfied. In addition, the user should insure that all
machine operators, maintenance personnel, electricians, supervisors, etc. are familiar with and understand
all instructions regarding the use of the F3SL, the machinery on which it is installed and the appropriate
safety regulations.

Perimeter guarding installations must not allow a machine or robot to restart automatically. Use a start switch
placed outside and within view of the hazardous area.

Disconnect power before removing end caps.

Use of Exact Channel Select and/or Floating Blanking will make the F3SL system less sensitive to objects in
the detection zone. Improper use of either can result in severe injury to personnel. Exact Channel Select
may require a hard barrier guard (see “9-2-1 Additional Guarding” on page B-19), Exact Channel Select or
Floating Blanking may require an increase in the safety distance. Read the following section carefully.

Using Exact Channel Select with Floating Blanking is an advanced feature. All situations which may occur to
the F3SL system detection zone must be carefully considered. The F3SL system may be less sensitive to
objects in the detection zone. The safety distance must be increased. Failure to do so may cause serious
injury.

To prevent a hand or other objects to enter the channel-selected part, provide a physical guard such as a
fence.

This product is designed for use on a 24 VDC, negative ground (protective earth) electrical system only.
Never connect the F3SL to a positive ground (protective earth) system. With a positive ground (protective
earth) wiring scheme, certain simultaneous shorts of both safety outputs may not be detected and the
guarded machine may not stop resulting is severe operator injury.

Never install a F3SL system without regard to the safety distance. If the F3SL system is mounted too close
to the point of operation hazard, the machine may not stop in time to prevent an operator injury.

Install the F3SL system so as not to be affected by the reflection from the reflective surface. Failure to do so
may cause the system undetectable, resulting in severe operator injury.

Never use only a single safety output to control the machine. Should this single output fail, the machine may
not stop, resulting in severe operator injury. The machine must be connected using both safety outputs.

The tests outlined in the Test Procedure in Appendix B must be performed at installation, according to the
employer’s regular inspection program and after any maintenance, tooling change, set up, adjustment, or
modification to the F3SL system or the guarded machine. Where a guarded machine is used by multiple
operators or shifts, it is suggested that the test procedure be performed at each shift or operation change.
Testing ensures that the light curtain and the machine control system work properly to stop the machine.
Failure to test properly could result in serious injury to personnel.
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1 Important Safety Warnings

1 Important Safety Warnings

Please read this information completely before starting the installation procedure. A F3SL should only be
installed, checked out and maintained by a qualified person. It is important that the user be familiar with the
installation requirements, safe mounting distance, controls and features before using the F3SL.

If the F3SL is used as a safety device, the user has the responsibility to insure that applicable national, fed-
eral and local safety rules, codes and regulations are satisfied. In addition, the user should insure that all
machine operators, maintenance personnel, electricians, supervisors, etc. are familiar with and understand
all instructions regarding the use of the F3SL, the machinery on which it is installed and the appropriate
safety regulations.

A F3SL system is a general purpose presence sensing device designed to guard personnel working around
moving machinery.

Whether a specific machine application and F3SL system installation complies with safety regulations depends
on the proper application, installation, maintenance and operation of the F3SL system. These items are the re-
sponsibility of the purchaser, installer and employer.

The employer is responsible for the selection and training of personnel to properly install, operate, and maintain
the machine and its safeguarding systems. A F3SL system should only be installed, verified and maintained by
a qualified person.A qualified person is defined as "a person or persons who, by possession of a recognized

degree or certificate of professional training, or who, by extensive knowledge, training or experience, has suc-
cessfully demonstrated the ability to solve problems relating to the subject matter and work." (ANSI B30.2-1983)

To use a F3SL system the following requirements must be met:

+ The guarded machine must be able to stop anywhere in its cycle. Do not use a safety light curtain on a press
with a full-revolution clutch.

+ The guarded machine must not present a hazard from flying parts.
+ The guarded machine must have a consistent stopping time and adequate control mechanisms.

+ Severe smoke, particulate matter and corrosives may degrade the efficiency of a safety light curtain. Do not
use the F3SL system in this type of environment.

+ All applicable governmental and local rules, codes, and regulations must be satisfied. This is the employer’s
responsibility.

+ All safety-related machine control elements must be designed so that a alarm in the control logic or failure
of the control circuit does not lead to a failure to danger.

+ Additional guarding may be required for access to dangerous areas not covered by the F3SL system.

+ Perform the OMRON test procedure at installation and after maintenance, adjustment, repair or modification
to the machine controls, tooling, dies or machine, or the F3SL system.

+ Perform only the test and repair procedures outlined in this manual.
» Follow all procedures in this manual for proper operation of the F3SL system.

The enforcement of these requirements is beyond the control of OMRON. The employer has the sole responsi-
bility to follow the preceding requirements and any other procedures, conditions and requirements specific to his
machinery.
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2-1 F3SL System Specifications

2 Theory of Operation

21

F3SL System Specifications

The F3SL is a long-range, single-beam infrared safety light curtain designed for machine perimeter guarding
from personal access.A “redundant” microprocessor design combined with extensive fault mode and effects
analysis provides safe, control reliable operation.

A F3SL system consists of one emitter and one receiver. No interconnecting cables or separate control enclo-

sure are required.

2-2 Technical Specifications

Model | Model | Model | Model | Model | Model | Model | Model | Model | Model | Model | Model
F3SL- | F3SL- | F3SL- | F3SL- | F3SL- | F3SL- | F3SL- | F3SL- | F3SL- | F3SL- | F3SL-
Item A0351 | A0523 | A0700 | A0871 | A1046 | A1219 | A1394 | A1570 | A1746 | A1920 | A2095
P30 P30 P30 P30 P30 P30 P30 P30 P30 P30 P30
Operating range 0.3-20 m
Optical axis pitch 22 mm
No. of optical axes 16 24 32 40 48 56 64 72 80 88 96
Protective Height 351mm 523mm 700mm 871mm | 1,046mm | 1,219mm | 1,394mm [ 1,570mm | 1,746mm | 1,920mm | 2,095mm

Minimum Object Reso-
lution

Opaque object,z30 mm or more ( 852/@74 for floating blanking)

Effective Aperture Angle

Emitter and receiver: +2.5° maximum, at operating range longer than 3 m
(IEC61496-2).

Light source (emission
waveform)

Infrared LED (850 nm)

Power supply voltage

24 VDC+20%, ripple (p-p) 5% or less

Rise time after power
ON

Within 3 seconds

Current consumption

Emitter: 285 mA max.
Receiver: 1.4A max.

