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About these operating instructions

These operating instructions are part of the product.

It consists important information which have to be taken  into consideration during the 

installation and use  of the product. It is important to read it before use, from operators and 

trained personnel who are familiar with installation and commissioning.

In addition to the System manual, observe the following documents:

      Drawing of the sensor equipment ( optional)

      Wiring schematics (optional)

SSZ-GmbH is not responsible and accepts no warranty claims for damages due to failure to 

observe the installations instructions.

1. Intended use
SSZ-Safety-Units are logic systems to assure safety functions (App. IV  pos.21 MS Directive 

2006/42/EC). Units of SSZ-safety units type are used for stoppage of dangerous machines 

and other equipment, which functioning can be dangerous for people present in their 

hazardous zone. They can be also used for signaling and warning about danger for people 

who will be present in such zone directly or indirectly and their life or health would be at 

risk.

Units are designed for cooperation with 2- channel sensors which are placed in- Pressure 

Sensitive SSZ Safety Devices: SSZ-safety mat, SSZ-safety rail (SSZ-SSL 05 NBR, 05 EPDM, 06 

NBR, 06 EPDM, 08 NBR, 08 EPDM, 10 NBR and 10 EPDM) and SSZ-safety bumper. 

A short circuit, wire break or the actuated sensor is immediately recognized.

Units labeled 230/24 can be supplied by mains power 230V or (after switching position of an 

internal switch VH  (Voltage High) or VL (Voltage Low) by AC/DC 24V. In both cases, polarity of 

plugged cables is not important. 
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About these operating instructions

Do not modify the control unit

Check supply voltage

It must correspond with the connecting voltage on the label.

Protect from sunlight

Ensure that the control unit is protected from direct sunlight.

Observe pin assignment

Observe pin assignment when connecting the supply voltage.

Fit spark absorbers

When connecting inductive loads, fit spark absorbers ( RC modules) to the user.

Do not cross link control unit with other control units

Do not overload control unit

Ensure that the specified switching current is not exceeded

In the event of fault put out of operation

In case of mal functions and visible damage, put the control unit out of operation.

Do not use in EX zones

Do not use the control units in potentially explosive environments ( EX).

The control unit is not authorized for use in these zones

Installation: danger of injury due to electrocution!

Disconnect all devices and live parts in the immediate environment from the power supply 

and protect them against being switched on again ( see  relevant operating instructions)

Check whether all devices and parts are disconnected from power supply

2. Safety instructions
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About these operating instructions

Installation: impaired operation due to overheating

The operation of the protective device may be impaired due to overheating of the control 

unit.
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System



The sensor element is used for all transducers and is made of a co-extruded, high elastic 

plastic.

Due to the hose shaped special profile the internal conductive layers are held at a distance.

However, due to the material used with these specific advantages the conductivity is limited. 

The result is that the transducer is operated in combination with a SSZ-controller.

The conductive layers of the sensor element which are depicted in a dark colour in picture 1 

can be regarded as non-isolated resistor.

These resistors are provided with connecting wires at the beginning and at the end of the 

sensor element. The connecting wires are lead to the controller by either 4-wire or 2-wire 

cables.

The "inlet" of the sensor element which has been depicted as two opposite resistors in picture 

2, is connected to the sensor output 3 and 4 of the controller.

Sensor element

3

4

5

6

Sensor element not in use

3

4

Sensor element 5

6

K1

K2

13

14

33

34

The „output" is connected to the sensor inputs 5 and 6. Please ensure that the cables are 

connected correctly as 3 and 5 or 4 and 6 respectively form a signal path.

If incorrect connections are made the device may not function correctly !!
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System

If the sensor element is not in use currency will flow from connection 3 to connection 5 as well 

as from connection 4 to connection 6. This leads the relay K1 and K2 to close their contact and 

therefore activate the output. 

To obtain a secure output signal the contacts of relay K1 and K2 have to be switched in 

sequence.

If the sensor element is activated the currency ratios at sensor inlets 5 and 6 of the controller 

change.

Activated sensor element

3

4

5

6

K1

K2

13

14

33

34

This change causes the relays to switch off and the output contacts are opened. A short circuit 

has the same effect on the transducer connection cable.

If a wire or a conductive stretch of the sensor element is cut, at least one relay is switched off. 

Due to the sequence switching of the relay contacts a cut-off of the electric circuit is ensured.

The transducer connections are marked and colour coded.

The following table shows which colours are assigned to which connections.

Label

3

4

5

6

4-wire cable

Rails Bumpers

GREEN

BROWN

YELLOW

WHITE

Mats

BLUE

BROWN

BLACK

WHITE

Label

3

4

5

6

two 2-wire cable

Colour

WHITE

BROWN

WHITE

BROWN



Several transducers can be connected to a SSZ-controller. To function correctly all transducers 

connected to one controller have to form a sequence.

If the transducers are connected parallel a cable disconnection cannot be detected by the 

controller.

The controllers are constructed for 50 m sensor element which corresponds to the same 

length of safety edge or approx. 4.5 m2 safety mat area.

For bumpers the number is according to the dimensions.

! WARNING: Parallel switching of the transducers is not permitted!

Note
Only sequence switched safety transducers are permitted, as parallel connections can lead 

to system errors and the activation of individual transducers cannot been identified 

correctly.

The controllers must only be used in a room with a minimum protection of IP54.

The correct functioning of the systems must be checked at least once a day.

The user must follow the valid safety regulations and accident prevention regulations.

