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Your Advantage
Various delay functions adjustable at device:
 2ELEASEDELAY
 2ELEASEDELAYRETRIGGERABLE
 /NDELAY
 &LEETINGONMAKE�BREAK
 $ELAYFUNCTIONSETTABLEVIAPOTENTIOMETER
Various safety functions defined:
 %3TOP
 3AFETYGATE
 4WOHANDCONTROL
 3AFETYMAT�3AFETYEDGE
 %XCLUSIVEORCONTACTS
 ,IGHTCURTAIN
-ANUALORAUTOSTART

s 0ROTECTIONAGAINSTMANIPULATIONBYSEALABLETRANSPARENTCOVER

Features
• According to

- Performance Level (PL) e and category 4 to EN ISO 13849-1
- SIL Claimed Level (SIL CL) 3 to IEC/EN 62061
- Safety Integrity Level (SIL) 3 to IEC/EN 61508 and IEC/EN 61511

• !CC�TO%.������FORFURNACES
,INEFAULTDETECTIONON/NBUTTON�
-ANUALRESTARTORAUTOMATICRESTART
7ITHORWITHOUTCROSSFAULTMONITORING
�CHANNEL
&ORCIBLYGUIDEDOUTPUTCONTACTS
/UTPUT�MAX��./INSTANTANEOUSSEMICONDUCTORMONITORINGOUTPUT
,%$INDICATORFOROPERATION�DELAYCONTECTSANDFAILURE
!SOPTIONWITHPLUGGABLETERMINALBLOCKSFOREASYEXCHANGEOFDEVICES
WITHSCREWTERMINALS
ORWITHCAGECLAMPTERMINALS
7IDTH�����MM

��
��
��
�

0ROVIDE AN ONDELAY OR OFFDELAY WHEN A ACTIVATING A SAFETY FUNCTION�
)T CAN BE USED TO PROTECT PEOPLE ANDMACHINES IN APPLICATIONSWITH E
STOPBUTTONS�SAFETYGATES�LIGHTCURTAINSWITHSELFTESTING�4YPE�	ACC�TO
)%#�%.��������HANDCONTROLSFORPRESSESASWELLASOTHERPRODUCTION
MACHINERYWITHDANGEROUSCLOSINGACTION �4YPE )))# TO%. )3/�����	
ANDFORSAFETYMATS�SAFETYEDGESANDTAPESWITCHESWITHAMAX�SWITCHING
CURRENTOF��M!�

'REEN,%$/.� /N�WHENSUPPLYCONNECTED

2ED,%$%22� /N�ATINTERNALERROR

&LASHESATEXTERNALERROR

'REEN,%$+��+�����	
E�G�+�+�����	� /N�WHENRELAY+�AND+�����	

ENERGIZED�E�G�WHENRELAY
+��+��+�AND+�����	ENERGIZED

&LASHESDURINGTIMEDELAY

&LASHESATEXTERNALERRORSINCOMBINATION
WITHmASHINGON,%$%22
�SEEmASHINGCODES	

4HEMULTIFUNCTIONAL SAFETY TIMER 5' ���� PROVIDES PROTECTION OFMEN
ANDMACHINESBYENABLINGANDDISABLINGASAFETYCIRCUIT�4HISISDONEBY
THEADJUSTEDTIMEDELAYFUNCTION�3IMPLYSELECT�OUTOF�DELAYFUNCTIONS
WITHAROTARYSWITCHnREADY�4HEADJUSTEDTIMEISSAFEOVERTHECOMPLETE
SETTING RANGE�4HE5'���� ISAVAILABLE FORDIFFERENT SAFETY FUNCTIONS�
)THASSAFEDELAYEDANDINSTANTANEOUSCONTACTS�

Safety Technique

SAFEMASTER C

Multifunctional Safety Timer 

UG 6961

Product Description

Circuit Diagram

Connection Terminals

Approvals and Markings

Application
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Terminal designation Signal description

!�� $#��6

!� �6

������������
�����������

&ORCIBLYGUIDED./CONTACTSFOR
DELAYCONTACTS

�� 3EMICONDUCTORMONITORINGOUTPUT

'.$ 2EFERENCEPOTENTIALFOR
3EMICONDUCTORMONITORINGOUTPUT

3���3�� #ONTROLOUTPUT

3���3���34��34��2%3 #ONTROLINPUT

#ANADA�53!