Control output

PNP transistor output x 2 outputs, load current 500 mA or less (residual voltage
2V or less) (excluding voltage drop due to cable extension), ON at light ON.

Auxiliary output

Same signal as control output: PNP transistor output x 1 output (non-safety out-
put), load current 100 mA (excluding voltage drop due to cable extension)

Protective circuit

Output load is short-circuit protected, inverted power supply connection is pro-
tected.

Safety related features

« Start/restart interlock feature [valid/invalid selectable by select switch]

+ Blanking feature

(1) Channel select (fix blanking)

(2) Floating blanking

(3) No blanking (at ex-factory)
Either of the above modes is selectable by the select switch. Blanking beam of
(1) is determined by programming button for teaching.

Diagnostic features

+ Self-diagnostic feature at power ON

+ External relay (MPCE) monitoring feature (connect external relay monitor input
line to contact b of external relay, 50 mA, 24 VDC)
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2 Theory of Operation

Model

Item

Model | Model | Model | Model | Model | Model | Model | Model | Model | Model | Model
F3SL- | F3SL- | F3SL- | F3SL- | F3SL- | F3SL- | F3SL- | F3SL- | F3SL- | F3SL- | F3SL-
A0351 | A0523 | AO700 | A0871 | A1046 | A1219 | A1394 | A1570 | A1746 | A1920 | A2095
P30 P30 P30 P30 P30 P30 P30 P30 P30 P30 P30

Response time (ON-->OFF)

20 ms or shorter 25 ms or shorter 30 ms or shorter | 35 ms or shorter

Ambient temperature

0-55°C at operation and storage (non-icing, non-condensing)

Ambient humidity

35-95% RH at operation and storage (non-condensing)

Resistance to vibration

Malfunction and durability: 10-55 Hz, double amplitude 0.7 mm, X, Y and Z-direc-
tion, 20 sweeps

Shock resistance

Malfunction and durability: 100 m/sz, X, Y and Z-direction, 1000 times

Protective structure

IEC60529 IP65

Connecting method

M12 connector type

Weight (packaged)

11 kg or less

Material Case

Aluminum

Accessories

Test rod(@30), mounting hardware (top, bottom), operating instructions, hexago-
nal wrench exclusive for program button access, 2 load resistors for test (10 kQ2),
2 surge killer

Applicable standard

IEC(EN)61496-1 TYPE4 ESPE *1
IEC61496-2 TYPE4 AOPD *2

*1. ESPE(Electro-Sensitive Protective Equipment)
*2. AOPD(Active Opto-electronic Protective Devices)

*Specifications subject to change without notice.
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3 System Components and Indicators

3 System Components and Indicators

Refer to “Figure 3-1” on page B-5 for the location of the components and indicators listed below.

Table 3-1 System Components Identification

Chart Chart
#
C RECEIVER N EMITTER
D Upper Most/Lower Most Beam Indicators - Red o) Status Indicator - Yellow
E Removable End Cap. Access to configuration p Emitter connections
switches
F Program button (must remove security screw) 10 | Drain - Shield(Uninsulated) Wire
G Channel Select or Floating Blanking Indicator - 11 | +24VDC - White Wire
Yellow
H | Interlock or Fault Indicator - Yellow 12 | OVDC(GND) - Brown Wire
| Machine Stop Indicator - Red Q Synchronization Beam
J° | Machine Run Indicator - Green R | Optical axis
K Receiver connections S Protective height (detection zone)
1 OSSD1 - Orange Wire (see note below)
2 OVDC(GND) - Brown Wire
3 Drain - Shield(Uninsulated) Wire
4 +24VDC - White Wire
5 Auxiliary Out - Violet Wire
6 MPCE - Pink Wire
7 Start - Gray Wire
8 OSSD2 - Yellow Wire (see note below)
L Inside Receiver End Cap
B Switch B
A Switch A
M Connector

Note: OSSD outputs must have a minimum load or the F3SL system will enter an alarm condition. For the pur-
pose of testing prior to final installation, this load can be supplied by a 10K ohm resistor (included in doc-
umentation kit). See Figure 7-1 for details.
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3 System Components and Indicators

©

Figure 3-1 System Drawing RECEIVER
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INDICATOR SIDE

OPERATING MODE(OP Mode)
Automatic Start* |oN

ON
Start Interlock |OFF| | ON
Start/Restart Interlock |OFF| |OFF

MPCE MONITORING(MPCE)
MPCE Inactive* ON
MPCE Active oFF

EXACT CHANNEL SELECT(CH Select)

Exact Channel Select Inactive* ;
Exact Channel Select Active ON
FLOATING BLANKING(FB) -
Floating Blanking Inactive* OFF| |OFF = | =]
1 — [— ol lom —o—g CH Select

1 Channel Floating Blanking Active
2 Channel Floating Blanking Active OFF| | ON
* Shown in Factory Default Settings

ON<«— OFF
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4 System Operation

A F3SL system is a microprocessor-controlled, infrared transmitted-beam safety light curtain. The system con-
sists of a receiver assembly and a emitter assembly. The receiver and emitter assemblies are not physically in-
terconnected.

F3SL system is often used where personnel protection is required. Typical applications include robotic work
cells, filter presses, injection molders, food processing equipment and automated assembly equipment.

4-1 Operating States

The operating condition of a F3SL system is described in terms of states. The following operating states exist
for the F3SL system.

4-1-1 Machine Run

The two receiver safety outputs are in the ON state, the green machine run indicator is lit, and the auxiliary output
is in a state consistent with its configuration. See Section 7-2 on page B-13. The protected machine is allowed
to operate. Pressing and releasing the start button has no effect.

4-1-2 Machine Stop

The two receiver safety outputs are in the OFF state, the red machine stop indicator is lit, and the auxiliary output
is in the follow state consisitent with the safety outputs. See Section 7-2 on page B-13. The protected machine
is not allowed to operate.

4-1-3 Interlock

The two receiver safety outputs are in the OFF state, the red machine stop indicator and yellow interlock indica-
tor are lit. The auxiliary output is in the follow state consisitent with the safety outputs. See Section 7-2 on page
B-13. The interlock state does not allow the protected machine to operate until the detection zone is clear of
obstructions and the start button is pressed and released.

4-1-4 Alarm

The two receiver safety outputs are in the OFF state, the red machine stop indicator is lit, the yellow interlock
indicator is flashing, and the auxiliary output is in the OFF state. The alarm state does not allow the protected
machine to operate. The primary difference between alarm and interlock is that the F3SL system will remain in
the alarm state until the alarm is corrected, regardless of power cycling or an external start button press and
release.