The controllers can only be used on currency circuits that have the same safety standards.

To protect against independent restart after a power cut or an emergency stop acc. to VDE 

0113 T1, 1986, Abs. 5.5.1.2. the appropriate provisions have to be made.

The deformation distance of the safety edges and safety bumpers must be longer than the 

stop path of the protected device.

The ventilation gaps on the back of the bumper must not be covered.

Walking sticks, crutches or zimmer frames may not trigger a switching command.

The transducer should be kept clean to ensure a safe switching command.
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Controllers - spare parts 

The SSZ-controllers differentiate basically in the type of reset.

Controllers with automatic reset automatically switch the output relays back on after the 

activation of the transducers has been completed.

Controllers with manual reset remain switched off after activation until an external switch (not 

included) with potential-free contacts has been closed.

A further differentiation feature is the safety category acc. to EN 954-1.

SSZ-controllers are available in categories 2 and 3.

Enclosed is a risk graph (see annex) which can be used to define the safety category

of the system.

SSZ-controllers can be used with all SSZ-transducers with safety characteristics.

The outputs are potential-free contacts.

The following table shows some technical data for the controllers.

Type of controller

Category

Power supply

24V AC/DC

115V AC

230V AC

Reset

automatic

external

variable

Outputs

NC

NO

Changeover

Power 

consumption

2 2 3 3 -

1 1

3 3

2 2 1

1.2 3.5 3.5 3.5 <1

LC AE-N SS-N SQP-N CD



Controllers - spare parts 
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Basically all connected transducers and output contacts of the controllers must be switched in 

sequence.

Exceptions are the controllers type SSZ-CVS and SSZ-SMC. In the devices the output contacts 

have already be configured internally as series connection.

The transducers of all controllers are connected to the connections 3, 4, 5 and 6, except type 

SSZ-LC. For type SSZ-LC the connections 5, 6, 7 and 8 are used (3=5, 4=6, 5=7, 6=8).

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Vcc 24V SAFE RELEASE

AUTORESET SELFLOCKING

T1
1

T12 T22

T2
1

JP
11

JP
11

1 1
T1

1

T12 T22
T2

1

JP
11

JP
11

1 1

To change the controller SSZ-LC from the standard setting (automatic reset) to the self- 

locking mode, 

jumpers JP11 and JP21 have to be moved from Pin 2-3 to Pin 1-2.

If used as a self-locking device, reset is achieved via a potential-free switch which is 

connected to terminal 3 and 4.

Reset

Transducer

5, 6, 7 and 8

Safe release

terminals 9, 14 (link 11 / 12)

variable: automatic or via potential-free switch at terminals 3 and 4

5 - green                                   

6 - brown                                 

7 - yellow                                                                         

8 - white

5 - blue                     

6 - brown                                                       

7 - black

8 - white                                                   

Colours at safetymat with M8 connectorColour code

SSZ-LC

RESET
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Controllers - spare parts 

Vcc

A1 3 4 5 6

A2 13 23 14 33 42 34

Vcc SAFE RELEASE

24 41

Vcc

A1 3 4 5 6

A2 11 12 14 21 22 24

Vcc SAFE RELEASE

Reset

automatic

Transducer

3, 4, 5 and 6

Safe release

11, 24 (link 14 / 21)

 

Colour code

3 - green                                   

4 - brown                                

5 - yellow                                                                        

6 - white

3 - blue                    

4 - brown                                                      

5 - black

6 - white

Colours at safetymat with M8

connector

Reset

automatic

Transducer

3, 4, 5 and 6

Safe release

23, 34 (link 24 / 33)

 

Colour code

3 - green                                   

4 - brown                                

5 - yellow                                                                        

6 - white

3 - blue                     

4 - brown                                                      

5 - black

6 - white

Colours at safetymat with M8

connector

SSZ-AE-N

SSZ-SS-N
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Controllers - spare parts 

Vcc

A1 3 4 5 6

A2 13 23 14 33 42 34

Vcc SAFE RELEASE

Reset

potential-free switch at terminals S1 / S2

Transducer

3, 4, 5 and 6

Safe release

23, 34 ( link 24 / 33)

Feedback

only at SSZ-SQP-N terminal 51, 52, and 54

Colour code

3 - green                                   

4 - brown                                

5 - yellow                                                                        

6 - white

3 - blue                     

4 - brown                                                       

5 - black

6 - white

Colours at safetymat with M8

connector

24 41

S1 S2 51 52 54

SSZ-SQP-N

Vcc

3 41 2

21 22 24

The controller SSZ-CD is not a safety controller but a signal 

amplifier which can be operated with the SSZ-sensor element 

and all transducers.

If the transducer is activated the relay is triggered and signal path 

21 - 24 is closed.

After activation is completed the relay returns to neutral position 

and signal path 21 - 22 is closed.

SSZ-CD
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Controllers - spare parts 

The diodes on the controllers stand for the following:

red - labelled "Ub"

start supply voltage

yellow - labelled "INI"

after starting supply voltage the output relay is in short circuit for a short period of time to 

stabilise the internal voltage ratio. After the diode goes off the output relays are triggered.

yellow - labelled "RDY"

The "RDY" diodes signal the state of the inlets 5 or 6. If the diodes do not light up, 

connection 5 or 6 is not receiving a signal and the output relays are not triggered.

green - labelled "ON"

The output relays K1 or K2 are triggered, the output contacts are closed.

red - labelled "OFF"

The output relays K1 or K2 are not triggered, the output contacts are open.