!LLTECHNICALDATAINTHISLISTRELATETOTHESTATEATTHEMOMENTOFEDITION�7ERESERVETHERIGHTFOR
TECHNICALIMPROVEMENTSANDCHANGESATANYTIME�
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Function Diagram

S22

S12

ST1

t>ton

t>tdiff

t<tdiff

tvtv

A1/A2

tvtv

M10701_d
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t :  Actuation time of start button (see technical data)

t :    Time delay

diff

on

V

Simultaneity demand of the safetyfunction (see technical data)

Fault Indication by Flashing Code on K1/K2

Simultaneity
error

Potentiometer or
adjustment failure

Line fault across
start button

Cross fault or
wiring fault

M10697_a
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Block Diagrams

M11030
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K1/K2
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+
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Practical Notes Practical Notes

Operating mode
-ANUALORAUTOSTARTISCHOSENBYWIRING�/NMANUALSTART3��HASTOBE
CONNECTEDTO34��VIAAN./PUSHBUTTON�&ORAUTOSTART3��ISCONNECTED
TO34��)FBOTHINPUTSARECONNECTEDTO3��THEUNITGOESINTOSAFEFAILURE
MODE�!RESTARTORNEWSTARTOFTHEDEVICEHASTOBEMADE�
/NLYANAUTOMATICSTARTATSAFETYFUNCTIONTWOHANDCONTROL��??ISPOSSIBLE�

Line fault detection e.g. monitoring of ON-button

)FTHE/NBUTTONPRESSEDMORETHAN�STHEADEQUATEOUTPUTCONTACTSOFTHE
SAFETYFUNCTIONCANgTBESWITCH�4HEOUTPUTCONTACTSCANBEENERGIZEDWHEN
THE/NBUTTONPRESSEDAGAIN����S�T/.��S	�
!LINEFAULT ISDETECTEDIFTHE/NBUTTONMORETHAN��SISACTUATED�4HE
OUTPUTCONTACTSOFTHEADEAUATESAFETYFUNCTIONCANONLYBEENERGIZEDWITH
ARESETORRESTARTWITHONANOFFSWITCHINGOFPOWERSUPPLY� 

Reset and external failures:
4HERESET INPUT ISUSED TO RESETEXTERNAL FAILURES �APPLICATION FAILURESOR
REMOVABLEEXTERNALFAILURESASE�G�ALINEFAULTONRESETBUTTON	�)FTHERESET
SIGNALISCONNECTEDTOTHEINPUTFORMORETHAN�SECTHEUNITMAKESARESET�
!NEWRESETISONLYPOSSIBLEWHENTHERESETSIGNALHADBEENSWITCHEDOFF
TEMPORARILY�
)FANEXTERNALFAILUREOCCURSBECAUSEBOTHINPUTCHANNELSOFASAFETYFUNCTION
DIDNOTSWITCHONOROFFWITHINTHESIMULTANIOUSTIME�ARESETISONLYPOSSIBLE
IFBOTHCHANNELSARESWITCHEDTOOFFSTATEAFTERREMOVINGFAILURECAUSE�
 

Setting delay mode

/NTHEVARIANT�?�?THEDELAYMODECANBESETVIAROTARYSWITCHt&KT�
0OSSIBLEFUNCTIONS�

t&KT &UNCTION

1 2ELEASEDELAY

�
2ELEASEDELAY
RETRIGGERABLE

� /NDELAY

� &LEETINGONMAKE

� &LEETINGONBREAK

 

Description of the time delay functions

Off delay

)F THESENSORS�SWITCHESOF THESAFETY FUNCTIONARESWITCHEDOFFORANEX
TERNALFAILUREINTHESAFETYFUNCTIONISDETECTED�THEADJUSTEDTIMEDELAYIS
STARTED�!FTERELAPSEOFTHEDELAYTIMETHECONTACTSSWITCHOFF�
2ESTARTINGOF THEOUTPUT CONTACTS ISONLYPOSSIBLEAFTER THE TIME IS FULLY
ELAPSED�

Off delay  retriggerable

)F THESENSORS�SWITCHESOF THESAFETY FUNCTIONARESWITCHEDOFFORANEX
TERNAL FAILURE IN THESAFETY FUNCTION ISDETECTED� THEADJUSTED TIMEDELAY
ISSTARTED�!FTERELAPSEOFTHEDELAYTIMETHEDELAYEDCONTACTSSWITCHOFF�
/NBEFORETHETIMEISELAPSED�ORTHETHEEXTERNALFAILUREISREMOVEDAND
RESETAND THESTARTINGCONDITIONSARE FULlLLED �MANUALORAUTOSTART	 THE
CONTACTSREMAINSWITCHEDON�

On delay 

)FTHESENSORS�SWITCHESOFTHESAFETYFUNCTIONARESWITCHEDONTHEADJUSTED
TIMEDELAYISSTARTED�!FTERELAPSEOFTHEDELAYTIMETHECONTACTSSWITCHON�
)FTHESENSORS�SWITCHESOFTHESAFETYFUNCTIONARESWITCHEDOFFBEFORETHE
TIMEISELAPSED�THETIMEISSTOPPEDANDTHESAFETYCONTACTSREMAINSWIT
CHEDOFF�7HENTHESENSORS�SWITCHESOFTHESAFETYFUNCTIONARESWITCHED
ONAGAINTHENTHETIMEDELAYISSTARTEDFROMTHEBEGINNING�

Operating Potentiometer

0OTI�T&KT� !DJUSTMENTOFDELAYFUNCTION

0OTI�TMAX� !DJUSTMENTOFTIMERANGE

0OTI�T� &INEADJUSTMENTATTIMERANGE

Fleeting on make

)FTHESENSORS�SWITCHESOFTHESAFETYFUNCTIONARESWITCHEDON�THECONTACTS
ARESWITCHEDONANDTHEADJUSTEDTIMEDELAYISSTARTED�!FTERELAPSEOFTHE
DELAYTIMETHECONTACTSSWITCHOFF�
)FTHESENSORS�SWITCHESOFTHESAFETYFUNCTIONARESWITCHEDOFFBEFORETHE
TIMEISELAPSEDTHESAFETYCONTACTSAREALSOSWITCHEDOFF�

Fleeting on break

)F THESENSORS�SWITCHESOF THESAFETY FUNCTIONARESWITCHEDOFFORANEX
TERNAL FAILURE IN THE SAFETY FUNCTION IS DETECTED� THE SAFETY CONTACTS ARE
SWITCHEDONANDTHEADJUSTEDTIMEDELAYISSTARTED�
!FTERELAPSEOFTHEDELAYTIMETHECONTACTSSWITCHOFF�)FTHESENSORS�SWIT
CHESOFTHESAFETYFUNCTIONARESWITCHEDOFFBEFORETHETIMEISELAPSEDTHE
SAFETYCONTACTSAREALSOSWITCHEDOFFAGAIN�

Adjusting the time delay
7ITHROTARYSWITCHTMAXTHETIMERANGEFORTHEDELAYEDCONTACTSISSELECTED�
7ITHROTARYSWITCHTTHETIMEISADJUSTEDWITHINTHESELECTEDRANGEIN���
STEPS�
%XAMPLE�REQUIREDTIME����S

1. Example:
tMAX��S�T����  tv = tMAXXT��SX�������S

2. Example:
tMAX��S�T����  tv = tMAXXT��SX�������S

Repeat accuracy
4HEREPEATACCURACYOFTHEDELAYEDCONTACTDEPENDSONDIFFERENTFACTORS�

2EPEATACCURACYT
W
�SYSTEMREACTIONTIME	 ��OFT

v

�	0ICKUPORDROPOFFTIMEDEPENDINGONDELAYMODE
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Input  

Nominal voltage U
N
:  $#��6

Voltage range:  ���������5.
Nominal consumption: TYP����7
Short-circuit protection:  )NTERNAL04#
Overvoltage protection:  )NTERNAL6$2
Duty-cycle ON button: ���S�T%).��S
Duty-cycle Reset button: ��S
Safety function 
Safety mat / safety edge (4)
MAX�PERMITTED
SAFETYEDGECONTACTRESISTANCE� ����
SWITCHINGCURRENTATSHORTCIRCUIT� 4YP���M!AT5.
Light curtains (8)
CONTROLCURRENTVIA3���3��� 4YP��M!AT5.
-IN�VOLTAGEONTERMINALS
3���3��WHENRELAYACTIVATED�$#��6

Output

Contacts 

5'������� �./CONTACTS 
5'������� �./CONTACTS 

4HE./CONTACTSCANBEUSEDFORSAFEBRAKING�

Delay tv  

RANGESAT�??�� �TIMERANGESINONEUNIT�SECONDSOR
 MINUTES	SETTABLEVIAROTATIONALSWITCH
 ������� ��������
 ������� ��������
 ������� ��������
 ������� ��������
 OTHERTIMESONREQUEST
lXEDAT�??�� 3ECONDSORMINUTES
 ���������������������
 OTHERTIMESONREQUEST
Time setting in   

10% steps of 
max. time range value
2EPEATACCURACY� 3EEFORMULA
Thermal current I

th
:  -AX��!