4-2 Operating Modes

System operating modes determine the start-up and operating behavior of a F3SL system. Operating mode def-
initions rely on the operating states presented above. Operating mode selection is performed via configuration
switches in the removable cap on the bottom of the receiver.

Note: If internal alarms are detected by the F3SL system during power-up or operation, it will enter the alarm
state with its safety outputs in the OFF state.

4-2-1 Automatic Start

A F3SL system will power-up with its safety and auxiliary outputs OFF, and, if the detection zone is not obstruct-
ed, enter the machine run state. In this state, when an object is sensed entering the detection zone, the F3SL

system will change from machine run to machine stop and remain in this state until the obstruction is removed.
Once the detection zone is clear, the F3SL system will automatically change from machine stop to machine run.

4-2-2 Start Interlock

The F3SL system will power-up with its safety outputs OFF, and, if no alarms are detected, enter the interlock

state. To enter the machine run state, the detection zone must be clear (or an Exact Channel Select pattern sat-
isfied), and then the operator must press and release the Start button. In the machine run state, when an object
is sensed entering the detection zone the F3SL system will change from machine run to machine stop. Once the
detection zone is clear, the F3SL system will automatically change from machine stop to machine run.

4-2-3 Start/Restart Interlock

A F3SL system will power-up with its safety outputs OFF, and, if no alarms are detected, enter the interlock state.
To enter the machine run state, the detection zone must be clear (or an Exact Channel Select pattern satisfied),
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4-3 Operating Mode Selection 4 System Operation

and then the operator must press and release the Start button. In the machine run state, when an object is
sensed entering the detection zone the F3SL system will change from machine run to interlock. The F3SL sys-
tem will remain in the interlock state even after the obstruction is removed from the detection zone. To enter the
machine run state, the operator must press and release the start button. If any obstruction is present in the de-
tection zone when the start button is pressed and released, the F3SL system will remain in the interlock state.

Note: The definitions above mention a start button. See Section 10—“Connecting To The Machine Control Cir-
cuit” for wiring of the start button.

/\\' WARNING

Perimeter guarding installations must not allow a machine or robot to restart automatically. Use a start switch
placed outside and within view of the hazardous area.

4-3 Operating Mode Selection

Operating mode is selected by setting positions 1 and 2 of Switches A and B, located inside the receiver end
cap. Refer to Table 4-1. Any mismatch between the settings of Switch A and B will result in an alarm condition.
To access Switches A and B, remove the four captive screws which secure the largest receiver end cap. Set
these switches before mounting the recieiver.

/\ WARNING

Disconnect power before removing end caps.

Table 4-1 Operating Mode Switch Settings

SWITCH A SWITCH B
OPERATING MODE 1 2 1 2
Automatic Start (default setting) ON ON ON ON
Start interlock OFF ON OFF ON
Start/Restart interlock OFF OFF OFF OFF
Not Allowed ON OFF ON OFF
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5 Detection Options

/\\ WARNING

Use of Exact Channel Select and/or Floating Blanking will make the F3SL system less sensitive to objects in
the detection zone. Improper use of either can result in severe injury to personnel. Exact Channel Select
may require a hard barrier guard (see “9-2-1 Additional Guarding” on page B-19), Exact Channel Select or
Floating Blanking may require an increase in the safety distance. Read the following section carefully.

5-1 Exact Channel Select (ECS)

ECS disables selected, fixed areas of the detection zone by masking off specific, fixed beam locations. ECS is
helpful when stationary objects such as tooling and fixtures permanently obstruct a portion of the detection zone.

ECS requires that any portion of the detection zone which is blocked remain blocked. If the obstruction is re-
moved the F3SL system will enter a machine stop state. The synchronization beam (the beam nearest to the
cable) cannot be selected. Also, one additional beam must remain unblocked. A channel is defined as one emit-
ter/receiver pair or “beam”.

See "Table 5-1 System Response to Exact Channel Select" on page B-8 for a diagram of F3SL system response
during operation with ECS active.

Table 5-1 System Response to Exact Channel Select

Channel Select [Exact Channel Select|Exact Channel Select|Exact Channel Select|Exact Channel Select|Exact Channel Select
Status Inactive Inactive Active Active Active

Channel 1 O O O o O
Channel 2 O O % K K
Channel 3 O 382 2& K
Channel 4 O O K K }K

Channel 5... O O O O O

System machine run machine stop machine run machine stop machine stop

Response

5-2 Floating Blanking @®

Up to two channels can be disabled at any location in the detection zone (except for the synchronization beam)
without the F3SL system going to the machine stop state. The disabled channels are not fixed at a single location
but “float” through the detection zone.

See Table 5-2 for a diagram of F3SL system response during operation with Floating Blanking active.
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Table 5-2 System Response to Floating Blanking

Floating 1 1 1 1 2 2 2 2 2 2 2
Blanking | Channel | Channel | Channel | Channel | Channel | Channel | Channel | Channel | Channel | Channel | Channel
Inactive Floating Floating Floating Floating Floating Floating Floating Floating Floating Floating Floating
Blanking | Blanking | Blanking | Blanking | Blanking | Blanking | Blanking | Blanking | Blanking | Blanking | Blanking
Active Active Active Active Active Active Active Active Active Active Active

Channel O O O O O O O O O O O X
Channel 2 O O O 38{ Zgi O O & & & 382 O
Channel 3 385 O 38i Zgi O O 382 382 O 38{ O 382
Channel 4 O O O O 38i O O O 322 K 38{ O
Channel 5... O O O O O O O O O O 38{ 38{
1 0 1 2 2 0 1 2 2 3 3 3
System Response Exception | Exceptions | Exception | Exceptions | Exceptions | Exceptions | Exception | Exceptions | Exceptions | Exceptions | Exceptions | Exceptions
machine stop| machine | machine |machine stop|machine stop| machine | machine | machine | machine |machine stop|machine stop|machine stop
run run run run run run

Table 5-3 Icon Key for Tables 5-1 and 5-2

Symbol Description
O = Optical channel is not blocked.
X = Optical channel is blocked.
A = Optical channel is selected by Exact Channel Select.
X = Optical channel is selected by Exact Channel Select and is blocked.

5-3 Using Exact Channel Select with Floating Blanking

Using Exact Channel Select with Floating Blanking is an advanced feature. All situations which may occur to
the F3SL system detection zone must be carefully considered. The F3SL system may be less sensitive to
objects in the detection zone. The safety distance must be increased. Failure to do so may cause serious

injury.