Function test
To test the correct functioning of a controller a wire link must be made from terminal 3 to 

terminal 5 as well as from terminal 4 to terminal 6. For type SSZ-LC the link must be made 

from terminal 5 to terminal 7 and from terminal 6 to terminal 8.

If supply voltage is applied the following diodes must light up:

„Ub”

 red

„INI”

yellow (switches off after a short period of time)

„RDY”

yellow

„ON”

green
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Controllers - spare parts 

On controllers with manual reset the red „OFF" diodes first light up.

When the reset switch is activated the output relays are triggered and the green "ON" diodes 

light up.

On controllers SSZ-LC and SSZ-CVS only "Ub" and "ON" diodes are available.

If a short circuit between terminal 3 and 4 or terminal 5 and 6 (for type SSZ-LC terminal 5 and 6 

or terminal 7 and 8) is caused the green "ON" diode is switched off and the yellow "RDY" and 

red "OFF" diodes light up.
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1. Technical parameters

Test principles EN 1760, ISO 13849-1

Supply voltage

Load carrying capacity of safety circuits

Operating temperature [°C]

Can be used internally

Maximum resistance of single sensor's channel

Maximal difference between resistances of channels

Maximum time of actuation

Safety classifications

MTTF

MTTFd

DC (Diagnostic Coverage)

CCF (Common Cause Failture)

PFH (according to IEC/EN 62061)d 

Category compatible with IEC/EN 62061

Class of safety category according to EN 954-1

Performance Level acc. to EN ISO 13849-1

Power consumption

Storage temperature [°C]

Protection level

Dimension (H/W/D) [mm]

230V AC or 24V AC/DC

2A

0- +50

Yes

250kÙ

20%

<20 ms

17,17

34 years (medium)

80

-64.477 x 10

SIL1

2

PL c

1.8 VA

-10 - +70

IP30

112x23x99

SSZ-CVS/N/2/230/24
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Test principles EN 1760, ISO 13849-1

Supply voltage

Load carrying capacity of safety circuits

Operating temperature [°C]

Can be used internally

Maximum resistance of single sensor's channel

Maximal difference between resistances of channels

Maximum time of actuation

Safety classifications

MTTF

MTTFd

DC (Diagnostic Coverage)

CCF (Common Cause Failture)

PFH (according to IEC/EN 62061)d 

Category compatible with IEC/EN 62061

Class of safety category according to EN 954-1

Performance Level acc. to EN ISO 13849-1

Power consumption

Storage temperature [°C]

Protection level

Dimension (H/W/D) [mm]

230V AC or 24V AC/DC

2A

0- +50

Yes

250kÙ

20%

<20 ms

20 years

100 (high)

90%

80

4,29E-8

SIL2

3

PL d

1.9 VA

-10 - +70

IP30

SSZ-CVS/N/3/230/24
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Test principles EN 1760, ISO 13849-1

Supply voltage

Load carrying capacity of safety circuits

Operating temperature [°C]

Can be used internally

Maximum resistance of single sensor's channel

Maximal difference between resistances of channels

Maximum time of actuation

Safety classifications

MTTF

MTTFd

DC (Diagnostic Coverage)

CCF (Common Cause Failture)

PFH (according to IEC/EN 62061)d 

Category compatible with IEC/EN 62061

Class of safety category according to EN 954-1

Performance Level acc. to EN ISO 13849-1

Storage temperature [°C]

Protection level

Dimension (H/W/D) [mm]

24V AC/DC and 230V AC

2A

0- +50

Yes

250kÙ

20%

<20 ms

20 years

100 (high)

90%

75

4.33E-8 

SIL2

3

PL d

-10 - +70

IP30  

112x23x99

SSZ-RZ3
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Test principles EN 1760, ISO 13849-1

Supply voltage

Load carrying capacity of safety circuits

Operating temperature [°C]

Can be used internally

Maximum resistance of single sensor's channel

Maximal difference between resistances of channels

Maximum time of actuation

Safety classifications

MTTF

MTTFd

DC (Diagnostic Coverage)

CCF (Common Cause Failture)

PFH (according to IEC/EN 62061)d 

Category compatible with IEC/EN 62061

Class of safety category according to EN 954-1

Performance Level acc. to EN ISO 13849-1

Power consumption

Storage temperature [°C]

Protection level

Dimension (H/W/D) [mm]

24V AC/DC

2A

0- +50

Yes

250kÙ

20%

<20 ms

20 years

100 (high)

90%

75

4.29E-8 

SIL2

3

PL d

1.8 VA

-10 - +70

IP30 

112x23x99

SSZ-SMC

Controllers
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Controllers

Disconnect sensors on terminals 3, 4, 5 and 6 

Short terminals by leads. Short terminals 3 and 5 by one lead, and 4 and 6 by the second 

one. After switching on, two control lights will turn on green (OK 3/5 and OK 4/6) and out-

relays will be activated. 

In case of safety units with manual blocking, only one light will turn on. Press RESET in order 

to reset a safety unit. 

If terminals 3 and 4 or 5 and 6 are short, then both channels (K1 and K2 releases) will be 

deactivated.  

If we break connection on 3/5 terminals, K1 relay will be deactivated. 

If we break connection on 4/6 terminals, K2 relay will be deactivated. 

FOR SSZ-RZ-3 CONTROL UNIT ONLY

Please, note: when removing the wire jumper between terminals 13-14 are K1 and K2 

deactvated and this way the external monitoring is controlled.

