






R

Safety Applications and Wiring Diagrams

Drive & Safety I/O—Integrated Architecture
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800F, CompactBlock Guard I/O, PowerFlex DriveGuard
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Circuit Status
The e-stop is reset. The outputs of the CompactBlock Guard I/O are off. The PowerFlex output is off. The motor is off.

Operating Principle
STARTING: Press and release the reset button to energize the outputs of the 1791DS. This action energizes the Safe-Off option which connects the Gate Control Power 
Supply to the Gate Control Circuit. It also provides the Enable signal which allows the Gate Control Circuit to turn the output drive transistor on and off. Output O2 applies 
power to the Start and Stop controls, which can then be used to control the drive for production operations.
STOPPING: When the e-stop is pressed, the O2 output sends a stop command to the drive, which executes its pre-programmed stopping routine.  After a short delay 
(programmed in the safety controller), the O0 and O1 outputs turn off. This disables the drive. The normally closed contact in the Safe-Off option closes and sends a 
signal back to terminal I4 to inform the safety system that the drive is ready for restart. 

Fault Detection
Upon power-up, the PowerFlex drive and 1791DS perform internal checks. The 1791DS then looks for dual signals from the e-stop. The pulsed outputs T0 and T1 are 
used to help check for open and short circuit fault conditions in the e-stop circuit. The e-stop has a self-monitoring contact, which opens if the contact block falls off the 
control panel. With the e-stop signals made, the 1791DS checks the monitoring circuit (terminal I4) when the reset button is pressed. If these checks are OK, the outputs 
energize. If the O2 output of the 1791DS faults to the ON state, the motor is stopped by the O0 and O1 outputs, and the fault will be detected on the next attempt to 
re-start by the self-checking in the 1791DS. If the drive control faults to an ON state, the motor will stop because the power to the drive control circuit will be removed by 
the Safe-Off option. 

Ratings
This circuit meets the safety performance requirements of Category 3 of EN954-1:1996. This circuit executes a Category 1 stop, by the program in the safety controller.
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Safety Applications and Wiring Diagrams

Interlock Switch Gate with High Current Outputs
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Trojan T15 GD2, 800F, MSR126, Flex I/O
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Circuit Status
The safety gate is closed. The outputs of the MSR126.1R safety relay are open and the machine actuators are off. Control Relay CR1 is de-energized and its 11/12 
contact is closed.

Operating Principle
The MSR126.1R is chosen for this application because its thermal (non-switching) current carrying capacity is 6 A in one circuit. The Flex output module performs the 
normal switching of the machine actuators during the manufacturing process. The safety system enables the machine functions by providing power to the FLEX Output 
Module. One of the Flex outputs must drive an electro-mechanical output whose normally closed contact is in the monitoring loop of the safety relay. The machine logic 
must energize this output while the machine is running, as it is used by the MSR126.1R to confirm that power is removed from the output module, before restarting. 

STARTING: Press the reset button to energize the output contacts 13/14 of the MSR126.1R. This connects the 24V supply to terminal C34 of Flex 1974-OB16 output 
module and also sends a signal to the A3 terminal of the 1794-IB16. The logic system is informed that the gate is closed and the machine is ready to run. Press the Start 
button to start the machine process. 
STOPPING:  Press the Stop button to stop the machine. Then, open the gate to access the machine. While the gate is open, the machine actuators cannot operate 
because power is removed from the output module. If the gate is inadvertently opened while the machine is running, power will be removed from output module and the 
machine actuators will be de-energized.

Fault Detection
Upon successful completion internal checks on power up, the MSR126.1R checks the input circuits. With the gates closed, the MSR126.1R checks the dual circuits and 
then waits for the reset signal. A single fault, a short from 24V to terminal 14 of the MSR126.1R, may lead to the loss of the safety function. With the MSR126.1R and Flex 
system mounted in the same cabinet and with proper validation, this fault may be excluded. If not mounted in the same cabinet, a signal from the output (A0) should be 
fed back into the input module (A2). The logic can perform a comparison of input A2 and A3, and turn the machine off if these signals are not in agreement. If CR1 is not 
de-energized when the gate is closed, the MSR126.1R will not close its outputs. 

Ratings
This circuit meets the safety performance requirements of Category 3 of EN954-1:1996. This circuit executes a Category 0 stop.
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Safety Applications and Wiring Diagrams

Safety Motion—Delayed Braking
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800F, MSR138, Kinetix GuardMotion, RBM
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Circuit Status
The e-stop is reset. The outputs of the safety relay are open, and the motor is off.

Operating Principle
STARTING: Press and release the reset button to energize the outputs of the MSR138. This action energizes the 100S contactor in the resistor braking module, which 
connects the motor to the drive and enables the operation of the Kinetix drive. When the Kinetix drive is enabled, an internal signal is sent back to its controller (not 
shown) to inform it that the drive is enabled. The motor is then controlled by its controller.
STOPPING: When the e-stop is pressed, the immediate outputs of the MSR138 open and disable the drive. The motor begins to coast to a stop. After the time delay of 
the MSR138 expires, the delayed outputs open and drop out the 100S contactor in the Resistor Braking Module. This disconnects the motor from the drive and engages 
the braking resistors, which rapidly stop the motor.

Fault Detection
Upon power-up, the Kinetix drive and MSR138 perform internal checks. The MSR138 then looks for dual signals from the e-stop. The e-stop has a self-monitoring 
contact, which opens if the contact block falls off the control panel. With the e-stop signals made, the MSR138 checks the Y1/Y2 monitoring circuit when the reset button 
is pressed. If these checks are OK, the output energizes. If the delayed outputs of the MSR138 fault to the ON state, the motor is stopped by the MSR138 immediate 
outputs. The fault will be detected by the Y1/Y2 monitoring circuit on the next attempt to re-start because K1 will remain energized. If the drive faults to an ON state, the 
motor will stop because it will be disconnected by K1. This fault will be detected by the Y1/Y2 monitoring circuit on the next attempt to re-start because the Kinetix 
feedback circuit will remain off. If K1 gets stuck or welded closed, the motor will stop by the drive and the fault will be detected by the Y1/Y2 monitoring circuit of the 
MSR138 on the next attempt to re-start.

Ratings
This circuit meets the safety performance requirements of Category 3 of EN954-1:1996. The delayed outputs of the MSR138 are rated Category 3; the immediate outputs 
are rated Category 4. This circuit executes a Category 1 stop.
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Safety Applications and Wiring Diagrams

Safety Motion—Delayed Stop
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800F, MSR138, Kinetix GuardMotion, 100S
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E-Stop
800FM-MT44
800F-MX01V
800F-MX01S

Circuit Status
The e-stop is reset. The outputs of the safety relay are open, and the motor is off.

Operating Principle
STARTING: Press and release the reset button to energize the outputs of the MSR138. This action enables the operation of the Kinetix drive. When the Kinetix drive is 
enabled, an internal signal is sent back to its controller (not shown) to inform it that the drive is enabled. The motor is then controlled by its controller.
STOPPING: When the e-stop is pressed, the immediate outputs of the MSR138 open and sends a signal the to the machine control PLC to initiate a controlled stop.  After 
the time delay of the MSR138 expires, the delayed outputs open and drop out the GuardMotion feature which disables the drive.

Fault Detection
Upon power-up, the Kinetix drive and MSR138 perform internal checks. The MSR138 then looks for dual signals from the e-stop. The e-stop has a self-monitoring contact, 
which opens if the contact block falls off the control panel. With the e-stop signals made, the MSR138 checks the Y1/Y2 monitoring circuit when the reset button is 
pressed. If these checks are OK, the output energizes. If the delayed outputs of the MSR138 fault to the ON state, the motor is stopped by the MSR138 immediate 
outputs. The fault will be detected by the S33/S34 monitoring circuit on the next attempt to re-start. If one of the safe-off relays faults to the ON state, the MSR138 will 
detect the fault in the Y1/Y2 circuit on the next attempt to start the drive.
 

Ratings
This circuit meets the safety performance requirements of Category 3 of EN954-1:1996. The delayed outputs of the MSR138 are Category 3. The immediate outputs of 
the MSR138 are Category 4. The Kinetix GuardMotion is rated Category 4. This circuit executes a Category 1 stop.
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Safety Motion & Safety I/O—Integrated Architecture
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Circuit Status
The e-stop is reset. The outputs of the CompactBlock Guard I/O are off. The Kinetix outputs are off. The Resistor Braking Module is off. The motor is off.

Operating Principle
STARTING: Press and release the reset button to energize the outputs of the CompactBlock Guard I/O. This action energizes the 100S contactor in the resistor braking 
module, which connects the motor to the drive and enables the operation of the Kinetix drive. When the Kinetix drive is enabled, an internal signal is sent back to its 
controller (not shown) to inform it that the drive is enabled. The motor is then controlled by its controller.
STOPPING: When the e-stop is pressed, the O1 and O2 outputs of the 1791DS open and disable the drive. The motor begins to coast to a stop. After a short delay 
(determined by a risk assessment or stop time measurement and programmed in the safety controller), the O0 output turns off and drops out the 100S contactor in the 
resistor braking module. This disconnects the motor from the drive and engages the braking resistors, which rapidly stop the motor.

Fault Detection
Upon power-up, the Kinetix drive and 1791DS perform internal checks. The 1791DS then looks for dual signals from the e-stop. The pulsed outputs T0 and T1 are used 
to help check for open and short circuit fault conditions in the e-stop circuit. The e-stop has a self-monitoring contact, which opens if the contact block falls off the control 
panel. With the e-stop signals made, the 1791DS checks the monitoring circuit when the reset button is pressed. If these checks are OK, the outputs energize. If the O0 
output of the 1791DS faults to the ON state, the motor is stopped by the O1 and O2 outputs. The fault will be detected by the safety controller on the next attempt to 
re-start because K1 will remain energized. If the drive faults to an ON state, the motor will still be able to stop because it will be disconnected by K1. This fault will be 
detected on the next attempt to re-start because the Kinetix feedback circuit will remain off. If K1 gets stuck or welded closed, it will still be possible to stop the motor by 
the drive, and the fault will be detected by the safety controller on the next attempt to re-start.

Ratings
This circuit meets the safety performance requirements of Category 4 of EN954-1:1996. This circuit executes a Category 0 stop. To achieve a Category 1 stop, the 
machine control system must 1) be notified of the E-stop command through DeviceNet, 2) command the Kinetix to execute a stop and 3) delay the outputs O0, O1 and 
O2 until the stop condition is completed.
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Safety PLC—Two Zones
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GuardShield, SensaGuard, SafeZone, 800F, 440G-MT, GuardPLC 1600, 100S, 700S
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Circuit Status
The GuardPLC is programmed to control two zones without a DIO connection. The GuardShield and SensaGuard are associated with Zone 1 and contactors K1 and 
K2. The SafeZone Laser Scanner and 440G-MT are associated with Zone 2 and contactors K3 and K4. The SafeZone, located behind the locked safety gate, is used 
to detect someone in the hazard area. The E-Stop applies to both zones. The two safety gates are closed, the light curtain and zone scanner are clear and the e-stop is 
released. Both zones are ready to be activated.

Operating Principle
STARTING: Press the reset button for each zone to energize the safety outputs of the GuardPLC. The safety contactors K1 through K4 become energized and allow 
the zones to operate. The GuardPLC signals the machine control system over an Ethernet/IP connection that the zones are ready to run. The machine control system 
(not shown) controls the zones.
STOPPING: Obstructing the light curtain or opening the SensaGuard gate will de-energize the K1 and K2 contactors. Clearing the light curtain or closing the gate will 
not cause the contactors to re-energize. The Zone 1 Reset button must be pressed to restart Zone 1. The e-stop acts as a global stop. When pressed, both zones are 
de-energized. The GuardPLC energizes Output 5 to provide voltage for the 440G-MT guard locking solenoid.  Pressing the Gate Release button allows the gate to be 
opened.  Closing the gate or resetting the e-stop does not re-energize the K1-K4 contactors. The respective Zone Reset buttons must be pressed after the input 
devices are cleared. 

Fault Detection
Upon successful completion of internal checks on power up, the GuardPLC checks the input devices. Outputs 6 and 7 are configured as pulse test sources and are 
used by the GuardPLC to help check for open and short-circuit fault conditions of the E-Stop and 440G-MT interlock. If a fault is detected, the GuardPLC will not 
energize the respective outputs. The GuardPLC checks the status of the K1-K4 contactors. If the contactors are energized, stuck or welded closed, the GuardPLC will 
detect this due to the open circuit to Inputs 15 or 16, and will not energize the respective zone. Output 8 is configured as a pulse test source to help detect wiring faults 
on these contactor feedback circuits. The programmable safety function blocks associated with each device performs self checking. If a fault occurs, the respective 
Fault Reset button must be pressed, after the fault is cleared. Then, the Reset button must be pressed and released for the machine to restart.  

Ratings
The safety performance of this circuit is dependent on the configuration of the output contactors. With the exception of the SafeZone scanner, which is rated to CAT3, 
the input devices and GuardPLC meet the requirements of Category 4 of EN954-1:1996. The outputs of the contactors must be connected in a redundant series 
configuration to achieve Category 4. This circuit executes a Category 0 or Category 1 stop, depending on the program in the GuardPLC.
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Safety PLC—Two Zones with Encoders
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Circuit Status
The GuardPLC is programmed to control two zones. The GuardShield and SensaGuard control Zone 1 with contactors K1 and K2. The SafeZone Laser Scanner and 
440G-MT control Zone 2 with contactors K3 and K4. The SafeZone, located behind the locked safety gate, is used to detect someone in the hazard area. The E-Stop 
applies to both zones. The dual encoders monitor the machine for zero speed and safe speed. The safety gates are closed; the light curtain and zone scanner are 
clear; the machine is at zero speed; and the e-stop is released. Both zones are ready to be activated.

Operating Principle
STARTING: Press the reset button for each zone to energize the safety outputs of the GuardPLC. The safety contactors K1 through K4 become energized and allow 
the zones to operate. The GuardPLC signals the machine control system over an Ethernet/IP connection that the zones are ready to run. The machine control system 
(not shown) controls the zones.
STOPPING: Obstructing the light curtain or opening the SensaGuard gate will de-energize the K1 and K2 contactors. Clearing the light curtain or closing the gate will 
not cause the contactors to re-energize. The Zone 1 Reset button must be pressed to restart Zone 1. The e-stop acts as a global stop. When pressed, both zones are 
de-energized. The GuardPLC energizes Output 5 to provide voltage for the 440G-MT guard locking solenoid. Pressing the Lock Release button allows the gate to be 
opened. Closing the gate or resetting the e-stop does not re-energize the K1-K4 contactors. The respective Zone Reset buttons must be pressed after the input 
devices are cleared.

Fault Detection
Upon successful completion of internal checks on power up, the GuardPLC checks the input devices. Outputs 6 and 7 are configured as pulse test sources and are 
used by the GuardPLC to help check for open and short-circuit fault conditions of the E-Stop and 440G-MT interlock. If a fault is detected, the GuardPLC will not 
energize the respective outputs. The GuardPLC checks the status of the K1-K4 contactors. If the contactors are energized, stuck or welded closed, the GuardPLC will 
detect this due to the open circuit to Inputs 15 or 16, and will not energize the respective zone. Output 8 is configured as a pulse test source to help detect wiring faults 
on these contactor feedback circuits. The programmable safety function blocks associated with each device performs self checking. If a fault occurs, the respective 
Fault Reset button must be pressed, after the fault is cleared.

Ratings
This safety performance of this circuit is dependent on the configuration of the output contactors. With the exception of the SafeZone scanner, which is rated to 
Category 3, the input devices and GuardPLC meet the requirements of Category 4 of EN954-1:1996. The outputs of the contactors must be connected in a redundant 
series configuration to achieve Category 4. This circuit executes a Category 0 or Category 1 stop, depending on the program in the GuardPLC.
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Safety PLC—Two Zones
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Circuit Status
The SmartGuard is programmed to control two zones without a DeviceNet connection. The GuardShield and SensaGuard control zone 1 with contactors K1, K2 and 
K3. The MatGuard and the 440G-MT control zone 2 with contactors K4 and K5. The MatGuard, located behind the locked safety gate, is used to detect someone in the 
hazard area. The e-stop applies to both zones. The two safety gates are closed, the light curtain and safety mat are clear and the e-stop is released. Both zones are 
ready to be activated.

Safety Mat Principles
Outputs T0 and T1 are configured as standard diverse outputs to source the 24V for the safety mat circuits. When a demand is placed on the mat, the circuits short 
together and both inputs (IN8 and IN9) are HI. Software detects the non-diversity and de-energizes zone 2. In this application, stepping on the mat cannot be 
differentiated from an actual channel to channel short between the mat circuits. Due to this, stepping on the mat must stop the hazard, and a manual reset is required 
to restart after each demand on the mat.

Operating Principle
STARTING:  Press the reset button for each zone to energize the safety outputs of the SmartGuard. Two indicators are illuminated to show the zones are active. The 
safety contactors K1 through K5 become energized and allow the zones to operate. Spare contacts (not shown) on the K1-K5 devices signal the machine control 
system that the zones are ready to run. The machine control system (not shown) controls the zones.
STOPPING: Obstructing the light curtain or opening the SensaGuard gate will de-energize the K1-K3 contactors. Clearing the light curtain or closing the gate will not 
cause the contactors to energize. The zone 1 Reset button must be pressed to restart zone 1. The e-stop acts as a global stop. When pressed, both zones are 
de-energized. The guard locking gate is associated with the e-stop. After pressing the e-stop, the SmartGuard energizes output 7 which provides voltage for the guard 
locking solenoid. Press the Lock Release push button to power the solenoid and open the gate. Closing the gate or resetting the e-stop does not re-energize the K1-K5 
contactors. The respective zone reset buttons must be pressed after the input devices are cleared.

Fault Detection
Upon successful completion of internal checks on power up, the SmartGuard checks the input devices. The pulsed outputs T2-T3 are used by the SmartGuard to help 
check for open and short-circuit fault conditions. If a fault is detected, the SmartGuard will not energize the respective outputs. When the zone reset buttons are 
pressed, the SmartGuard checks the status of the K1-K5 contactors. If the contactors are energized, stuck or welded closed, the SmartGuard will detect this due to the 
open circuit to Inputs 14 or 15, and will not energize the respective zone. The programmable safety function blocks associated with each device performs self-checking.  
If a fault occurs, the respective fault reset button must be pressed, after the fault is cleared.     

Ratings
This safety performance of this circuit is dependent on the configuration of the output contactors. The GuardShield, SensaGuard and 800F e-stop input devices and 
SmartGuard meet the requirements of Category 4 of EN954-1:1996. The safety mat meets Category 3. The output contactors must be connected in a redundant series 
configuration to achieve Category 4. With an odd number of contactors, one output will not be redundant and therefore have a Category 2 rating. This circuit executes a 
Category 0 or Category 1 stop, depending on the program in the SmartGuard.

Lock
Release 440G-

MT47045

G0 G0 G1 G1 0 1 2 3 4 5 6 7 T0

Pulse Output
Terminals
T1 T2 T3

SmartGuard 600

+24V DC

24V DC Com

V0 V0 V1 V1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Input Terminals

Output Terminals
DeviceNet

USB

K1 K2 K3

K5K4

K1

K2

K3

K4

K5

12 22 34 44

11 21 33 43A1

A2

100S-C or 700S-C or  700S-P
Contactors or Safety Relays

Zone 1 Active

    Zone 2 Active

Sender Receiver

Brown

Blue Blue

Brown21

6

5

73

Gray 

Pink

GuardShield
440L-P4K1280YD

SensaGuard
440N-Z21SS2A

Blue

Brown
Yellow
Red

2
4
8
6
5
7

Gray 
Pink

80
0F

 E
-S

to
p

80
0F

M
-M

T4
4M

X0
2V

M
at

Gu
ar

d 
Sa

fe
ty

 M
at

44
0F

-M
20

30
BY

NN

Fa
ul

t R
es

et
 Z

on
e 

1

R
es

et
 Z

on
e 

1

Fa
ul

t R
es

et
 Z

on
e 

2

R
es

et
 Z

on
e 

2



R

Safety Applications and Wiring Diagrams

Safety I/O—Two Zones Distributed
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Safety Control System
Compact Block Guard I/O resides on a DeviceNet safety network and operates as a safety slave. Safety Masters that can 'own' the Compact Block Guard I/O modules 
include GuardLogix, SmartGuard, and the GuardPLC safety controllers. Note the GuardPLC requires a 1753-DNSI Safety Scanner to 'own' Compact Block Safety I/O. 
For the remainder of this application note, the Safety Master will be referred to as the 'safety controller.' Since the various Safety Controllers have varied 
communication interfaces to the standard machine control system, this application note will make no references to this link.

Circuit Status
The safety controller is programmed to control two zones. The GuardShield and SensaGuard control zone 1 with contactors K1 and K2. The SafeZone Laser Scanner 
and 440G-MT control zone 2 with contactors K3 and K4. The SafeZone, located behind the locked safety gate, is used to detect someone in the hazard area. The 
E-Stop applies to both zones. The two safety gates are closed, the light curtain and laser scanner are cleared and the e-stop is released. Both zones are ready to be 
activated.

Operating Principle
STARTING: Press the reset button for each zone to allow the safety controller to energize the safety outputs of the CompactBlock Guard I/O. The safety contactors K1 
through K4 become energized and allow the zones to operate. The safety controller signals the machine control system that the zones are ready to run. The machine 
control system (not shown) controls the zones.
STOPPING: Obstructing the light curtain or opening the SensaGuard gate will de-energize the K1 and K2 contactors. Clearing the light curtain or closing the gate will 
not cause the contactors to energize the zone 1 Reset button must be pressed to restart zone 1. The e-stop acts as a global stop. When pressed, both zones are 
de-energized. The safety controller energizes Output 6 to provide voltage for the 440G-MT guard locking solenoid. Press the Lock Release button and open the gate. 
Closing the gate or resetting the e-stop does not re-energize the K1-K4 contactors. The zone reset buttons must be pressed after clearing the input devices.

Fault Detection
Upon successful completion of internal checks on power up, the CompactBlock Guard I/O checks the input devices. Test outputs T2 and T1 are configured as pulse 
test sources and are used by the CompactBlock Guard I/O to help check for open and short-circuit fault conditions of the E-Stop and Gateswitch. If a fault is detected, 
the safety controller will not energize or will de-energize the respective outputs. The safety controller checks the status of the K1-K4 contactors. If the contactors are 
energized, stuck or welded closed, the safety controller will detect this due to the open circuit to Inputs 6 or 7 on the IB12, and will not energize the respective zone. 
Test outputs T2 and T3 are used to help detect wiring faults on these contactor feedback circuits. The programmable safety function blocks associated with each 
device performs self checking. If a fault occurs, the respective Fault Reset button must be pressed, after the fault is cleared.

Ratings
The safety performance of this circuit is dependent on the configuration of the output contactors. With the exception of the SafeZone scanner, which is rated to 
Category 3, the input devices and Safety Controller meet the requirements of Category 4 of EN954-1:1996. The output contactor pairs must be connected in a 
redundant series configuration to achieve Category 4. This circuit executes a Category 0 or Category 1 stop, depending on the program in the Safety Controller.
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Safety Applications and Wiring Diagrams

Safety I/O—Single Zone
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Circuit Status
The light curtain is cleared, and the 440G-MT guard locking switch is closed and locked. The contactors K1-K4 are off. The safety system is ready to be energized.
 

Operating Principle
The 1791DS-IB8X0BV4 has bi-polar outputs, which allows the module to switch both the positive and negative side of the load device (e.g. contactors and solenoids) 
and to check for faults on both the positive and negative side of the load.
STARTING: Press the reset button to energize the contactors K1-K4. The safety controller verifies that the monitoring circuits at terminals in the "C" connector are 
closed. The safety contactors K1 through K4 become energized and allow the machine to run. The Safety System Active indicator is turned on by the safety controller. 
The safety controller signals the machine control system that the safety system is ready to run. The machine control system (not shown) controls the machine.
STOPPING: Obstructing the light curtain de-energizes contactors K1-K4. The contactors may also be de-energized by the safety controller due to other safety demands 
(like a system level e-stop). When the contactors K1-K4 are de-energized, the solenoid of the 440G-MT can be energized and allow the gate to be opened. While the 
gate is open, the program in the safety controller must not allow the contactors to re-energize. Closing the gate or clearing the light curtain do not re-energize the 
contactors. Press the reset button to re-energize the contactors.

Fault Detection
Upon successful completion of internal checks on power up, the safety controller checks the input devices. Test outputs T0 and T1 in the "D" connector are configured 
as pulse test sources and are used by the safety controller to help check for open and short-circuit fault conditions of the 440G-MT gateswitch. If a fault is detected, the 
safety controller will not energize the K1-K4 contactors. The safety controller checks the status of the K1-K4 contactors. The safety controller will detect contactors that 
are energized, stuck or welded closed by the open circuits at inputs I0 and I1 and will not energize the respective zone. The contactors and the 440G-MT solenoid are 
switched on both the positive and negative side, so shorts to either the supply voltage or to ground will be detected. After clearing a fault, press the Fault Reset button 
to reset the module. Press the Reset button to allow the contactors to be energized.

Programming
The safety outputs of the 1791DS-IB8XOBV4 are configured in firmware as four (4) dual channel pairs. Both outputs in the pair must be complementary or a fault 
occurs. Outputs TO and T` in the "D" connector must be configured as pulse outputs. Test outputs T0 in the "B" connector must be configured in software as 'standard 
outputs' to drive the Safety System Active indicators.

Ratings
This safety performance of this circuit is dependent on the configuration of the output contactors. The input devices and Safety Controller meet the requirements of 
Category 4 of EN954-1:1996. The output contactor pairs must be connected in a redundant series configuration to achieve Category 4. This circuit executes a Category 
0 or Category 1 stop, depending on the program in the Safety Controller.
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Safety Applications and Wiring Diagrams

Safety Valve & E-Stop—Air Supply Release
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Circuit Status
The e-stop button is released, the MSR142 safety relay outputs are off and the pneumatic valve is closed.

Operating Principle
STARTING: Press the reset button to energize the output contacts of the safety relay. The two solenoids in the valve energize and allow air to flow from the Air Supply 
to the Air Outlet.
STOPPING: Pressing the e-stop button de-energizes the safety outputs of the MSR142, which in turn drops out the solenoids of the safety valve. The valve closes the 
Air Supply and releases the air pressure to the Air Exhaust. Releasing the e-stop button does not cause the valve to turn back on.

Fault Detection
Upon successful completion of internal checks on power up, the MSR142 checks the e-stop status. If an open or short circuit is detected, the MSR142 will not energize 
its outputs. If both input circuits are properly closed, the MSR142 checks the status of the safety valve. If one or both solenoids of the safety valve are energized, the 
Status contact will be open, and the MSR142 will not energize its outputs. If both solenoids are de-energized, Status contact will be closed and the MSR142 will turn on 
its Ready LED. Pressing the Reset button energizes the MSR142 safety outputs and opens the safety valve.

The safety valve performs its own internal checks. If one of the valves remains actuated, gets stuck or moves too slowly, the Air Outlet flow will be re-directed to the 
exhaust. To clear the fault condition, both valves must be de-energized and the valve reset button pressed.

Ratings
This circuit meets the safety performance requirements of Category 4 of EN954-1:1996. This circuit executes a Category 0 stop.
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Safety Applications and Wiring Diagrams

Interlock Switch and Enabling Device—Guard Locking with Time Delay
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Circuit Status
The 440J GripSwitch is held by two MT-GD2 tongue interlocks by its mounting plate accessories. The safety gate is closed and the 440G-MT guard locking interlock is 
locked. The MSR138DP safety outputs are open. Contactors K1 and K2 are de-energized. The motor is off and the application ready to run.

Operating Principle
The GripSwitch enabling device is used to access the hazardous area while the motor is running. The access is of the full body type. With the safety gate unlocked, the 
operator walks into the hazardous area with the GripSwitch. Before accessing the hazard area, the motor must be stopped. After entering the hazard area, the motor can 
be restarted with the GripSwitch. One MT-GD2 interlock is used to bypass the gate interlock safety circuit. The other MT-GD2 is used to reset the safety system and 
prevent the starting of the motor from outside the cell, when the GripSwitch is used.

STOPPING: Press the Safety Stop. The immediate outputs of the MSR138.1DP open and the motor initiates a coast to stop. After the time expires on the MSR138.1DP, 
the delayed outputs change state. The contacts across 55 and 56 close and the safety gate can be unlocked. Press the lock release button to momentarily power the 
solenoid of the 440G-MT and open the gate.   
STARTING:  Remove the enabling switch from the MT-GD2 holders. Squeeze the GripSwtich trigger to the middle position. The MSR138.1DP resets and closes its 
safety outputs and the motor is ready to run. Press the jog button on the GripSwitch to momentarily turn on the motor.  
STOPPING DURING ENABLING:  Release the jog switch to stop the motor. Releasing or applying further pressure to the  trigger switch on the GripSwitch will stop the 
motor.  

Fault Detection
Upon successful completion of internal checks on power-up, the MSR138.1DP checks the gate and GripSwitch circuit. If both circuits have been closed, the 
MSR138.1DP checks the reset circuit. Upon closure of the reset button, the MSR138.1DP checks the status of the contactors. Due to the size of the 100S-D contactors, 
mirrored contacts (on either side of the unit) are used to safely reflect the staus of the armature. If all mirrored contacts are closed, then the MSR138.1DP energizes its 
outputs. If one contactor welds in the closed state, the second contactor will shut off the motor and the fault will be detected by the MSR138.1DP, upon the next attempt 
to start the motor. Single channel faults on the input devices (GripSwitch, Interlocks and Stop switch) will be detected by the  MSR138.1DP either on or before a demand 
is placed on the safety system (depending on the nature of the fault).  

Ratings
This circuit meets the safety performance requirements of Category 3 of EN954-1:1996. This circuit executes a Category 0 stop.
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Safety Applications and Wiring Diagrams

Safe Limited Speed Control
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Circuit Status
The safe stop (SS) request e-stop button is released. The safe limited speed (SLS) request button is released. The enabling switch is released. The guard locking 
interlock is closed and locked. The safety outputs (Gate Drive) of the MSR57 are off. The motor is off.

Operating Principle
The MSR57 performs the safe limited speed function. It provides a signal to the drive to initiate the slow speed. The MSR57 accepts encoder signals to monitor the speed. 
When the speed is within the safe speed limit, the guard locking device is allowed to open. If the speed exceeds the limit, a safe shutdown is initiated.
STARTING: Press the reset button to energize outputs of the MSR57. Then press the start button to turn on the motor. The motor will execute its programmed function.
SAFE LIMITED SPEED: Turn the key operated selector switch to the SLS position and remove the key. The MSR57 sends a command to the drive to go to its configured 
safe limited speed. When the motor reaches and stays at the limited speed, the guard locking door becomes unlocked. Grip the enabling switch to the middle position and 
enter the hazard area. Exit the hazard area while holding the GripSwitch. Switch the SLS request to run. Then press the reset button to allow the drive to rotate the motor 
at high speeds. The GripSwitch can then be released.
STOPPING: The e-stop can be pressed at any time to initiate a stop. If the speed exceeds the limit or the GripSwitch is released, a safe-off stop is initiated.

Fault Detection
Upon power-up the MSR57 and PowerFlex 70 perform internal checks. The MSR57 generates continuous test pulses to check for short circuit at the input devices. Dual 
channel inputs and outputs provide single fault tolerance. 

Ratings
This circuit meets the safety performance requirements of Category 3 of EN954-1:1996. The MSR57 is rated for Category 4. The PowerFlex 70 is rated for Category 3. 
This circuit executes a Category 1 stop.
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Safety Applications and Wiring Diagrams

Modular Relay—Single Zone
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Circuit Status
Both light curtains are clear. The MSR211P output contacts are de-energized. The motor is off and ready to run.

Operating Principle
The MSR211P accepts two light curtains and functions as an alternative to a cascaded arrangement of light curtains..
STARTING: Press the reset button to energize the outputs of the MSR211P, which turns the motor on.
STOPPING: Obstructing either light curtain causes the motor to stop.

Fault Detection
Upon successful completion of internal checks on power-up, the MSR211P checks the input signals from the GuardShield light curtains. If all four signals from the light 
curtains are present and no shorts exist, the MSR211P checks for the reset button. With the jumper from Y40 to Y42, the MSR211P checks to make sure the reset 
button is not held closed. When the reset button is pressed, the MSR211P checks the status of the two contactors. If the circuit on Y1/Y2 is closed, the MSR211 
energizes its output. With the jumper from Y40 to Y41, the MSR211P confirms that both contactors are energized within 300 ms.
 

Ratings
This circuit meets the safety performance requirements of Category 4 of EN954-1:1996. This circuit executes a Category 0 stop.
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Safety Applications and Wiring Diagrams

Light Curtain—Muting with Two Sensors
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Circuit Status
The light curtain is clear. The muting sensors are clear. The outputs of the safety relay are de-energized, and the motor is off. 

Operating Principle
The MSR22LM is designed for automated conveyor applications, where an object moves through a light curtain into or out of a hazardous area. With two sensor muting, 
the object can move in both directions. 
STARTING: Upon initial power-up, the start/restart button must be pressed to energize the outputs of the MSR22LM and start the motor.
MUTING: The object must block the sensor MS1 and then MS2 prior to passing through the light curtain. After passing through the light curtain, the object must clear MS2 
and then MS1 for the motor to continue running during the muting operation.
STOPPING: Obstructing the light curtain without blocking sensors MS1 and MS2 de-energizes the MSR22LM safety outputs. After clearing the light curtain, press the 
start/restart button to re-energize the safety outputs of the MSR22LM.

Fault Detection
Upon power-up, the GuardShield and MSR22LM perform internal checks. If OK and clear, the GuardShield outputs turn on. The MSR22LM checks the muting inputs. If 
OK, the MSR22LM checks the light curtain for dual channel signals. If OK, the muting lamp blinks continuously and the start/restart required lamp turns on to indicate that 
the MSR22LM is ready to start. While running, an incorrect sequence of the muting sensors and light curtain operation or excessive time to move the object through the 
light curtain will de-energize the safety outputs of the MSR22LM. The run LEDs or the muting lamp blink at certain rates to indicate the type of fault that has occurred. The 
start/restart button can be held down for three seconds to manually move material through the conveyor. The motor will then run for 12 seconds. Some faults can be 
cleared by removing the object from the sensors. The start/restart required indicator will turn on when the MSR22LM is ready to go. Other faults may have to be cleared by 
cycling the power to the MSR22LM. The MSR22LM monitors the 100S contactors through mechanically linked contacts connected in series. If one contactor welds closed, 
the second contactor will stop the motor, and the MSR22LM will detect the fault at the next attempt to start the motor. 

Ratings
This circuit meets the safety performance requirements of Category 4 of EN954-1:1996. This circuit executes a Category 0 stop.
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Circuit Status
The light curtain is cleared. The muting sensors are cleared. The outputs of the safety relay are de-energized, and the motor is off. 

Operating Principle
The MSR22LM is designed for automated conveyor applications, where an object moves through a light curtain into or out of a hazardous area. With four sensor muting, 
the object can only move in one direction. 
STARTING: Upon initial power-up, the start/restart button must be pressed to energize the outputs of the MSR22LM and start the motor.
MUTING: The object must block the sensors MS1 and MS2 prior to passing through the light curtain. The object must be large enough to block all four sensors, for the 
motor to continue running during the muting operation.
STOPPING: Obstructing the light curtain without blocking sensors MS1 and MS2 de-energizes the MSR22LM safety outputs. After clearing the light curtain, press the 
start/restart button to re-energize the safety outputs of the MSR22LM.

Fault Detection
Upon power-up, the GuardShield and MSR22LM perform internal checks. If OK and clear, the GuardShield outputs turn on. The MSR22LM checks the muting inputs. If 
OK, the MSR22LM checks the light curtain for dual channel signals. If OK, the muting lamp blinks continuously and the start/restart required lamp turns on to indicate that 
the MSR22LM is ready to start. While running, an incorrect sequence of the muting sensors and light curtain operation or excessive time to move the object through the 
light curtain will de-energize the safety outputs of the MSR22LM. The run LEDs or the muting lamp blink at certain rates to indicate the type of fault that has occurred. The 
start/restart button can be held down for three seconds to manually move material through the conveyor. The motor will then run for 12 seconds. Some faults can be 
cleared by removing the object from the sensors. The start/restart required button will turn on when the MSR22LM is ready to go. Other faults may have to be cleared by 
cycling the power to the MSR22LM. The MSR22LM monitors the 100S-D contactors through the mechanically linked "mirrored" contacts connected in series. If one 
contactor welds closed, the second contactor will stop the motor, and the MSR22LM will detect the fault at the next attempt to start the motor.

Ratings
This circuit meets the safety performance requirements of Category 4 of EN954-1:1996. This circuit executes a Category 0 stop.
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Circuit Status
The light curtain is clear. The inductive proximity sensors are clear. The MSR330P outputs are de-energized. The motor is off.

Operating Principle
The MSR300 is configured for a muting function. When both proximity sensors detect appropriate targets, the light curtain function is muted. The proximity sensors 
operate as a pair and do not have to operate in a specific sequence. The application must be an automatic process where the muting function is temporary. A muting 
lamp indicates when the muting function is active. The muting lamp is monitored. If the muting lamp burns out, the MSR300 will continue to function if a reserve lamp 
is present; otherwise the output stay off until the primary muting lamp is replaced.
STARTING: Press the reset button to energize all MSR330P outputs. The contactors K1 and K2 energize and the motor is turned on.
STOPPING: Obstructing the light curtain when the proximity sensors are not active will cause the MSR310P to de-energize and stop the motor.

Fault Detection
Upon successful completion of internal checks on power up, the MSR310P checks the input circuits. Shorts from the inputs to power, ground or other inputs will be 
detected immediately and will prevent energizing or will de-energize the MSR330P outputs. If one of the 100S output devices (K1 or K2) is stuck in an actuated state, 
the MSR310P will prevent startup because the Y10/Y13 feedback loop will remain open. The proximity sensors must be located in a way that prevents easy 
bypassing with spare targets.

Ratings
This circuit meets the safety performance requirements of Category 4 of EN954-1:1996. This circuit executes a Category 0 stop.
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Circuit Status
The e-stop is reset and the safety gate is closed. The outputs of the safety relay are open, and the motor is off. 

Operating Principle
The guard locking interlock and delayed outputs of the safety relay keep the guard closed and locked during the rundown time of the motor.
STARTING: Press the reset button to energize both the immediate and delayed outputs of the MSR138. Press the start button to energize contactors K1 and K2, which 
start the motor.
STOPPING: Press the e-stop to initiate a stop command. The immediate outputs of the MSR138 de-energize and the MSR138 timing cycle starts. Contactor K1 drops out 
and the motor begins a coast to stop. After the time delay of the MSR138 expires, the N.C. output closes and provides voltage to the lock release button. Press the lock 
release button to power the solenoid and open the gate. After the time delay, the normally open safety contact opens, dropping out K2.

Fault Detection
Upon power-up, the MSR138 performs internal checks. The MSR138 then looks for dual signals from the e-stop and the TLS3 GD2. The e-stop has a self-monitoring 
contact, which opens if the contact block falls off the control panel. With the e-stop signals made, the MSR138 checks the Y1/Y2 monitoring circuit when the reset button 
is pressed. If these checks are OK, the output energizes. If any of the MSR138 contacts faults to the ON state, the motor is stopped by the redundant outputs. The fault 
will be detected by internal crosschecking in the MSR138. With K1 on the immediate output of the MSR138, if performs the primary breaking of the motor circuit. If K1 fails 
due to welded contacts, the K2 will break the motor circuit. The failure of K1 will be detected by the Y1/Y2 monitoring circuit on the next attempt to restart the motor. 
Single point failures related to the tongue interlock are excluded if actuator speed, alignment and mechanical stops meet installation instruction requirements, and a 
periodic proof test confirms proper operation.
 

Ratings
The series connection of the TLS3-GD2, e-stop, and delayed contacts of the MSR138 sets the safety performance to Category 3 of EN954-1:1996. This circuit executes a 
Category 0 stop.
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Expandable Outputs—E-Stop with Immediate and Delayed Outputs
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Circuit Status
The e-stop is reset. The safety outputs of the MSR144, MSR230 and MSR238 are de-energized. The motor is off.

Operating Principle
The MSR144 was chosen for its ability to expand its outputs with a combination of MSR230 and MSR238 modules. Up to five modules can be added to one MSR144. 
Ribbon cables on the front of the relay extend control of the MSR144 to MSR230 and MSR238. Without jumpers to X1/X2 and X3/X4, the MSR144 is set to monitored 
manual reset.
STARTING: Press and release the reset button to energize the outputs of the MSR144, MSR230 and MSR238. K1-K8 safety contactors or safety control relays energize 
to control the hazardous portion of the machine.
STOPPING: When an e-stop is pressed, the safety outputs of the MSR144 and MSR230 immediately turn off and de-energize K1-K6. Four seconds later, the safety 
outputs of the MSR238 turn off and de-energize K7 and K8. 

Fault Detection
Upon power-up, the MSR144 performs internal checks. The checks also include verification that the MSR230 and MSR238 modules are in the off state. The MSR144 then 
looks for dual signals from the e-stop circuit. A crossfault on the e-stop circuit will be detected by the MSR144. With the e-stop signals made, closing the reset button 
places a voltage to the Y2 terminal. The external devices (K1 through K8) are checked to confirm they are off. A fault in K1 through K8 will cause their normally closed 
contacts to remain open, and this fault will be detected by the MSR144.

Ratings
This circuit meets the safety performance requirements of Category 3 of EN954-1:1996. The Category 3 rating requires the redundant usage of K1-K8 to de-energize the 
machine actuators. This circuit executes a Category 0 stop.
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Circuit Status
The guard door is closed and locked (mechanical lock, power to release). The e-stop is released. K1 and K2 are off. The drive is powered, but not enabled. The motor is 
off.

Operating Principle
Access to the hazard is prevented (i.e., locked) by the guard locking TLS3-GD2 while the motor is running and for a fixed duration (controlled by the MSR238) after the 
e-stop command is initiated.
STARTING: Momentarily press the reset button. The contacts in the MSR210P and MSR238P close. K1 and K2 energize and connect the motor to the drive and also 
connects 24V to the start button. This ensures that the motor is connected to the drive, before the start button becomes effective. The PowerFlex 4 drive is allowed to 
start. Start the motor by momentarily pressing the start switch. The motor can be stopped by momentarily pressing the stop switch. The start and stop switches can be 
replaced by more elaborate control devices (like a PLC). 
STOPPING: Press the e-stop. The MSR210P opens its immediate output (13-14) and begins the timing sequence in the MSR238. The PowerFlex 4 also begins its 
programmed deceleration as the stop signal is opened. After six seconds, the MSR238 times out and contacts 17-18 and 27-28 open. K1 and K2 de-energize and 
disconnect the motor from the drive. Contacts 35-36 close and provide power to the release button of the TLS3-GD2. Press and hold the release button to open the gate. 

Closing the gate or releasing the e-stop will not cause the motor to turn on. Two separate and deliberate actions are needed: 1) momentarily press the reset button to 
activate the safety relay and then 2) momentarily close the start switch to turn the motor on. In this application, the user must ensure that the time delay of the MSR238P 
provides sufficient time for the hazards, driven by the motor, to stop. Ramping to stop or dynamic braking are recommended to speed up the braking process. The time 
delay of the MSR238P should be set longer than the stopping time of the PowerFlex 4 or the motor will coast to its final stop. The PowerFlex 4 will not be able to start 
while the K1 and K2 contactors are de-energized. 

Fault Detection
If the drive output faults to an energized state, the motor can be turned off by pressing the e-stop. If K1 welds in an energized state, the motor can be stopped by K2. If 
either K1 or K2 welds closed, the MSR210P will not be able to start due to the feedback loop (Y1-Y2) being open. A short across the interlock or e-stop will be detected 
by the MSR210P. The MSR210P will also detect if the reset is held or stuck in the closed position, and will prevent the motor from starting. 

Ratings
The series connection of the e-stop and guard locking devices as well as the rating of the MSR238 sets the safety performance requirements at Category 3 of 
EN954-1:1996. This circuit executes a Category 1 stop.
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Circuit Status
There is no presence on the safety mats. The safety outputs of the Mat Manager are de-energized. The motor is off.

Operating Principle
The Mat Manager monitors up to eight mats, which are individually connected to the Mat Manager by M12 connectors. LEDs on the front of the Mat Manager indicate 
which mat is actuated as well as providing status LED for power and safety outputs.
STARTING: Press the reset button to energize the outputs of the Mat Manager.
STOPPING: Stepping on any of the safety mats will turn off the safety outputs of the Mat Manager and de-energize the K1 and K2 contactors. 

Fault Detection
Upon power-up, the Mat Manager performs internal checks. The Mat Manager then looks for current flowing through each of the safety mats. A short or open circuit on 
any of the safety mats will be detected by the Mat Manager. With the safety mat signals made, the Mat Manager checks the reset button. With monitored manual reset 
selected, a short circuit or stuck pushbutton will be detected by the Mat Manager. Pressing the reset button, the Mat Manager checks the K1 and K2 contactors. A stuck or 
welded contactor will be detected by an open normally closed contact.

Ratings
This circuit meets the safety performance requirements of Category 3 of EN954-1:1996. This circuit executes a Category 0 stop.
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100-FMS ..........................6-26, 6-31

100-FPTA180 ............................6-24

100-FPTA30 ..............................6-24

100-FPTB180 ............................6-24

100-FPTB30 ..............................6-24

100-FSC280 ..............................6-25

100-FSC48 ................................6-25

100-FSC480 ..............................6-25

100-FSD250 ..............................6-25

100-FSV136 ..............................6-25

100-FSV277 ..............................6-25

100-FSV55 ................................6-25

100-FSV575 ..............................6-25

100-JE........................................6-25

100-JE12....................................6-25

100-JE48....................................6-25

100-MCA00................................6-24

100-MCA02................................6-24

100-S0 ......................................6-26

100-S9 ......................................6-26

100-SCCA..................................6-26

100-SCFA ..................................6-26

100S-C09⊗05BC ......................6-20

100S-C09⊗14BC ......................6-20

100S-C12⊗05BC ......................6-20

100S-C12⊗14BC ......................6-20

100S-C12⊗304BC ....................6-22

100S-C16⊗05BC ......................6-20

100S-C16⊗14BC ......................6-20

100S-C16⊗304BC ....................6-22
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100S-C23⊗05BC ......................6-20
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100S-D630⊗22BC ..........6-28, 6-30
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104S-C85⊗210BC ....................6-23
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105-PW37..................................6-26

105-PW43..................................6-26

105-PW85..................................6-26

1492-JD3DF ............................5-106

1492-JD3DR ............................5-106

1606-XL120D ..........................5-106

1606-XLP50E ..........................5-106

1606-XLP72E ..........................5-106

1732DS-IB8 ............................5-135

1732DS-IB8XOBV4..................5-135

1752-L24BBB ..........................5-111

1753-CFBBASIC......................5-126

1753-DNSI ........5-117, 5-119, 5-124

1753-HHT ................................5-126

1753-IB16 ................................5-122

1753-IB16XOB8 ......................5-122

1753-IB20XOB8 ......................5-122
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1753-L28BBBM ......................5-117

1753-L28BBBP........................5-117
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1753-L32BBBP8A....................5-119

1753-OB16 ..............................5-122

1753-OPL ................................5-126

1753-OW8................................5-123
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1753-PCS-PAR ........................5-126

1756-BA2 ................................5-128

1756-L61S ..............................5-127

1756-L62S ..............................5-127

1756-LSP ................................5-127

1791DS-IB12 ..........................5-133

1791DS-IB16 ..........................5-133

1791DS-IB4XOW4 ..................5-133

1791DS-IB8XOB8....................5-133
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1791ES-IB16............................5-134

1791ES-IB8XOBV4 ..................5-134
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194E-A-P11 ..............................6-74

194E-A-P22 ..............................6-74
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194E-A100-1753........................6-68
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194E-A100-PE ..........................6-74
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194E-A16-PD10 ........................6-74
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194E-A25-1753-Q......................6-71
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194E-A25-1756..........................6-68
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194E-A250-1753........................6-88

194E-A315-1754........................6-88

194E-A32-1753..........................6-68

194E-A32-1753-6N....................6-71

194E-A32-1753-Q......................6-71
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194E-A32-1756..........................6-68

194E-A32-NP ............................6-74
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194E-A40-1756..........................6-68
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194E-A63-1753..........................6-68
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194E-B315-1753........................6-88
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194E-CA20 ................................6-72
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194E-CA32 ................................6-72
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194E-CA63 ................................6-72

194E-CA63E ..............................6-72

194E-E-P11................................6-74
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Catalog Number Index

194E-E__…194L-H__

11-3Visit our website: www.ab.com/catalogs

?

1-
2

4-
E

m
er

g
en

cy
 S

to
p

D
ev

ic
es

4-
E

m
er

g
en

cy
S

to
p

 D
ev

ic
es

11
-C

at
. N

o
. I

nd
ex

194E-E100-1756........................6-68

194E-E100-NP ..........................6-74

194E-E100-PE ..........................6-74

194E-E100-TN ..........................6-74

194E-E16-1753..........................6-68

194E-E16-1756..........................6-68

194E-E16-NP ............................6-74

194E-E16-PD10 ........................6-74

194E-E16-PE ............................6-74

194E-E16-TN ............................6-74

194E-E160-1753........................6-88

194E-E25-1753..........................6-68

194E-E25-1753-6N....................6-71

194E-E25-1756..........................6-68

194E-E25-NP ............................6-74

194E-E32-1753..........................6-68

194E-E32-1753-6N....................6-71

194E-E32-1756..........................6-68

194E-E32-NP ............................6-74

194E-E32-PE ............................6-74

194E-E32-TN ............................6-74

194E-E40-1753..........................6-68

194E-E40-1756..........................6-68

194E-E40-NP ............................6-74

194E-E63-1753..........................6-68

194E-E63-1753-6N....................6-71

194E-E63-1756..........................6-68

194E-E63-NP ............................6-74

194E-E63-PE ............................6-74

194E-E63-TN ............................6-74

194E-E80-1753..........................6-68

194E-E80-1756..........................6-68

194E-E80-NP ............................6-74

194E-F160-1754 ........................6-88

194E-F250-1754 ........................6-88

194E-F315-1754 ........................6-88

194E-FA20 ................................6-72

194E-FA20E ..............................6-72

194E-FA32 ................................6-72

194E-FA32E ..............................6-72

194E-FA40 ................................6-72

194E-FA40E ..............................6-72

194E-G3653 ..............................6-75

194E-G3660 ..............................6-74

194E-G3661 ..............................6-74

194E-G3662 ..............................6-74

194E-G3663 ..............................6-75

194E-G3664 ..............................6-75

194E-G3665 ..............................6-75

194E-G3666 ..............................6-75

194E-G3673 ..............................6-75

194E-G3675 ..............................6-76

194E-G3687 ..............................6-75

194E-G3688 ..............................6-75

194E-G3707 ..............................6-75

194E-G3821 ..............................6-74

194E-HE13A-175 ......................6-89

194E-HE13G-175 ......................6-89

194E-HE13I-175 ........................6-89

194E-HE13N-175 ......................6-89

194E-HE4G-175 ........................6-70

194E-HE4N-175 ........................6-70

194E-HE8A-175 ........................6-89

194E-HE8G-175 ........................6-89

194E-HE8I-175 ..........................6-89

194E-HE8N-175 ........................6-89

194E-KA20 ................................6-72

194E-KA20E ..............................6-72

194E-Y25-1753-6N....................6-71

194E-Y25-1756-6N....................6-71

194E-Y32-1753-6N....................6-71

194E-Y40-1753-6N....................6-71

194L-A4-000..............................6-78

194L-A4-175..............................6-78

194L-A4-175I ............................6-78

194L-A6-000..............................6-78

194L-A6-175..............................6-78

194L-A6-175I ............................6-78

194L-A8-000..............................6-78

194L-A8-175..............................6-78

194L-A8-175I ............................6-78

194L-G2830 ..............................6-75

194L-G2853 ..............................6-76

194L-G2864N ............................6-77

194L-G2864R ............................6-77

194L-G2888N ............................6-77

194L-G2888R ............................6-77

194L-G3154N ............................6-77

194L-G3154R ............................6-77

194L-G3155N ............................6-77

194L-G3155R ............................6-77

194L-G3194 ..............................6-75

194L-G3195 ..............................6-75

194L-G3196 ..............................6-77

194L-G3197 ..............................6-77

194L-G3380 ..............................6-75

194L-G3393 ..............................6-84

194L-G3394 ..............................6-84

194L-G3399 ..............................6-76

194L-G3515 ..............................6-78

194L-G3515A ..................6-78, 6-89

194L-G3515B ..................6-78, 6-89

194L-G3515C ..................6-78, 6-89

194L-G3515D ..................6-78, 6-89

194L-G3515E ..................6-78, 6-89

194L-G3515F ..................6-78, 6-89

194L-G3515G ..................6-78, 6-89

194L-G3515H ..................6-78, 6-89

194L-G3572 ..............................6-75

194L-G3576 ..............................6-75

194L-G3667 ..............................6-78

194L-G3667A ............................6-78

194L-G3667B ............................6-78

194L-G3667C ............................6-78

194L-G3667D ............................6-78

194L-G3667E ............................6-78

194L-G3667F ............................6-78

194L-G3667G ............................6-78

194L-G3667H ............................6-78

194L-HC4L-175 ........................6-70

194L-HC4L-175I ........................6-70

194L-HCB-001 ..........................6-77

194L-HCDC-001........................6-77

194L-HCDD-001 ........................6-77

194L-HCDG-001........................6-77

194L-HE4E-175 ........................6-70

194L-HE4E-175I ........................6-70

194L-HE4L-175 ........................6-70

194L-HE4L-175I ........................6-70
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194L-HE6G-175 ........................6-70

194L-HE6N-175 ........................6-70

194L-HE8G-175 ........................6-70

194L-HE8N-175 ........................6-70
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199-DR1 ....................................6-26

199-SC10 ..................................6-27

199-SC2 ....................................6-27

42GRL-9000-QD........................2-44

42GRR-9000-QD..............2-35, 2-44

42GRU-9000-QD..............2-35, 2-44

42GRU-9200-QD..............2-35, 2-44

440A-A07265 ............................3-53

440A-A09004 ............................3-53

440A-A09015 ............................3-55

440A-A09018 ............................3-55

440A-A09028 ............................3-53

440A-A09042 ............................3-53

440A-A09054 ............................3-53

440A-A09055 ............................3-53

440A-A09056 ............................3-53

440A-A09093 ............................3-53

440A-A09094 ............................3-53

440A-A09196 ..........................5-106

440A-A09197 ..........................5-106

440A-A11495 ............................3-54

440A-A11496 ............................3-54

440A-A11497 ............................3-54

440A-A11498 ............................3-54

440A-A11499 ............................3-54

440A-A17101 ............................4-12

440A-A17102 ............................4-12

440A-A17122 ............................4-13

440A-A17123 ............................4-13

440A-A17124 ............................4-13

440A-A17125 ............................4-13

440A-A19001 ............................3-53

440A-A19002 ............................3-53

440A-A19005 ............................3-53

440A-A19007 ............................3-53

440A-A21115 ............................3-54

440A-A33085 ............................3-54

440E-A13054 ............................4-12

440E-A13078......................4-8, 4-12

440E-A13079 ..............................4-5

440E-A13080 ..............................4-5

440E-A13081 ..............................4-5

440E-A13082 ..............................4-5

440E-A13083 ..............................4-5

440E-A13084 ..............................4-5

440E-A13085 ..............................4-5
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440E-A13197 ............................4-18
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440E-A13204 ............................4-18

440E-A13205 ............................4-18

440E-A13206 ............................4-18

440E-A14739 ..............................4-5

440E-A14740 ..............................4-5

440E-A17003......................4-8, 4-12

440E-A17026 ..............................4-5

440E-A17027 ..............................4-5

440E-A17028 ..............................4-5

440E-A17032 ..............................4-5

440E-A17095 ..............................4-5
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440E-A17106 ..............................4-5

440E-A17107 ..............................4-5

440E-A17112 ..............................4-5

440E-A17115 ............................4-12

440E-A17129 ..............................4-5
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440E-L13042 ............................4-11
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440E-L13137 ............................4-11
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440E-L2NNNYS ........................4-11
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440F-A0072N ............................2-95

440F-A0072S ............................2-95

440F-A0073S ............................2-95

440F-A0074N ............................2-95

440F-A0074S ............................2-95

440F-A0075N ............................2-95



Catalog Number Index

440F-A__…440G-A__

11-5Visit our website: www.ab.com/catalogs

?

1-
2

4-
E

m
er

g
en

cy
 S

to
p

D
ev

ic
es

4-
E

m
er

g
en

cy
S

to
p

 D
ev

ic
es

11
-C

at
. N

o
. I

nd
ex

440F-A0075S ............................2-95

440F-A0076S ............................2-95

440F-A007IN..............................2-95

440F-A007IS ..............................2-95

440F-A0116 ..............................2-96

440F-A108433 ..........................2-83
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440F-A1185 ..............................2-96
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440K-T11269 ............................3-19

440K-T11270 ............................3-19

440K-T11273 ............................3-19

440K-T11276 ............................3-19

440K-T11279 ............................3-19

440K-T11280 ............................3-19

440K-T11283 ............................3-19

440K-T11284 ............................3-19
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440K-T11288 ............................3-19
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440K-T11305 ............................3-19

440K-T11307 ............................3-19

440K-T11333 ............................3-23

440K-T11336 ............................3-23

440K-T11337 ............................3-23

440K-T11338 ............................3-23

440K-T11339 ............................3-23

440K-T11340 ............................3-23

440K-T11341 ............................3-23
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440K-T11364 ............................3-23

440K-T11365 ............................3-23

440K-T11366 ............................3-23

440K-T11367 ............................3-23

440K-T11368 ............................3-23

440K-T11369 ............................3-23

440K-T11370 ............................3-23

440K-T11371 ............................3-23

440K-T11372 ............................3-23

440K-T11384 ............................3-19

440K-T11385 ............................3-19

440K-T11386 ............................3-19

440K-T11387 ............................3-19

440K-T11388 ............................3-19

440K-T11389 ............................3-19

440K-T11390 ............................3-19

440K-T11391 ............................3-19

440K-T11392 ............................3-19

440K-T11393 ............................3-19

440K-T11394 ............................3-19

440K-T11395 ............................3-19

440K-T11396 ............................3-19

440K-T11397 ............................3-19

440K-T11398 ............................3-19

440K-T11399 ............................3-19

440K-T11408 ............................3-23

440K-T11416 ............................3-23

440K-T11418 ............................3-23

440K-T11425 ............................3-23

440K-T11433 ............................3-23

440K-T11435 ............................3-23

440K-T11438 ............................3-23

440K-T11444 ............................3-23

440K-T11445 ............................3-23

440K-T11449 ............................3-23

440K-T11452 ............................3-23

440K-T11453 ............................3-23

440K-T11454 ............................3-23

440K-T11456 ............................3-23

440K-T11457 ............................3-23

440K-T11459 ............................3-23
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440K-T11461 ............................3-23

440K-T11463 ............................3-19

440K-T11466 ............................3-23

440K-T11467 ............................3-23

440K-T11468 ............................3-23

440K-T11469 ............................3-23

440K-T11470 ............................3-23
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440K-T2NNGPS-NG..................3-23

440K-T91024 ............................3-23
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440L-A2MIRSTND ....................2-36

440L-A3MIRSTND ....................2-36
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440L-AF6102 ............................2-43

440L-AF6103 ............................2-43

440L-AF6104 ............................2-43

440L-AF6105 ............................2-43

440L-AF6108 ............................2-52

440L-AF6109 ............................2-52

440L-AF6110 ............................2-22

440L-AF6120 ............................2-52

440L-AF6121....................2-52, 2-63

440L-AF6122....................2-52, 2-63

440L-AF6123....................2-52, 2-63

440L-AF6130 ............................2-36

440L-AGST320 ..........................2-64

440L-AGST480 ..........................2-64

440L-AGST640 ..........................2-64

440L-AGST800 ..........................2-64

440L-AGST960 ..........................2-64

440L-AGWS0160 ......................2-53

440L-AGWS0320 ......................2-53
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440L-AGWS0640 ......................2-53

440L-AGWS0800 ......................2-53
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440L-AGWS1760 ......................2-53

440L-ALAT ................................2-58
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440L-AM0751200 ......................2-53
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440L-AM0751500 ......................2-53

440L-AM0751650 ......................2-53
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440N-G02095 ............................3-77

440N-G02096 ............................3-77
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440N-G02143 ............................3-81
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440N-G02149 ............................3-81

440N-G02154 ............................3-77

440N-G02155 ............................3-77

440N-G02156 ............................3-77

440N-G02157 ............................3-77

440N-G02160 ............................3-77

440N-G02161 ............................3-77

440N-H02046 ............................3-85

440N-H02047 ....................9-3, 3-85
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440N-S32013 ............................3-87

440N-S32014 ............................3-86

440N-S32015 ............................3-86

440N-S32016 ............................3-87

440N-S32017 ............................3-87
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440N-S32022 ............................3-87
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440N-S32032 ............................3-87

440N-S32033 ............................3-87

440N-S32036 ............................3-87

440N-S32037 ............................3-87

440N-S32038 ............................3-87

440N-S32039 ............................3-87
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440N-S32047 ............................3-86
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440N-S32053 ............................3-87

440N-S32054 ............................3-87

440N-S32055 ............................3-87
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440P-CDPM12* ......................3-135

440P-CDPS11* ........................3-135

440P-CHLB03* ........................3-135

440P-CHLB12* ........................3-135
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440R-E23098 ............................5-71

440R-E23159 ............................5-71

440R-E23160 ............................5-71

440R-E23161 ............................5-71

440R-E23162 ............................5-71

440R-E23191 ............................5-71

440R-E23192 ............................5-71

440R-E23193 ............................5-71

440R-E23194 ............................5-71

440R-E23195 ............................5-71

440R-F23027 ............................5-15

440R-F23028 ............................5-15

440R-F23199 ............................5-19

440R-F23200 ............................5-19

440R-G23214 ............................5-29

440R-G23215 ............................5-29

440R-G23216 ............................5-29

440R-H23176 ............................5-74

440R-H23177 ............................5-77

440R-H23178 ............................5-79

440R-H23179 ............................5-81

440R-H23180 ............................5-83

440R-H23181 ............................5-87

440R-H23183 ............................5-87

440R-H23184 ............................5-91

440R-H23185 ............................5-91
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Patent Information
The products in this catalog are protected by one or more of the following patents. Any omission
does not constitute an explicit or implicit relinquishing of patent rights.

Australia
AU2632199, AU4337393, AU4337493, AU5009296, AU5420790, AU6739598, AU7051591, AU7631996,
AU7701196, AU7944794, AU8661891, AU8875098

Germany
DE3020593, DE69033004D, DE69033004T, DE69303597D, DE69407625D, DE69407625T, DE69601224D,
DE69601224T, DE69619128D, DE69619128T, DE9308260U, DE9308261U

Pan-Europe
EP0467942, EP0620948, EP0736218, EP0821829, EP0864169, EP0935721, EP0968384, EP0985077,
EP1089014, EP1136723, EP1139362, EP1255262

Great Britain
GB2052158, GB2247320, GB2261115, GB2283365, GB2298740, GB2300075, GB2321784

Japan
JP11503867T, JP2000501224T, JP2001311454, JP2001312930, JP2002373552, JP3007413B2,
JP3281384B2, JP4504792T, JP7507416T , JP9507333T

U. S.
US2002175058, US4963706, US5254879, US5587569, US5777284, US5977500, US6135417, US6213148,
US6365850, US6418592, US6446666, US6474120, US6483049

Worldwide
WO9008396, WO9013180, WO9110250, WO9207374, WO9324946, WO9324947, WO9518457, WO9633504,
WO9719285, WO9720334, WO9842937, WO9913254, WO9943915

Trademark Information
ArcShield, ArmorBlock, Atlas, Cadet, CenterLine, Centurion, CIP, CIPsafety, ControlNet, DeviceNet,
DeviceNet Safety, DriveGuard, ElectroGuard, Elf, Ensign, FeederPro, Ferrocode, Ferrogard, GuardI/O,
GuardLogix, GuardMotion, GuardPLC, GuardShield, Imp, IntelliCENTER, Kinetix, Lifeline, Logix, MatGuard,
MicroLogix, MobileView, Modbus Plus, Omega, PowerFlex, PressMaster, Prosafe, Rotacam, SafeEdge,
SafeShield, SafeZone, Senator, SensaGuard, Sentinel, Sipha, Slamlock, SmartGuard, Spartan, Sprite,
StamPro, STFPro, Trojan, Zero-Force are trademarks of Rockwell Automation.

DeviceNet and the DeviceNet logo are trademarks of the Open Device Vendors Association (ODVA).
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ON-LINE RESOURCES
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www.ab.com/catalogs

Safety Products
www.rockwellautomation.com/solutions/safety

For the most current version of this Safety Products catalog, visit
the Allen-Bradley catalog web site at www.ab.com/catalogs. With
our on-line catalog, you can search for information by product
type or by part number.

On-line catalogs are updated regularly, so come back often to find
the latest information!

Achieve your factory floor goals with the peace of
mind that comes with an integrated safety system.

We can get your standard and safety products working
together to turn your safety capital outlay into an
investment with positive returns — one that increases
your employees' safety and increases productivity.

How? Our combined expertise in machine safety and
industrial automation means we understand your
factory floor issues and how to implement safety
solutions that meet your goals, using the broadest
integrated safety product line available in the world.
Products designed and built to global standards for
high reliability, stability and quality.