  �SEEQUADRATICTOTALCURRENTLIMITCURVE	
Safety function

E-Stop (1) (6), Safety gate (2) (7),

Exclusive or contacts (5)

3TARTUPAT5.� ���MS
2ELEASEDELAYAT5.AND
DISCONNECTINGTHESUPPLY� ���MS
2ELEASEDELAYAT5.AND
DISCONNECTING3���3��� ���MS
3IMULTANEITYDEMAND� ��S
Two-hand control (3)

3TARTUPAT5.� ����MS
2ELEASEDELAYAT5.AND
DISCONNECTINGTHESUPPLY� ���MS
2ELEASEDELAYAT5.AND
DISCONNECTING3���3��� ���MS
3IMULTANEITYDEMAND� ����S
Safety mat (4)

3TARTUPAT5.� ���MS
2ELEASEDELAYAT5.AND
DISCONNECTINGTHESUPPLY� ���MS
2ELEASEDELAYAT5.AND
DISCONNECTING3���3��� ���MS
Light curtains (8)

3TARTUPAT5.� ���MS
2ELEASEDELAYAT5.AND
DISCONNECTINGTHESUPPLY� ���MS
2ELEASEDELAYAT5.AND
DISCONNECTING3���3��� ���MS
3IMULTANEITYDEMAND� ��S

Technical Data Technical Data

Switching capacity

TO!#�� �!�!#���6 )%#�%.�������
TO$#��
CONTACTS������������ �!�$#��6 )%#�%.�������
CONTACTS������������ �!�$#��6 )%#�%.�������
TO$#��
CONTACTS������������ �!�$#��6AT���(Z
Electrical life

AT�!�!#���6COS ��� ����X��� SWITCHINGCYCLES
Perm. operating frequency:

5'�������� -AX�����SWITCHINGCYCLES�H
5'�������� -AX����SWITCHINGCYCLES�H
Short circuit strength

MAX�FUSERATING� �!G'�G, )%#�%.�������
Mechanical life:  ��X���SWITCHINGCYCLES
Semiconductor monitoring output
(not safety):  -AX���M!$#��6�PLUSSWITCHING
  �SEECURRENTLIMITCURVE	
 

General Data

Nominal operating mode:  #ONTINUOUSOPERATION
Temperature range

/PERATION� �������� #
  �SEEQUADRATICTOTALCURRENTLIMITCURVE	
  !TANALTITUDEOF�����MTHEMAXIMUM

PERMISSIBLETEMPERATUREREDUCESBY
��� #����M

3TORAGE� �������� #
Altitude,

Clearance and creepage distance

RATEDIMPULSEVOLTAGE�
POLLUTIONDEGREE� )%#������
 ����M �����MUPTO ����M
 �K6�� ���K6��
EMC )%#�%.��������)%#�%.�����
Interference suppression:  ,IMITVALUECLASS" %.�����
Degree of protection
(OUSING� )0�� )%#�%.�����
4ERMINALS� )0�� )%#�%.�����
Housing:  4HERMOPLASTICWITH6/BEHAVIOUR
  ACCORDINGTO5,SUBJ���
Vibration resistance: !MPLITUDE����MM
  &REQUENCY�������(Z�)%#�%.�������
Climate resistance:  ��������� )%#�%.������
Terminal designation:  %.�����
Wire fixing: CAPTIVESLOTTEDSCREW
  ORCAGECLAMPTERMINALS
Mounting:  $).RAIL )%#�%.�����
Weight: !PPROX����G

Dimensions

Width x height x depth: 
5'����03� ����X���X�����MM
5'����0#�04� ����X���X�����MM
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Variants