For more inforamtion, look at the attachment."

2. Test of functioning



 22

Controllers

3. Terminals

PWR
INI

RDY
ON
OFF

RDY
ON
OFF

CH1

CH2

1 2 3 4 5 6 Y1 Y2

13 14 23 24 31 32

1

2

3

4

5

6

13

14

23

24

31

32

Y1

Y2

L (24V AC/DC)

N (24V AC/DC)

SSZ sensor, terminal 3

SSZ sensor, terminal 4

SSZ sensor, terminal 5

SSZ sensor, terminal 6

Relay output

Relay output

Relay output

Relay output

Relay output

Relay output

RESET Button

RESET Button

Terminal of safety units SSZ-SMC

SSZ-SMC
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R
R
14
13

12
11
10
9

6
4
5
3

Vh
VL
Vh
VL

POWER

OK 3/5

OK 4/6

AUTO RESET

Terminal of

safety units

SSZ

CVS/N/2/230/24

SSZ

CVS/N/3/230/24

3

4

5

6

9

10

11

12

13

14

R

R

Vh

Vh

VL

VL

SSZ sensor, terminal 3

SSZ sensor, terminal 4

SSZ sensor, terminal 5

SSZ sensor, terminal 6

Relays output Relays output

Relays output Relays output

Relays output Relays output

Relays output Relays output

Relays output -

Relays output -

RESET Button

RESET Button

L (230V AC)

N (230V AC)

+24V AC/DC

0V

SSZ-CVS/N/24/230
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R
R
14
13

12
11
10
9

6
4
5
3

Vh
VL
Vh
VL

POWER

OK 3/5

OK 4/6

AUTO RESET

Terminal of

safety units SSZ - RZ3 24V AC/DC

3

4

5

6

9

10

11

12

13

14

R

R

Vh

Vh

VL

VL

SSZ sensor, terminal 

SSZ sensor, terminal 4

SSZ sensor, terminal 5

SSZ sensor, terminal 6

3

Relays output Relays output

Relays output Relays output

Relays output Relays output

Relays output Relays output

RESET Button

RESET Button

L (230V AC)

N (230V AC)

-

-

-

-

24 V AC/DC

0V

SSZ - RZ3 230V AC

Relays output Relays output

Relays output Relays output

SSZ-RZ3
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4. Connections

Exemplary connection of category 2 unit

  SSZ-CVS/N/2/230

230V AC SSZ SENSOR

24V DC RESET SAFETY

CIRCUIT

VL VL R R 11 10 9 12 13 14

K1 K2

Vh Vh 3 4 5 624V

230V

24V

230V

Voltage operation switch in position „low voltage”

Voltage operation switch in position „high voltage”
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Exemplary connection of category 3 unit 

  SSZ-CVS/N/3/230

Voltage operation switch in position „low voltage”

Voltage operation switch in position „high voltage”

230V AC

2x2 WIRE

24V DC RESET SAFETY

CIRCUIT

VL VL R R 9 10 11 12

K1

K2

Vh Vh 3 4 5 624V

230V

24V

230V

3 4 5 6

3 4 5 6

1x4 WIRE
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Connections for control unit   SSZ-RZ3

SSZ SENSOR SAFE RELEASE RESET

R R12111096543

VL

VL

Vh

Vh

24V AC/DC

230V AC

A B

Voltage operation switch in position „low voltage”

Voltage operation switch in position „high voltage”

13 14
Wire jumper

External relay monitoring
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Exemplary connection of   SSZ-SMC

1 2 3 4 5 6 Y1 Y2

13 23 31 32 24 14

SAFE RELEASE 1

SAFE RELEASE 2

Vcc 24V RESET EXT LINK

Reset

Potential-free switch at terminals Y1 and Y2 or  link terminals Y1 / Y2 for autoreset or NC 

feedback of external relais

Transducer

3, 4, 5 and 6

Safe release

safe NO contact terminals 13 / 14

safe NO contact terminals 23 / 24

safe NC contact terminals 31 / 32

Farbcode 

3 - green                                   

4 - brown                                 

5 - yellow                                                                        

6 - white

3 - blue                     

4 - brown                                                       

5 - black

6 - white                                                   

Safetymat with M8 connector

Controllers
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10 11 13 14

9 12

5. Fixation

The control units SSZ-CVS/N and SSZ-RZ3 are fixed at the 

DIN 35 mm rail as at the drawing:

99 mm

112 mm

23 mm
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The control units SSZ-SMC are fixed at the DIN 35 mm rail as 

at the drawing:

45 mm

70 mm

120 mm
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Construction of units provides prevention in case of power supply break. End relays are up 

(safe state) when safe state is present on the input. In case of power supply break, relays are 

disconnected (unsafe state)

In supply limbs of measuring circuits, self-contained constant voltage regulator were used, 

which protect (together with capacitive filters) against fluctuations of input voltage.

Comparators used in input circuits have wide range of supply voltage.

Input resistance measuring circuit is designed to level errors resulting form unstable 

supply voltage

Output relays used are designed to work in safety equipment.

Construction of measuring circuits is used in other tools produced by us for many years

Equipment is tested at an angle of electromagnetic compatibility.

Equipment passed tests of environmental factors influence

Units are subject to internal quality control.

Production process is executed by the staff which constantly improve their abilities.

Elements included in units are produced by renowned, reliable, properly certified 

companies.

The company has over 20-years of tradition and experience, is represented all over the 

world and has in some European countries the leading position on the market.