To prevent a hand or other objects to enter the channel-selected part, provide a physical guard such as a
fence.

When both Exact Channel Select and Floating Blanking are selected, the floating channels are allowed to occur
anywhere within the detection zone (except for the beam nearest the cable), even within the area selected by
Exact Channel Select. In these areas, a channel that should normally be blocked is allowed to be clear.

B-9



5 Detection Options 5-4 Activating and Programming Exact Channel Select

5-3-1 The Effect of Exact Channel Select and Floating Blanking on Minimum Object
Resolution

When Exact Channel Select and/or Floating Blanking is active, the safety distance is affected. Exact Channel
Select and Floating Blanking desensitize the light curtain and increase the size of the minimum object detected.
The increase is equal to the channel spacing distance for each channel that is disabled.

* A F3SL system with one channel disabled has a minimum object sensitivity of:
30mm + 22mm =52mm (2.05 inches).

* A F3SL system with two channel disabled has a minimum object sensitivity of:
30mm + 22mm + 22mm =74mm (2.91 inches).

If the size of the object detected by the F3SL system increases, the minimum safe distance must increase. Use
the minimum object sensitivity given in to determine the new figure to use when computing the safety distance.

Table 5-4 Sample and Dy Factors

Total Number of Beams Minimum Object Resolution d Depth Penetration Factor, Dpf
Disabled by Exact Channel for use with ANSI Formula (Dpf
Select and/or Floating Blanking = 3.4 (d-7.0) mm)
None 30 mm (1.18 inches) 78.2mm (3.08 inches)
1 Beam 52 mm (2.05 inches) 153.0 mm (6.02 inches)
2 Beams 74 mm (2.91 inches) 227.8 mm (8.97 inches)
3 Beams 96 mm (3.78 inches) 302.6 mm (11.91 inches)
4 Beams 118 mm (4.65 inches) 377.4 mm (14.86 inches)
5 Beams 140 mm (5.51 inches) 452.2 mm (17.80 inches)
etc...

5-4 Activating and Programming Exact Channel Select

Exact Channel Select is activated by setting position 4 of Switches A and B, located inside the receivere end
cap. Refer Figure 3-1 and Table 5-5. Any mismatch between the settings of Switches A and B will result in a
alarm condition. To access Switches A and B, remove the four captive screws which secure the largest receiver
end cap. Set these switches before mounting the receiver.

/\ WARNING

Disconnect power before removing end cap.

To program an ECS pattern, the F3SL system must be in the machine stop state. An ECS pattern is stored by
blocking the appropriate area of the detection zone and pressing, then releasing the program button (See Figure
3-1 for location).

The F3SL system will then enter the interlock or machine stop condition, regardless of the operating mode. The
Start button may be pressed-and-released or power may be cycled to enter the machine run state. Subsequent
power cycles will result in operation in accordance with the configured operating mode.

A new ECS pattern is recorded when the system is in the machine stop state with no alarms, the configuration
switches are correctly set, and the Program button is pressed and released. If the configuration switches are
subsequently set to disable ECS, the stored ECS pattern is cleared.

Note: The Program button is accessed by removing a tamper-resistant screw. A wrench which matches this
screw is provided in the receiver hardware package. This wrench should be kept under supervisor con-
trol. The tamper-resistant screw must be replaced to maintain the environmental integrity of the F3SL
system.
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Table 5-5 Detection Option Switch Settings
SWITCH A SWITCH B

OPERATING MODE
Exact Channel Select Active

Exact Channel Select Inactive
(default setting)

One-channel Floating Blanking Active
Two-channel Floating Blanking Active
Floating Blanking Inactive (default setting)
Not Allowed — alarm Condition

5-5 Activating Floating Blanking

Floating Blanking (either one- or two- beam) is activated by setting positions 5 and 6 of Switches A and B located
inside the receiver end cap. Refer to Figure 3-1 and Table 5-5. Any mismatch between the settings of Switch A
and B will result in an alarm condition. To access Switches A and B, remove the four captive screws which se-
cure the largest receiver end cap. Set these switches before mounting the receiver. Use of the program button
is not required.

Note: When ECS or Floating Blanking is active, the amber ECS/FB Indicator will illuminate to indicate that the
F3SL system is operating in a less sensitive state.
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6 DIAGNOSTIC AND TEST FEATURES 6-1 Upper Most/ Lower Most Beam Indicators

6 DIAGNOSTIC AND TEST FEATURES

6-1 Upper Most/ Lower Most Beam Indicators

The F3SL system has a visible, red Upper Most/Lower Most Beam Indicators (Bl), adjacent to one for upper most
and another one for lower most infrared beam. These Bl are located on the receiver. The Bl will light when the
infrared beam fails to meet the conditions necessary for the F3SL system to remain in the machine run state.
When the synchronization beam is broken, all Bl will light.

Bl are not a safety critical component. An Bl failure will not cause a alarm condition and the F3SL system will
continue to operate.

6-2 Synchronization Beam

Synchronization between the F3SL system emitter and receiver is optical. The beam closest to the cable con-
nector supplies this signal. When this beam is blocked, the system will enter a machine stop state and both
Beam Indicators (BI) will light. When the beam is cleared, the system will resynchronize itself and enter a state
consistent with its operating mode.

6-3 Machine Primary Control Element (MPCE) Monitoring

MPCE monitoring is an important safety function. It monitors the F3SL system interface to the guarded machine
and checks to ensure that the control elements are responding correctly to the light curtain and to detect any
inconsistency between the two machine MPCE. This is necessary to detect a malfunction within the interface
which presents a stop signal from reaching the machine controller.

Connections for MPCE monitoring are made at the receiver. On power-up, the F3SL system looks for an MPCE
closed condition. If this is found, it will enter a state consistent with the selected operating mode. When the F3SL
system enables its safety outputs, it monitors the MPCE for a closed-to-open transition. This transition must oc-
cur within 300 ms or the F3SL system considers the MPCE alarmed. The F3SL system will then enter an alarm
state. Additionally, if the MPCE connectors are incorrectly wired, the F3SL system will enter an alarm state.

Note: For proper operation of the F3SL system when MPCE is not active, the MPCE input must be wired to the
F3SL system ground.

6-3-1 Activating and Deactivating MPCE Monitoring

MPCE monitoring is activated by setting position 3 of Switches A and B located inside the receiver end cap. Re-
fer to Figure 3-1 and Table 6-1. Any mismatch between the settings of Switches A and B will result in an alarm
condition. To access Switches A and B, remove the four captive screws which secure the largest receiver end
cap. Set these switches before mounting the receiver.

/\\ WARNING

Disconnect power before removing end caps.

Table 6-1 MPCE Switch Settings

Switch A Switch B
MPCE MONITORING 3 3
ACTIVE OR NOT ACTIVE
Active OFF OFF
Not Active (default setting) ON ON
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7 Outputs

7-1 Safety Outputs

/\\' WARNING

This product is designed for use on a 24 VDC, negative ground (protective earth) electrical system only.
Never connect the F3SL to a positive ground (protective earth) system. With a positive ground (protective
earth) wiring scheme, certain simultaneous shorts of both safety outputs may not be detected and the
guarded machine may not stop resulting is severe operator injury.

The F3SL system receiver supplies two independent PNP-type, safety outputs to provide run/stop signals to the
guarded machine. In the machine run state, the safety outputs are electrically conducting and source 500 milli-
amps of current at 24 VDC. In the machine stop state, the outputs are not electrically conducting.

Note: The safety outputs must have a minimum load or the F3SL system will enter a alarm condition. For the
purpose of testing prior to final installation, this load can be supplied by a 10K ohm resistor (included in
documentation kit). See Figure 7-1 for details.

OSSD1 0SsSsD2 oV 24 V+

%10}( ohm %WK ohm
1 L

- - 24VDC
SUPPLY

Figure 7-1 Connection of load to safety outputs for testing.
7-2 Auxiliary Output

This is not a safety output. F3SL systems suplies one PNP-type auxiliary output.In the on state, this Auxiliary
output will source up to 100mA, and will be on when the safety outputs are on. (Follow mode)
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8 Safe Mounting Distance

/\\ WARNING

Never install a F3SL system without regard to the safety distance. If the F3SL system is mounted too close
to the point of operation hazard, the machine may not stop in time to prevent an operator injury.

A F3SL system must be mounted far enough from the machine danger zone so the machine will stop before a
hand or other body part reaches the hazardous area. This distance is called the safety distance. It is a calculated
number based on a formula. See Figure 8-1 for an illustration of the safety distance.

Light Curtain

[ Ds

Ds is the minimum safe distance
between the light curtain sensing
field and the point of operation
hazard (pinch point).
Figure 8-1 Safe Mounting Distance

Regardless of the calculated distance, a F3SL system should never be mounted closer than 5.5 inches (140
mm) from the point of operation hazard. This is required by Table 0-10 in OSHA 1910.217.

8-1 European Safety Distance Formulas

The following discussion is based on standard EN999:1998 and applies to light curtains used in industrial envi-
ronments.

8-1-1 Safety Distance Formula for Systems with a Minimum Object Resolution of 40

mm or Less
When the minimum object resolution of the system is 40 mm or less, use the following formula:
S=(KxT)+C

where:

S = the minimum distance in millimeters, from the danger zone to the detection point, line, plane or zone.
K'=2000 mm/s

T = the overall system stopping performance in seconds.

T=tpntts

tm = maximum stopping time of the machine is seconds.

ts = response time of the safety light curtain in seconds.

This response time is given in 2-2 Technical Specifications.

C = 8(d-14 mm), but not less than zero.

d = the minimum object detection of the F3SL system in millimeters.
ie.

S = (2000 mm/s x T) + 8(d — 14 mm)
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<Calculation example>
Under the conditions of T,,= 0.05, Ts=0.024 and d=30 mm,
S =2000 mm/s x (0.055+0.02) + 8 (30 mm-14 mm)

=268 mm

This formula applies for all minimum distances of S up to and including 500 mm. The minimum value of S shall
not be less than 100 mm.

If S is found to be greater than 500 mm using the formula above, then the formula below can be used. In this
case the minimum value of S shall not be less than 500 mm.

S =(1600 mm/s x T) + 8(d — 14 mm)

8-1-2 Safety Distance Formula for Systems with a Minimum Object Resolution Great-
er Than 40 mm

When the minimum object resolution of the system is greater than 40 mm, use the following formula:

S=(KxT)+C

where:

S = the minimum distance in millimeters, from the danger zone to the detection point, line, plane or zone.

K '=2000 mm/s

T = the overall system stopping performance in seconds.

T=t,tts

t,, = maximum stopping time of the machine is seconds.

ts = response time of the safety light curtain in seconds.

This response time is given in Section 2-2—Technical Specifications.

C =850 mm.

ie.

S = (1600mm x T) + 8560mm

8-1-3 Factors Affecting the Safety Distance Formula

When light curtains are used for machine initiation, their minimum object resolution must be 30 mm or smaller
(based on EN 999, other standards may vary). In this case the formula given in Section 8-1-1 applices except
that the minimum distance S shall be greater than 150 mm./

For parallel approach the formula for C becomes:
C =1200 mm — (0.4 x H), but not less than 850 mm
H = the height of the detection zone above the floor in mm.

8-2 US Safe Distance Formulas

In the United States two formulas exist to properly determine the safety distance. OMRON recommends the for-
mula provided by the American National Standards Institute (ANSI) which incorporates additional factors when
compared to the formula required by OSHA.

The ANSI formula given below is for a normal approach to the light curtain.
Ds = Kx(Tg+ T+ Ty + Tpm) + Dy
Where:

Ds = minimum safety distance, in inches, between the F3SL detection zone and the nearest point of operation
hazard.

K = hand speed constant in inches per second. The ANSI standard value is 63 inches/second which assumes
the operator starts a hand motion toward the point of operation from rest. According to ANSI B11.19-1990, “The
value of the hand speed constant, K, has been determined by various studies and although these studies indi-
cate speeds of 63 in./sec. to over 100 in./sec., they are not considered conclusive determinations. The user
should consider all factors, including the physical ability of the operator, when determining the value of K to be
used.”
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8 Safe Mounting Distance 8-2 US Safe Distance Formulas

T = the stop time of the press (or machine) in seconds, measured from the final de-energized control element.
Measured at maximum closing velocity.

T, = the response time, in seconds, of the press or machine control circuit to activate the machine’s brake.
Note: T, + T, is usually measured together by a stop time measuring device.

T, = the response time of the F3SL system, in seconds.

This response time is given in 2-2 Technical Specifications on page B-2.

Tpm = the additional stopping time, in seconds, allowed by the brake performance monitor before it detects stop
time deterioration.

The Ty, factor allows consideration for brake wear, adding extra stop time allowed by the brake monitor. There-
fore, Tpm = Brake monitor set point - (T + To).

Note: Ifthe guarded machine is not equipped with a stop time performance monitor, a percentage increase fac-
tor should be applied to the stop time of the machine to allow for braking system wear. Contact your ma-
chine manufacturer for information.

Dyt = This is related to the minimum object sensitivity of the F3SL system. By knowing the minimum object sen-
sitivity, S, of the F3SL system, Dy is read directly from Table 5-4 depending on the F3SL model being installed.
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9-1 Reflective Surface Interference 9 Installation

9 Installation

/\\ WARNING

Install the F3SL system so as not to be affected by the reflection from the reflective surface. Failure to do so
may cause the system undetectable, resulting in severe operator injury.

9-1 Reflective Surface Interference

A reflective surface adjacent to the detection zone can deflect the optical beam and may cause an obstruction

in the zone not to be detected. (See Figure 9-2 and Figure 9-3.) The reflective surface may be part of the ma-

chine, mechanical guard or workpiece. Therefore, a minimum distance (d) must exist between the reflective ob-
ject and the center line of the F3SL detection zone. The Test Procedure (Appendix B) must be used to test for
this condition.

— Operating Range, R SN

Approach direction

Interruption

Central beam Light beam interrupted

Emitter Receiver

Reflective Surface |:|

| Perimeter of danger area |

Figure 9-1 Correct Mounting Example with Proper Alignment
.The interruption is clearly detected. The reflective object is outside of the beam angle.

Approach direction
%

f

Interruption V/ Beam Angle, a
— Central beam Lig_htT)e;m_intgrrlT_

Emitter Receiver

" Reflection
Reflective Surface

| Perimeter of danger area I

Figure 9-2 Unsafe Mounting Example
The interruption is not detected because of the reflection. The reflective object is inside the beam angle.
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9 Installation 9-1 Reflective Surface Interference

Sensing Field

Interniption

Emitter Reflection Receiver

Reflective Surface

| Perimter of danger area |

Figure 9-3 Unsafe Mounting Example

Interruption is not detected because of the reflection. Reflective surface interference may also appear above and
below the sensing field.

O

Receiver

Emitter

Beam Angle, a

Reflective Surface D

| Perimeter of danger area I

Figure 9-4 Worst Case Alignment Example
This example shows the minimum distance from the reflective surface, d, to one side of the beam center line.

1.3m

900

700
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500

300 e
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100

00.3m 2m 4m 6m 8m 10m 12m 14m  16m  18m  20m
Range (m)

B-18



9-2 General Considerations 9 Installation

Figure 9-5 Minimum Distance from a Reflective Surface as a Function of Range
9-2 General Considerations
9-2-1 Additional Guarding

Areas of access to the point of hazardous operation not guarded by the F3SL system must be protected by suit-
able means such as a fixed barrier guard, an interlocked guard or a safety mat. See Figure 9-6.

1—Dg —=

e
o
1/‘ / //
-
o L.
Hazard
Zone

Supplemental

Guarding
Mechanical Example
Barrier

-

Figure 9-6 Correct Light Curtain Installation Example

9-2-2 Installation of Multiple Systems

When two or more F3SL systems are mounted in close proximity and in alignment with each other, precautions
should be taken to avoid one curtain interfering with another. This can be corrected by mounting the emitters
and receivers back-to-back or stacked. See Figure 9-7 for reference.
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9 Installation 9-2 General Considerations

NOT RECOMMENDED INSTALLATION

This arrangement may be subject
to interference between the two
light curtains.

Receiver
Receiver

PREFERRED INSTALLATION
The receivers are mounted
back to back.

Receiver
Receiver

PREFERRED INSTALLATION
An alternating receiver to

o
>
[}
[&]
(]
14
_J_ J transmitter orientation

is suggested.

Emitter

| Receiver

Figure 9-7 Multiple Light Curtain Installation Configurations

9-2-3 Access to Configuration Switches

Switches to configure the F3SL system operating features are located inside the end cap of the receiver and
Exact Channel Select is programmed via a push button accessed from the front of this end cap. If it will be nec-
essary to change the configuration or Exact Channel Select program during operation, access to this cap must
be maintained. When reinstalling end caps, tighten the four slotted end cap screws in a diagonal pattern to a
torque of 7 to 9 in-Ibs. (0.8 to 1 Nm)

/\\ WARNING

Isolate power before removing end cap.

9-2-4 Detection Zone

The F3SL system detection zone is delineated by the inside edge of the emitter and receiver endcaps. The area
outside these marks is not protected. Position the F3SL system so that it is only possible to access the danger
point through the detection zone.

9-2-5 Alignment

Physical alignment of the emitter and receiver units is easiest when the F3SL system is in the automatic start
operating mode with Exact Channel Select inactive. The units should be in the same plane and at equal height.

The Upper Most/ Lower Most Beam Indicators will light when a beam is out of alignment. See Section 6-1—Up-
per Most/ Lower Most Beam Indicators for details.
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9-2 General Considerations 9 Installation

9-2-6 Cable Assemblies

Receiver cable connections are color coded red and emitter cable connections are black. Details of the pin-out
connections for the OMRON-supplied connector are provided in Table 3-1.

9-2-7 Input Power Requirements/Connections

The F3SL system operates directly from 24 VDC +20%. Power to the F3SL system must come from a dedicated
power supply which meets the requirements of IEC 60204-1 and IEC 61496-1. The F3SL system internally gen-
erates voltages for its own use. No other devices should be connected to these voltages.

9-2-8 Special Requirements for Perimeter Guarding

In perimeter guarding applications the F3SL system detection zone is placed around the outside perimeter of a
guarded machine or robot. This placement leaves space for personnel to stand between the detection zone and
the hazardous machine.

In this case, the guarded machine must only be restarted using a switch located outside and with a full view of
the area of hazardous motion. Operation of the F3SL system in the start/restart interlock operating mode is suit-
able for perimeter guarding.

9-2-9 Marking Minimum Object Resolution

Serial number labels on the emitter and receiver indicate three possible minimum object resolutions. During in-
stallation, use a permanent marker to obscure the object resolutions not set. This will depend on whether no
floating blanking, 1-beam or 2-beam floating blanking is set. See Section 5-3-1 for information.

9-2-10 Presence Sensing Device Initiation

Using the light curtain to initiate a machine after an object is removed from the sensing area is called Presence
Sensing Device Initiation (PSDI). Use of PSDI places additional requirements on the guarding and safety con-
trols. It can restrict advanced light curtain features such as Floating Blanking and Exact Channel Select. Good
sources of reference for PSDI include: ANSI RIA 15.06-1999, OSHA 1910.217(h), and ANSI B11.2-1995.
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10 Connecting To The Machine Control Circuit 10-1 Connecting Via Two Force-Guided Relays

10 Connecting To The Machine Control
Circuit

This product is designed for use on a 24 VDC, negative ground (protective earth) electrical system only.
Never connect the F3SL system to a positive ground (protective earth) system. With a positive ground (pro-
tective earth) wiring scheme, certain simultaneous shorts of both safety outputs may not be detected and the
guarded machine may not stop resulting is severe operator injury.

Never use only a single safety output to control the machine. Should this single output fail, the machine may
not stop, resulting in severe operator injury. The machine must be connected using both safety outputs.

10-1 Connecting Via Two Force-Guided Relays

OMRON model G7SA relays provides force-guided relay outputs for machine control. See Figure 10-1 for the
preferred connection method using two force-guided relays.

Emitter Receiver

—_— —

z
&
— =
3 w S
Note 5 e . -] = =) = g_ 'g
kel 2 © = ) >
s> 2 K| 2| 3| 8| | & =E
— ) g gl 5| 5| E| = Vo
| | @ < = 5| 3| 3| 8
o §| 2 = | 2| °| | @ MPCE2
w| 2| = a 3 *
e = ‘S — - ——
5| 2 3 3| | g ! \ vy
el ¢ £ gl o | 81 MPCE1
< &)
8| §| =g Not
i’ Note 4 Note 2
: i~
IMPCEZI 8
=
@ +24VDC
Power
supply

TL Ground
M:Machine drive (e.g. three-phase motor)
S1:Start switch for interlock reset (NC contact)

MPCE1 and MPCEZ2: safety relay with 2 force-guided relays (recommended model: G7SA) and contactor

Note 1: In regards to MPCE1 and MPCE2, which perform final control of the machine, use safety relays equipped
with a force-guide function (e.g. OMRON model G7SA).

Note 2: If the MPCE monitor function is not used, short circuit the MPCE monitor line (pink) to OV power supply.

Note 3: When the load is not connected to control outputs 1 and 2, this system will enter error state and not
operate properly. For testing during installation, connect the 10 KW resistor (included in documentation kit)
to the MPCE1 and MPCE2 position.

Note 4: When using this system in automatic start mode, short circuit the start line (gray) to OV power supply.

Note 5: When wiring, be sure to connect the proper color cords. Note that colors of the power supply lines are
white for +24 VDC; brown for 0V, differing from those of ordinary sensors.

Note 6: Connect the attached surge-killer in parallel to MPCE1 and MPCE2.

Figure 10-1 Connection Method(Connecting Via Two Force-guided Relays)
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10-2 Connection with OMRON safety relay unit Model G9SA 10 Connecting To The Machine Control Circuit

10-2 Connection with OMRON safety relay unit Model G9SA

When using in combination with Model G9SA-301, nullify the start/restart interlock and the external relay (MPCE) monitoring
features which are integrated in F3SL, before using the feature equivalent to Model G9SA-301.

Operation Chart

ModelFast. "N
Emitter Receiver ¢ Blocked

Reset switch S1

Contacts K1 &K2 b

Contacts K1 & K2 a

Contacts KM1 &KM2b

Contacts KM1& KM2a

VvV vy

PLC input

PLC output

KM3

S1:Reset switch
KM1 and KM2:Magnet contactor (model LP1D)
KM3:Solid-state contactor (model G3J)

M:3-phase motor
E1 and E2:24VDC power supply (model S82K)
=
S — =l 2| =] B | T = s
q > 2 3| S| 8| 5| £| € 5
" wl T 8| 2| 5| E| & =
= g = S| & gl 3| 3 § g
2 s 2 s| C al @8 N &
= ° = g. 5 ) + w
»n 5 2 5 s 3 O
b > 2 3 < o
o N 5 2 =
+ = i
3| 8
+24VDC
o
J7 Ground
PLC
ouT IN
Feedback looj
KM3 P
ki "V
5 ] 5 KM2 St
TE2
THAKAD
TH
0|
SA

Figure 10-2 Connection Method(Example of connection to Model G9SA-301 Safety Relay Unit)
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11 Checkout and Test Procedures 11-1 Checkout Procedure

11 Checkout and Test Procedures
11-1 Checkout Procedure

Once the F3SL system has been configured, mounted, aligned and properly connected to the machine control
system, the initial Checkout Procedure detailed in Appendix A must be performed by qualified personnel. A copy
of the checkout results should be kept with the machine records.

11-2 Test Procedure

The tests outlined in the Test Procedure in Appendix B must be performed at installation, according to the
employer’s regular inspection program and after any maintenance, tooling change, set up, adjustment, or
modification to the F3SL system or the guarded machine. Where a guarded machine is used by multiple
operators or shifts, it is suggested that the test procedure be performed at each shift or operation change.
Testing ensures that the light curtain and the machine control system work properly to stop the machine.
Failure to test properly could result in serious injury to personnel.

The Test Procedure must be performed by qualified personnel. To test the F3SL system with Exact Channel
Select and Floating Blanking disabled, use the OMRON-supplied test object. For applications where Exact
Channel Select or Floating Blanking are enabled, see Table 5-4 to determine the proper size test object.

11-3 Using the Test Object

When using the test object, guide it through the detection zone as shown below.

Figure 11-1 Test Object Pattern

12 Cleaning

Accumulation of oil, dirt and grease on the front filter of the F3SL emitter and receiver can effect the system op-
eration. Clean filters with a mild detergent or glass cleaner. Use a clean, soft, lint-free cloth. Painted F3SL sur-
faces may be cleaned with a mild de-greasing cleaner or detergent.
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13-1 Dimensional Drawings 13 Dimensional Drawings and Patents

13 Dimensional Drawings and Patents

13-1 Dimensional Drawings
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Figure 13-1 Dimensional Drawing

Table 13-1 Emitter and Receiver Lengths

Model A (mm) B (mm) C (mm)
F3SL-A0351P30 351 415 435.3
F3SL-A0523P30 523 587 607.3
F3SL-A0700P30 700 764 784.3
F3SL-A0871P30 871 935 955.3
F3SL-A1046P30 1046 1110 1130.3
F3SL-A1219P30 1219 1283 1303.3
F3SL-A1394P30 1394 1458 1478.3
F3SL-A1570P30 1570 1634 1654.3
F3SL-A1746P30 1746 1810 1830.3
F3SL-A1920P30 1920 1984 2004.3
F3SL-A2095P30 2095 2159 2179.3

13-2 Patents

Elements of the electoronics and optics essential to meet the specifications and performance standards of OM-
RON controls are covered by one or more of the following U.S.Patent Numbers:5015840; 5281809.
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14 Troubleshooting 14-1 Receiver Endcap Indicator Lights

14 Troubleshooting

14-1 Receiver Endcap Indicator Lights

1. GREEN - The guarded machine is operating.
2. RED - The light curtain is blocked and the guarded machine is not operating.

3. YELLOW interlock- The light curtain is waiting for the start button to be pushed. The guarded machine is not
operating. If the LED is blinking, the light curtain is in a alarm condition.

4. AMBER FB or CS - The light curtain is operating in a reduced resolution mode.

14-1-1 Receiver Troubleshooting
If the yellow interlock LED is blinking:

1. Check the configuration for MPCE Monitoring. If MPCE Monitoring is inactive (via receiver endcap DIP
switches), the input (pink wire) must be connected to system ground. If MPCE is active, the input must be
connected to the normally closed contacts of the control relays of the guarded machine or the monitor ter-
minal of the RM module. See Section 10—Connecting To The Machine Control Circuit for an example.

2. Make sure both DIP switches in the receiver endcap have been set properly and identically. See Tables 4-
1, 5-4 and 6-1 in manual.

3. Verify the power supply is within specified limits (+24V + 20%).

4. Verify the light curtain is properly connected to the control relays of the guarded machine. If the light curtain
is not intended to be connected to control relays, see Section 7-1—Safety Outputs of manual for instruction.

5. Verify the control relays are within operating limits of the safety outputs. See Section 2-2—Technical Spec-
ifications.

6. Verify the cable lengths from the light curtain to the control relays are within specified limits.(Max.60 m is
possible.)

7. Call OMRON.
If the red LED is always on:
1. Verify the yellow LED on the emitter is on.
2. Realign the light curtain.
3. Verify the first beam (synchronization beam) is not obstructed.

14-2 Emitter Endcap Indicator Light

Yellow — The Emitter is active. If the LED is blinking, the light curtain is in a alarm condition.

14-2-1 Troubleshooting the Emitter

If the yellow LED is off:
1. Verify the cable is connected.
2. Verify the power supply is within limits (+24V + 20%).
3. Call OMRON.

If the yellow LED is blinking:

1. Verify the power supply is within limits (+24V + 20%).
2. Call OMRON.
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A-1 Checkout Procedure Log

Appendix A —Checkout Procedure

Appendix A —Checkout Procedure

A-1 Checkout Procedure Log

The following checkout procedure must be performed by qualified personnel during initial F3SL system installa-
tion and at least every three months or more frequently depending on machine usage and company guidelines.

Machine Identification: Date:
Item Condition Comments

1. Verify that the guarded machine is compatible with the type of machine | O Pass
which maybe used with the F3SL system. See Section 1—Important a Fail
Safety Warnings for further information.
2. Verify that the mounting distance of the F3SL system is equal to or O Pass
greater than the minimum safe distance from the danger point. See Sec- 4 Fail
tion 8—Safe Mounting Distance for further information.
3. Determine that all access to the danger point not protected by the F3SL | O Pass
system is guarded by other means, such as gates, fencing or other 4 Fail
approved methods. Verify that all additional guarding devices are installed
and operating properly.
4. Make sure the operator is not able to stand between the F3SL system U Pass
detection zone and the machine danger point. Verify that the light curtain a Fail
can only be reset from a position outside and within view of the hazardous
machine area.
5. Inspect the electrical connections between the guarded machine’s con- | U Pass
trol system and the F3SL system. Verify that they are properly connected 4 Fail
to the machine such that a stop signal from the F3SL system results in an
immediate halt of the machine’s cycle. See Section 10—Connecting To
The Machine Control Circuit.
6. If the MPCE monitoring feature is not used, proceed to step 7. To test O Pass
the MPCE feature, verify that the feature has been enabled. Turn the Q Fail
machine power on. Cycle the machine. Place a temporary jumper wire
between the MPCE connections. The F3SL should enter a alarm condi-
tion. Remove the temporary jumper. Press and release the start button.
7. Record the test results in the machine log, then perform the Test Proce- | 0 Pass
dure. 4 Fail

Technician Signature:
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Appendix B —Test Procedure B-1 Test Procedure Log

Appendix B —Test Procedure

B-1 Test Procedure Log

The following test procedure must be performed by qualified personnel during initial F3SL system installation,
according to the employer’s regular inspection program and after any maintenance, adjustment or modification
to the F3SL system or the guarded machine. Testing ensures that the light curtain, safety system, and machine
control system work together to properly stop the machine. Failure to test properly could result in serious injury
to personnel. To test the F3SL system, use the correct size test object.

Machine Identification: Date:
Item Condition Comments
1. Disable the guarded machine. Apply power to the F3SL system. d Pass
Q Fail

2. Visually inspect the machine to ensure that access to the danger pointis | U Pass
only through the F3SL detection zone. If not, additional guarding, including | U Fail
mechanical barriers may be required. Verify that all additional guarding
devices and barriers are installed and operating properly.

3. Verify that the mounting distance of the F3SL system is equal to or O Pass
greater than the calculated minimum safety distance from the danger 4 Fail
point. See Section 8—Safe Mounting Distance for further information.
Ensure that the operator is not able to stand between the F3SL detection
zone and the danger point.

4. Check for signs of external damage to the F3SL system, the machine Q Pass
and the electrical cables and wiring. If damage is found, lock the machine | Q Fail
off and report to the supervisor.

5. Interrupt the F3SL system detection zone with the proper size test U Pass
object. Move the test object inside the perimeter (along the top, sides and | U Fail
bottom) of the detection zone and up and down through the center. At least
one Individual Beam Indicator must be lit while the test object is anywhere
in the detection zone. If in automatic start mode, verify that the red
machine start light is lit. If in start/restart interlock mode, verify that the red
machine stop and yellow interlock lights are on. Press and release start
button before proceeding to step 6.

6. Start the machine. While the machine is in motion, interrupt the detec- O Pass
tion zone with the test object. The machine should stop immediately. Never | U Fail
insert the test object into the dangerous parts of the machine. With the
machine at rest, interrupt the detection zone with the test object. Verify that
the machine will not start with the test object in the detection zone.

7. Verify that the braking system is working properly. If the machine does U Pass
not stop fast enough, adjust the braking system or increase the distance 4 Fail
from the detection zone to the danger point.

8. If the safety devices or the machine fails any of these tests, do not run U4 Pass
the machine. Immediately tag or lockout the machine to prevent its use 4 Fail
and notify the supervisor.

Technician Signature:
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