&AILURE 0OTENTIALCAUSE

,%$�/.�DOESNOTLIGHTUP 0OWERSUPPLY!���!�
NOTCONNECTED

,%$�%22�mASHES
INRELATION���

5NDEROROVERVOLTAGE
�CHECKPOWERSUPPLY!���!�	

,%$�%22�mASHES
INRELATION���

EXTERNALFAILURE�SEEmASHINGCODE	

,%$�%22�
CONTINUOUSLYON

SYSTEMERROR
�IFCANNOTBEREMOVEDAFTERRESTART
UNITMUSTBEREPLACED	

 4HEDEVICECONTAINSNOPARTSTHATREQUIREMAINTENANCE�
 )NCASEOFFAILURE�DONOTOPENTHEDEVICEBUTSENDITTOMANUFACTURER
 FORREPAIR�

Maintenance and Repairs

Troubleshooting

5'�����????�???���  $#��6   ���S

       MAX�TIMERANGEORlXEDTIME
      

       .OMINALVOLTAGE

       5,APPROVAL

       4IMEDELAY
        ��!DJUSTABLE
        ��&IXED

       $ELAYFUNCTION
        ��!DJUSTABLE
        

         3AFETYFUNCTION
         ��%STOP�
          WITHCROSSFAULTDETECTION
         ��3AFETYGATE�
          WITHCROSSFAULTDETECTION
         ��4WOHANDCONTROL�
          WITHCROSSFAULTDETECTION
         ��3AFETYMAT�3AFETYEDGE�
          WITHCROSSFAULTDETECTION
         ��%XCLUSIVEORCONTACTS�
          WITHCROSSFAULTDETECTION
         ��%STOP�
          WITHOUTCROSSFAULTDETECTION
         ��3AFETYGATE�
          WITHOUTCROSSFAULTDETECTION
         ��,IGHTCURTAIN�
          WITHOUTCROSSFAULTDETECTION
 

         4YPEOFTERMINALS
        0#�PLUGINCAGECLAMP	�
         PLUGGABLETERMINALBLOCKS�
         WITHCAGECLAMPTERMINALS
        03�PLUGINSCREW	�
         PLUGGABLETERMINALBLOCKS�
         WITHSCREWTERMINALS
        04�PLUGIN4WINCAGECLAMP	�
         PLUGGABLETERMINALBLOCKS�
         WITHCAGECLAMPTERMINALS�WIRE

        #ONTACTS

        4YPE

5'�������03�������$#��6���S
!RTICLENUMBER� �������
• 3AFETYFUNCTION� %STOP
• $ELAYFUNCTION� !DJUSTABLE
• 4IMEDELAY� !DJUSTABLE
• /UTPUT� �./CONTACTS
• .OMINALVOLTAGE� $#��6
• 7IDTH� ����MM

The safety functions were not evaluated by UL. Listing is accom-
plished according to requirements of Standard UL 508, “general use 
applications”

Ambient temperature:  ��x��� #

Altitude: ����M

Switching capacity for .02: 0ILOTDUTY"����2���
  �!���6AC2ESISTIVEOR'�0�
  �!��6DC2ESISTIVE

Switching capacity for .04
!MBIENTTEMPERATURE�� # 0ILOTDUTY"����2���
  �!���6AC2ESISTIVEOR'�0�
  �!��6DC2ESISTIVE

!MBIENTTEMPERATURE�� #� 0ILOTDUTY"����2���
  �!���6AC2ESISTIVEOR'�0�
  �!��6DC'�0�
  

Wire connection:: �� #��� #COPPERCONDUCTORSONLY
03TERMINAL� !7'����3OL�3TR4ORQUE���.M
0#TERMINAL� !7'����3OL�3TR
04TERMINAL� !7'����3OL�STR

nfo

Technical data that is not stated in the UL-Data, can be found 
in the technical data section.

UL-Data

Standard Type
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Characteristics

M10699_c

- Current in contact pathsI , I , I , I1 2 3 4

S I = I + I + I + I
2 2 2 2 2

1 2 3 4

Device mounted without distance heated by
devices with same load.

ax. current at 55°C( 2000m) or 45 °C (4000m) over
4 contact path = 1A = 4x1 A = 4A
M £

2 2 2^

Device free-standing.
Max. current at over60°C( 2000m) or  50 °C (4000m)
4 contact path = 3,5A = 4x3,5 A = 100A

£
2 2 2^

25

I
2

(A )2

75

100

125

50

0 10 20 30 40 6050
T (  C)°
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256A
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M10695_c