6. Means used for preventing from systematic

    defects EN ISO 13849-1 : 2002 G)
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7. Storage and transport
To protect the safety SSZ-CVS/N/2 and SSZ-CVS/N/3 control units   from  damages these 

should be transported and stored in the primary packaging material.

Storage

In closed, dry and draughty, free of direct atmospheric influences places. The temperature of 

the store should be not lower than–10° C  and not higher than 70° C. The relative air humidity 

not higher as 80%. Protection class: IP 30

8. Maintenance
The control unit is maintenance free. Repeat the operational test monthly.

9. Notes
NOTE

safety units are only a part of the safety system – one must design and construct safety system 

according to rules included in standards and directives for machines.

NOTE

switching currents of safety terminals can not exceeded nominal values in case of such 

situation, a system must be re-designed.

NOTE

all external leads should be shut by sleeves with side insulation.

NOTE

all electric connections should be properly tighten and checked. periodical control of 

electrical terminals is recommended.

NOTE

units are designed for work in places not endangered for external factors  (e.g. rain) only.

NOTE

reset and supply switches should be sized by attached labels in order to prevent settings from 

interference of unauthorized person.

NOTE

it is forbidden to repair safety units or to bridge electric connections. in case  of their  failure  it 

is necessary to  send  the unit to the authorized service or to the producer or seller.
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NOTE

in case of any failure of safety system, it is forbidden to start any dangerous machine or 

movement.

NOTE

it is recommended to check correctness of safety system functioning before every start of a 

dangerous machine or movement.

NOTE

regardless circumstances, it is always obligatory to obbey safety rules and to have limited trust 

in safety systems.

!
not obbeying of the rules included in this manual

can result in accident, health problems or death.
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Picture 1.

Reset selector:

I – Automatic Reset 

O – Manual Reset use

terminals R-R.

Picture

Terminal blocks are moveable

for easy connection.

 2a.

Picture

for easy connection.

 2b.

Terminal blocks are moveable

Operation

voltage switch
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Picture 3a.

For the installation on the rail pull

the snapper.

Picture

the snapper.

 3b.

For the installation on the rail pull

Picture

Attention

The terminals are not in

chronological order ! 

3-5, 4-6(not 3-4 5-6)

Vh= Voltage HIGH = 230 V

Vl =Voltage LOW = 24 V

 4.
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Safety mats
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Safety mats

WARNING!
During transport, storage and installation please ensure that the safety mats do not sag.

Large safety mats should always be transported by two people.

Application
SSZ-safety mats are area coverage with integrated sensor element and can only be operated 

with SSZ-controllers.

SSZ-safety mats safeguard dangerous working areas on machines and plants and prevent or 

at least reduce injuries and damages.

SSZ-safety mats are used to safeguard all dangerous area.

The system safetymat/ controller complies to classification grade 2 or 3 acc. to EN 954-1 PLc 

or PLd acc. to ISO 13849-1 : 2006.

Areas of application
for computer controlled devices

for driverless vehicles

for dangerous areas on machines and plants

to safeguard shearing and crushing edges

and many more.
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Standard M8 connector for safety mats

BLACK

BLUE
WHITE

BROWN

For further connections please see the chapter about controllers.

The output contacts, which are switched in sequence, must now be integrated in the 

emergency stop circle of the machine.

As long as the safety-mat is not activated these relay contacts and also the emergency stop 

circle is closed.

Types
SSZ-safety mats are manufactured according to customer specification up to a maximum size 

of 4.5 m2 (3000 mm x 1500 mm).

To safeguard a larger area than 4.5 m2 it is possible to fit more than one SSZ safety mat 

together.

One controller can control a maximum of 4.5 m2 safety mat area.

Installation
The SSZ-safetymat is laid where the machine is to be safeguarded and fixed with the supplied 

profile or the fixtures in the mat.

The controller must be installed in a control system housing, switch cabinet or the appropriate 

area of installation.

After the safetymat cables have been laid they are connected to the controller. The cables are 

number and colour marked.

The wires marked 3/4/5 and 6 must comply with the connection terminals 3/4/5 and 6 of the 

controller. If this is not the case the unit will not function correctly.
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If the safetymat is activated the controller's relay contacts open and the dangerous movement 

is stopped.

If more than one safetymat has to be attached to the controller these have to be wired in 

sequence.

For further information about sequence switching, please see the connection examples in the 

annex.

After the device has been installed and before starting the machine every time thecorrect 

functioning of the safety device must be checked.

Function test
The safetymat can be tested with a multimeter or gauge.

To do a function test the mat has to be disconnected from the controller and further safety 

components.

The test areas and results are in the following table.

Testleads to wires Meter range Test result

3 and 4 wires 5 and 6 open

3 and 4 wires 5 and 6 linked

3 and 5

4 and 6

20 MOhm

400 KOhm

200 KOhm

200 KOhm

<280 KOhm

<140 KOhm

<140 KOhm

¡Û

The test results from wire 3/ 5 and wire 4/ 6 are not the same however, the difference may not 

exceed 20%!

To test the controller, please see the chapter about controllers.

Sequential wiring of safety mats

3 4 5 6
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Safetymat type SSZ-BAT
The safetymat type SSZ-BAT has been specially developed for heavy load applications where 

standard mats cannot be used.

Safety mats type SSZ-BAT cannot be used to safeguard children or people weighing below 40 

kg.

The difference to a standard mat is the material used and the way the mat functions.

The safetymat type SSZ-BAT consists of two interlocking steel frames with switches as sensor 

elements.

When the mat is activated the contacts of these switches are opened and the output relay of 

the connected controller cannot be triggered.

Sequential wiring of safety mats Type SSZ-BAT

12 11

22 21

12 11

22 21

12 11

22 21

12 11

22 21

GREEN GREEN GREEN GREEN

BROWN BROWN BROWN BROWN

WHITE

YELLOW

WHITE

YELLOW

3

4

6

5

The SSZ-BAT safetymat is installed and connected in the same way as the standard safetymat.

3 4 5 6
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Safety rails

Application
SSZ-safety rails safeguard shearing and crushing edges with an integrated sensor element 

and can only be operated with SSZ-controllers.

Safety rails safeguard dangerous working areas on machines and plants and prevent or at least 

reduce injuries and damages.

Safety-rails are used where small stop distances have to be safeguarded.

The system safetyrail / controller complies to requirement classification 2 or 3 acc. 

to EN 954-1PLc or PLd acc. to ISO 13849-1 : 2006.

Areas of application
for computer controlled devices

for driverless vehicles

for dangerous areas on machines and plants

to safeguard shearing and crushing edges

to safeguard automatic windows, doors and gates

and many more

Types
SSZ-safety rails are manufactured in various sizes.

The basic principle is however the same for all safety rails.

The difference in the safety rails is the height, width and shape with therefore also different 

over-travels.

Up to 50 m of safety rails can be connected to one controller.
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Installation
The SSZ-safety rails are installed to the certain area of the machine with an aluminium-C-

profile. The controller must be installed in a control system housing, switch cabinet or the 

appropriate area of installation.

After the safetyrail connections have been made, these have to be connected to the controller. 

The cables are number and colour marked.

The wires labelled 3/ 4/ 5 and 6 must comply with the connection terminals 3/ 4/ 5 and 6 of the 

controller.

If this is not the case the unit will not function correctly.

For further connections of the controllers, please see the chapter on controllers.

The output contacts of the controller, which are switched in sequence, now have to be 

included in the emergency stop circle of the machine.

As long as the safetyrail is not activated these relay contacts and the emergency stop circle are 

closed.

If the safetyrail is activated the relay contacts of the controller open and the dangerous 

movement is stopped.

If more than one safetyrail has to be connected to a controller these have to be wired in 

sequence.

For more information on sequence wiring, please see the connection examples in the annex.

After the device has been installed and before starting the machine every time the correct 

functioning of the safety device must be checked.

!
The SSZ- safety rail has to be fitted into the aluminium - profile by snapping.

Not by pulling. As help you are advised to use glycerine or blunt tools.

The deformation distance of the safety  edge must be longer than the stop

distance of the protected device.
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Function test
The safetyrail can be tested with a multimeter or a gauge. For a function test the safetyrail 

must be disconnected from the controller and all further safety components.

The test areas and results are in the following table.

Testleads to wires Meter range Test result

3 and 4 wires 5 and 6 open

3 and 4 wires 5 and 6 linked

3 and 5

4 and 6

20 MOhm

400 KOhm

200 KOhm

200 KOhm

<280 KOhm

<140 KOhm

<140 KOhm

¡Û

The test results from wire 3/ 5 and wire 4/ 6 are not the same however, the difference may not 

exceed 20%!

To test the controller, please see the chapter about controllers.

Sequential wiring of safety rails

3 4 5 6
3 4 5 6
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Safety bumpers

Application
SSZ-safety bumpers are a bounce device with integrated transducer and must only be 

operated with SSZ-controllers.

Bumpers protect dangerous working areas on machines and plants and prevent or at least 

reduce injuries and damages.

Bumpers are used to safeguard large over-travels.

The system bumper / controller complies with requirement classification 2 or 3 acc.

to EN 954-1.

Areas of application
for computer controlled devices

for driverless vehicles

for dangerous areas on machines and plants

to safeguard shearing and crushing edges

to safeguard automatic windows, doors and gates

and many more

Types
SSZ-safety bumpers are manufactured in 4 different types:

covered in polyurethane

covered in artificial leather

with glass fibre cover

in tear and cut resistant material with polyurethane cover
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Installation
The SSZ-safetybumper is mounted to the part of the machine by using the fastening the 

customer has specified (studs, threads, holes).

The controller must be installed in a control system housing, switch cabinet or the appropriate 

area of installation.

After the safetybumper connections have been made, these have to be connected to the 

controller. The cables are number and colour marked. The wires labelled 3/ 4/ 5 and 6 must 

comply with the connection clamps 3/ 4/ 5 and 6 of the controller.

If this is not the case the unit will not function correctly.

HEIGHT

VENTILATION

ACTUATING FORCE

DEPTH

For further connections of the controllers, please see the chapter on controllers.

The output contacts of the controller, which are switched in sequence, now have to be 

included in the emergency stop circle of the machine.

As long as the bumper is not activated these relay contacts and the emergency stop circle are 

closed.

If the bumper is activated the relay contacts of the controller open and the dangerous 

movement is stopped.

If more than one bumper has to be connected to a controller these have to be wired in 

sequence.

For more information on sequence wiring, please see the connection examples in the annex.

After the device has been installed and before starting the machine every time the correct 

functioning of the safety device must be checked.

WIDTH
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Function test
The SSZ-safetybumper can be tested with a multimeter or a gauge.

For a function test the bumper must be disconnected from the controller and all further safety 

components. The test areas and results are in the following table.

Testleads to wires Meter range Test result

3 and 4 wires 5 and 6 open

3 and 4 wires 5 and 6 linked

3 and 5

4 and 6

20 MOhm

400 KOhm

200 KOhm

200 KOhm

<280 KOhm

<140 KOhm

<140 KOhm

¡Û

The test results from wire 3/ 5 and wire 4/ 6 are not the same however, the difference may not 

exceed 20% !

To test the controller, please see the chapter about controllers.

Sequential wiring of safety bumpers

Fixed cable connection Cable output via connector

3 4 5 6
3 4 5 6

Cable output 2x2 wire
3 4 5 6
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Sequential wiring of safety mats with M8 connector

3 4 5 6

Sequential wiring of safety mats with fixed cable connection

3 4 5 6
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Sequential wiring of safety bumpers with fixed

cable connection

3 4 5 6

Sequential wiring of safety mats with various

cable connection

3 4 5 6
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Sequential wiring of safety bumpers with connector

3 4 5 6

3 4 5 6

Sequential wiring of safety bumpers with 2 x 2-wire fixed

cable connection
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Sequential wiring of safety rails with fixed cable connection

3 4 5 6

Sequential wiring of safety rails with 2 x 2-wire fixed

cable connection

3 4

5 6
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Sequential wiring of various transducers

3 4 5 6
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First            Aid

Testleads to wires Meter range Test result

3 and 4 wires 5 and 6 open

3 and 4 wires 5 and 6 linked

3 and 5

4 and 6

20 MOhm

400 KOhm

200 KOhm

200 KOhm

<280 KOhm

<140 KOhm

<140 KOhm

¡Û

To measure the transducer the following table can be used!

To measure the transducer it must be removed from the controller!

Error Possible cause Help

The diodes do not light up No supply voltage Check power supply 

Internal fuse activated 

(contact SSZ customer 

service)

One of the yellow diodes 

does not light up or both 

red diodes light up

Break of the transducer 

cable

Check that the transducer 

is correctly connected

Disconnect transducer and 

measure with a multimeter

Transducer is continually 

activated

R e m o v e  c a u s e  o f  

activation

Wires 3/4 or 5/6 have been 

changed

Check correct connection 

of transducer

short circuit in transducer Disconnect transducer and

measure with a multimeter

Transducer only activates 

in the front or back 

quarter

Wires 3/5 or 4/6 have been 

changed

Check correct connection

of transducer
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F1

F2

S1

S2

P1

P2

P1

P2

B 1 2 3 4

Preferred category

Possible category which requires further measures

Category that can be over dimensional

Type of injury

S1 light injury

S2 heavy injury

Frequency and/or duration of danger

F1 rarely to often and/or only for a short period

F2 frequently to permanently and/or for a long period

Possibility to avoid danger

P1 possible under certain circumstances

P2 virtually not possible
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The requirements of category B and 1 

must be met. Safety related parts have 

to be built so that an individual error in 

one of the parts does not lead to a loss 

of the safety function. The individual 

error is whenever recognised in an 

appropriate way.

If an individual error occurs the safety 

function always remains. Some but not 

all errors are recognised. An accrual of 

unrecognised errors can lead to the 

loss of the safety function.

3

Abridged version of the requirement system reaction

The safety related parts of control 

systems and/or the protection devices 

and parts there of have to be built, 

chosen or assembled so that they 

comply with the appropr iate 

regulations so that they can withstand 

all expected influences.

An error can lead to the loss of safety 

function.

Cat.

B

The requirements of category B must 

be met. Approved parts and safety 

principles must be applied.

The occurence of an error can lead to 

the loss of the safety function but the 

probability of the occurence is less 

than in category B.

1

The requirements of category B and 1 

must be met. The safety function must 

be tested at suitable time periods.

The occurence of an error can lead to 

the loss of the safety function between 

the test distances. This is recognised 

by the test.

2

The requirements of category B and 1 

must be met. The safety related parts 

of the control system must be 

designed so that an individual error of 

any of the parts does not lead to a loss 

of the safety function and that the 

individual error is recognised during or 

before the next requirement to the 

safety function. If this is not possible, 

an accrual of errors must not lead to a 

loss of the safety function.

When errors occur the safety function 

always remains. The errors are 

recognised in time to prevent a loss of 

the safety function.

4
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Risk graph, IEC 61508

F1

F2

S1

S2

P1

P2

P1

P2

PLr

LOW

RISK

CATEGORY

EN 954-1

SIL

IEC 61508

a

b

c

d

e

B

1

2

3

4

-

1

1

2

3

HIGH RISK

DC

CCF

MTTFd
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Einbindung in die 

Maschinensteuerung                 

Sicherheitsauswertegerät SSZ-RZ3

Sicherer Stopp durch die

internen Relaiskontakte

manueller  Reset

Connection of the SSZ-RZ3

control unit into

the machine operating system

Safety stop over intern

contact relays and manual reset

Einbindung in die 

Maschinensteuerung                 

Sicherheitsauswertegerät 

SSZ-RZ3

Sicherer Stopp durch

nachgeschaltete Leistungsschütze

manueller  Reset 

Connection of the SSZ-RZ3 control

unit into

the machine operating system

Safety stop over intern

contact relays and manual reset
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Einbindung in die 

Maschinensteuerung                                

Sicherheitsauswertegerät 

SSZ-RZ3

Sicherer Stopp durch

nachgeschaltetes

Erweiterungsmodul SSZ-R5

manueller  Reset 

 Connection of the SSZ-RZ3 control 

unit into the machine operating 

system

Safety stop over extension module

SSZ-R5 - manual reset

Einbindung in die 

Maschinensteuerung                  

Sicherheitsauswertegerät SSZ-RZ3

Sicherer Stopp durch die 

internen Relaiskontakte

automatischer Reset 

Connection of the SSZ-RZ3 control 

unit into the machine operating 

system

Safety stop over the intern contacts – 

automatic reset
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Einbindung in die 

Maschinensteuerung                  

Sicherheitsauswertegerät 

SSZ-RZ3

Sicherer Stopp durch

nachgeschaltete Leistungsschütze

automatischer  Reset

Connection of the SSZ-RZ3 

control unit into the machine 

operating system

Safety stop over external devices – 

automatic reset

Einbindung in die 

Maschinensteuerung                                 

Sicherheitsauswertegerät 

SSZ-RZ3

Sicherer Stopp durch

nachgeschaltetes

Erweiterungsmodul SSZ-R5

automatischer Reset

 Connection of the SSZ-RZ3 

control unit into the machine 

operating system

Safety stop over the extension module 

SSZ-R5 – automatic reset
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Austria

RELISTE

Handel und Montage elektronischer Geräte 

und Steuerungen GesmbH

Enzersdorfer Straße 8-10

2345 Brunn am Gebirge

T +43 (2236) 315 25-0

F +43 (2236) 315 25-60

www.reliste.at

Contact:

Vertrieb Sicherheitstechnik:

h.weinhofer@reliste.at

Hr. Harald Weinhofer

T +43 (2236) 315 25-0

M. +43 (664) 260 87 27

Belgium

INELMATEC

Pallieterweidestraat 83-8

B-1501 Buizingen

Fon: +32 (0) 2361 - 1540

Fax: +32 (0) 2361 - 1703

www.inelmatec.be

david.pintelon@inelmatec.be

Kontakt: David Pintelon

Czech Republic

BIBUS s.r.o.

Videnska 125

63927 Brno

Direkt +42 0547125324

Mobile: + 42 604288858

Fax: + 42 0547125310

www.bibus.cz

duchon@bibus.cz

Kontakt: Vladimir Duchon

Representatives abroad
Danmark

ICS

Jan Videbak

Holkebjergvej 79

DK-5250 Odense

Fon: +45 66171074

Fax: + 45 66171065

www.ics-as.dk

ics@ics-as.dk

Finland

SÄHKÖLEHTO OY

Holkkitie 14

FIN-00880 Helsinki

Fon : + 358 9 774 6420

Fax : + 358 9 759 1071

www.sahkolehto.fi

Kontakt: Petteri Turkki

Fon: + 358 9 774 6420

office@sahkolehto.fi

France

JLP Automatisme

Jean Luc Rousson

19, rue de la Télématique

F-42951 Saint Etienne cedex 9

Fon : + 33 477935858

Fax : + 33 477930368

www.jlpautomatisme.fr

Italy

MASAUTOMAZIONE

Lorenzo Massimino

Via G. Galilei 20

I-20090 Segrate (MI)

Fon: + 39 0226922090

Fax: + 39 0226921687

www.masautomazione.it

info@masautomazione.it
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Representatives abroad
Netherlands

ISTH Systems b.v.

Wim de Koning

Waterhoen 8

NL-5221 GW s`Hertogenbosch (NL)

Fon: + 31 736330252

Fax: + 31 736330262

Gsm: +31 (0)6 53623952

wimdekoning@isth.nl

info@isth.nl

www.isth.nl

Norway

Treotham AS

Mikael Motin

Olav Brunborgsv. 27

N-1396 Billingstad

Fon: + 47 66778320

Fax: + 47 66778329

www.treotham.no

Poland

LEMI-BIS

Piotr Gawin

Ul. Grabiszynska 240

PL-53235 Wroclaw

Fon: + 48 713390029

Fax: + 48 713390501

www.lemibis.com 

Slovakia

BIBUS SK s.r.o.

Kristian Gyenes

Trnavská 31

SK-94901 Nitra

Fon : + 42 1377777920

Fax: + 42 1377777929

www.bibus.sk

Spain

Fegemu Automatismos, S.L.

C/ Zuatzu 2, Edificio Igeldo, Bajos 4-6; 

Locales 12-13 20018 San Sebastián 

(Guipúzcoa)

Fon: +34 943 31 67 99

Fax: +34 943 31 68 18

Contact: Antonio Fernández

www.fegemuautomatismos.com

info@fegemuautomatismos.com

Spain

Intertronic Internacional S.L.

Azagador de la torre 67

E-46026 Valencia

Fon : + 34 963758050

Fax: + 34 963751022

www.intertronic.es

Sweden

RUTAB AB

Frank Robertsson

Lerbacksgatan 2

SE-571 38 Nässjö, Sweden

www.rutab.se | info@rutab.se

Switzerland

SPÄLTI Schaltgeräte AG

Jürg Eichenberger

Chefiholzstrasse 15

CH-8637 Laupen

Fon: + 41 55 256 80 90

Fax: + 41 55 256 80 91

www.spaelti-ag.ch



®

Sicherheits-Systeme Zimmermann GmbH

Sicherheits-Systeme Zimmermann GmbH

Thüringerstraße 17 
D-46286 Dorsten 

Fon +49 (0)2369 4094 - Fax +49 (0)2369 21597          

info@ssz-gmbh.de

www.ssz-gmbh.de
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