- Current in contact pathsI , I1 2

S I = I + I
2 2 2

1 2

Device mounted without distance heated by
devices with same load.

ax. current at  60°C ( 2000m) or 50°C (4000m) over
2,5A = 2x2,5 A = 12,5A

M
2 contact path =

£
2 2 2^

Device free-standing.
Max. current at over
2 contact path =

60°C ( 2000m) or 50°C (4000m)
8A = 2x8 A = 128A

£
2 2 2^

25

I
2 (A )2

75

100

125

50

0 10 20 30 40 6050
T (  C)°

4000m

£ 2000m £
2000m

4000m

1UADRATICTOTALCURRENTLIMITCURVEOUTPUTCONTACTS5'��������
&ROMANALTITUDEOF�����MTHECURVEISADJUSTEDBY��� #����M
�SEEEXAMPLEFOR����M	�

1UADRATICTOTALCURRENTLIMITCURVEOUTPUTCONTACTS5'��������
&ROMANALTITUDEOF�����MTHECURVEISADJUSTEDBY��� #����M
�SEEEXAMPLEFOR����M	�

#URRENTLIMITCURVESEMICONDUCTORMONITORINGOUTPUT
&ROMANALTITUDEOF�����MTHECURVEISADJUSTEDBY��� #����M
�SEEEXAMPLEFOR����M	�

M12060_a
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2000m
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Application Examples with safety function

3AFETYFUNCTION�SEEBELOW�-ANUAL3TART�FORAUTOMATICSTARTMAKEABRIDGETO34�INSTEADOF/.BUTTON	�
$ELAYFUNCTION�RELEASEDELAY��	
#ONTACTREINFORCEMENTBYEXTERNALCONTACTORS�4HECORRECTFUNCTIONOFTHEEXTERNALCONTACTORSISMONITOREDBYCONNECTINGTHE.#CONTACTSINTOTHESTART
CIRCUIT�MANUALSTART�TERMINALS3��34��AUTOSTART�3��34�	�

DC24V

0V

A1+

A2

17 27

+

28 3818

M10738_c

K1
K2

UG6961

On

K5 K6

K6

K5

ST2 S21 S22 S11 S12

Safetyfunction

ST1

K1

K2

Reset

RES

S22 S11 S12

M10768

Emergency
stop

S21 S21 S22 S11 S12

Sliding door
is closed

M10778

S1 S2

S22S21 S11 S12

M10750

&CT��%STOP��	�
WITHCROSSFAULTDETECTION
3),��0,E�#AT��

&CT��3AFETYGATE��	�
WITHCROSSFAULTDETECTION
3),��0,E�#AT��

&CT��4WOHANDCONTROL��	�
WITHCROSSFAULTDETECTION
3),��0,E�#AT��
4YPE)))#TO%.)3/�����

S21 S22 S11 S12

Safety edge

M10774

S22 S11 S12S12

S1

M11124

S21 S22 S11 S12

M10772

Emergency
stop

S21

&CT��3AFETYMAT�3AFETYEDGE��	�
WITHCROSSFAULTDETECTION
3),��0,E�#AT��

&CT��%XCLUSIVEORCONTACTS��	�
WITHCROSSFAULTDETECTION
3),��0,E�+AT��

&CT��%3TOP��	�
WITHOUTCROSSFAULTDETECTION
3),��0,E�#AT���	

S21 S22 S11 S12

Sliding door
is closed

M10770

OSSD1 OSSD2

S22S21 S11 S12

TransmitterReceiver

DC 24V

0V

M11317

++ �	4OACHIEVETHESTATEDSAFETYCLASSIlCATIONTHE
WIRINGHASTOBEDONEWITHCROSSFAULTMONITORING�
�	4OACHIEVETHESTATEDSAFETYCLASSIlCATION
LIGHTCURTAINSWITHSELFTEST�TYPE�	ACCORDING
TO)%#�%.������HAVETOBEUSED�

&CT��3AFETYGATE��	�
WITHOUTCROSSFAULTDETECTION
3),��0,E�#AT���	

&CT��,IGHTCURTAIN��	�
WITHOUTCROSSFAULTDETECTION
3),��0,E�#AT���	

%�$OLD�3ÚHNE'MB(�#O�+'s$�����&URTWANGEN
DOLDRELAYS DOLD�COMsWWW�DOLD�COM

s "REGSTRA�E �� s 0HONE ��� ���� ���� s &AX ��� ���� ������


