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4 MSR5T 440P limit switch 100S-C safety contactors 2 c 0
6 MSR5T 800F E-stop 100S-C safety contactors 413 e/d 0
8 MSR22LM 450L safety light curtains, 2-sensor muting 100S-C safety contactors 4 e 0
10 MSR22LM 440L safety light curtains, 4-sensor muting 100S-C safety contactors 4 e 0
12 MSR22LM 450L safety light curtains, presence sensing device initiation 7008 safety relays 4 e 0
14 MSR55P with MSR127 Back EMF of motor, 800F E-stop 100S-C safety contactors 4 e 0
15 MSR55P with MSR127 Back EMF of motor, E-stops, 4406-LZ guard locking switch PowerFlex 525 drive 3 d 0
17 MSR57P 800F E-stop, 440K gate interlock switch, speed monitoring PowerFlex 525 drive 3 d 1
19 MSR57P 800F E-stop, 440G TLS3 guard locking switch, speed monitoring PowerFlex 70 drive 3 d 1
2 MSRNI7T 440P limit switch 100S-C safety contactors 3 d 0
22 MSRTTT with MSR132E Ferrogard FRS6 switch 7008 safety relays 2 c 0
23 MSRI24RT 440T Prosafe rotary switch 100S-C safety contactors 3 d 0
24 MSRI24RT 440N SensaGuard rectangular flat pack 100S-C safety contactors 4 e 0 N
25 MSR125HP 800P palm buttons 100S-C safety contactors 4 e 0
26 MSR125HP 800Z Zero-Force Touch Buttons 100S-C safety contactors 4 e 0 "
21 MSR126.1R 800F E-stop 100S-C safety contactors 413 e/d 0 -
29 MSR126.1R 440K Trojan 5 tongue interlock switches 100S-C safety contactors 3 d 0
3 MSR126T 450L safety light curtain 100S-C safety contactors 4 e 0
32 MSR126.1T L4OE Lifeline 4 cable-pull switch 100S-C safety contactors 3 d 0
33 MSR127RP 800F E-stop 100S-C safety contactors 4 e 0
34 MSR127RP 440N Ferrogard GD2 non-contact switch 100S-C safety contactors 4 e 0
35 MSR127TP 450L safety light curtain 100S-C safety contactors 4 e 0
36 MSR127TP 440N SensaGuard switch with integrated latch PowerFlex 525 drive 3 d 0
38 MSR127TP 440N SensaGuard integrated latch, 800F E-stop M100 electronic starter 3 d 0
40 MSRI3IRTP 440L GuardShield safety light curtain 100S-C safety contactors 4 e 0
4 MSRI3IRTP 440K Trojan T15 switch, 800T E-stop PowerFlex 525 drive 3 d 0
42 MSR138.1DP 4406 TLS1-GD2 switch 100S-C safety contactors 312 d/d 0
44 MSR138.1DP 442G MAB, 800F E-stop PowerFlex 525 drive 3 d 1
45 MSR138.1DP 442G MAB (with integral buttons) PowerFlex 525 drive 3 d 1
46 MSR138.1DP 4406 MZ guard locking switch, 800F E-stop PowerFlex 525 drive 3 d 1
47 MSR138.1DP 4406-LZ switch, 4406-TZ switch, 800F E-stop 100S-C safety contactors 3 d 0
49 MSR138.10P 440G-MZ guard locking switch, 800F E-stop M100 electronic starter 3 d 0
51 MSR142RTP 440K Trojan T15 switch, 800T E-stop 100S-C safety contactors 3 d 0
52 MSRI42RTP 450L GuardShield safety light curtain 100S-C safety contactors 4 e 0
53 MatGuard™ controller Safety mat 100S-C safety contactors 3 d 0
54 MatGuard Manager Up to 8 safety mats 100S-C safety contactors 3 d 0
56 Safedge™ controller Safedge profile 100S-C safety contactors 3 d 0
57 Safedge controller Safedge profile 100S-C safety contactors 2 d 0
58 440N-S Sipha 2 controller Sipha™ sensors 100S-C safety contactors 4 e 0
60 440N-S Sipha 1 controller Sipha sensors 100S-C safety contactors 2 d 0
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Summary of Changes

This publication contains the following new or updated information. This list includes substantive updates only and is not intended to reflect
all changes.

Topic Page
Added MSR127T with 440N-S SensaGuard, 800F E-stop and M100 Motor Starter example 38
Added MSR138.1DP with 440G-MZ Guard Locking Interlock, 800F E-stop and M100 Motor Starter example 49

Notes for Example Wiring Diagrams
Note 1

In the wiring diagrams that are shown in this publication, the type of Allen-Bradley® Guardmaster® device is shown as an example to
illustrate the circuit principle. For special applications, the choice of device type is based on the suitability of its characteristics for its
intended use.

Note 2

In most of the following examples that show dual-channel applications, one interlock switch is shown switching both channels (one contact
set per channel). If foreseeable damage (for example, at the actuator mounting point) could allow the guard to be opened without operating
the switch, then two separate switches are required. The electrical principle of the circuit remains the same.

Note 3

In most cases, the circuits are shown with the guard door closed and ready for motor starting by operating the normal start control.

It must be possible to start the machine only by voluntary actuation of the control that is provided for the purpose (see IS0 12100-2 4.11.8). For
the purposes of these examples, the use of a conventional contactor-latching circuit has been assumed. If not, then a restart interlock is
required to help prevent an automatic or unintended starting of the motor when the guard is closed. For example, a Minotaur™ safety relay
with a momentary action push button that is installed in the output to monitor the circuit can be used to achieve this protection.

If the guard is designated as a Control Guard (see IS0 12100-2 5.3.2.5), these requirements do not apply. However, the use of control guards is
allowed only under certain conditions including:

« Acontrol guard can be used only where there is no possibility of an operator or part of their body staying in or reaching into the
danger zone while the guard is closed.

« The control guard must be the only access to the hazardous area.

« The interlocking system must have the highest possible reliability. It is often advisable to use a solenoid-locking switch such as the
Guardmaster 4406-LZ or TLS-ZR guard locking switches.

Note 4

Safety monitoring relays are used in dual-channel circuits with infrequent operation or with multiple switching devices connected. This note
applies to all monitoring devices that compare the signal at the change of state of dual channels.

Certain faults are only detected at a change of state of the input switching device (interlock switch or E-stop switch). If there are long
periods (for example, months as opposed to days) between switching actions, it is possible for multiple faults to accumulate, which could
lead to a dangerous situation. Therefore, a regular check must be performed on the system to detect single faults before an accumulation
occurs. This check can be manual or initiated by part of the control system.

For example, if three interlock switches are connected to the monitoring unit, certain faults are detected only at the switch on the first-
opened guard and the switch on the last-closed guard. Faults are only detected at these times because any switching between the first
opening and last closing does not change the state of the monitoring unit input circuits. Therefore, in some applications it is necessary to
use one monitoring device per switch.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Most of the examples in this publication show an interlock switch and an emergency stop switch that are combined in the circuit. When a
monitoring safety relay (for example, a GSR module) is used for fault detection, it is important to note the following:

«  All safety-critical single faults, except for certain faults over the contact set at the E-stop, are detected at the next opening of the
guard.

« Al safety-critical single faults, except for certain faults over the contact set at the interlock switch, are detected at the next operation
of the E-stop.

« Because the E-stop device is operated infrequently, we recommend that you check its function (with the guard closed) reqularly, at
the start of your shift or daily, to enable the safety monitoring relay to detect single faults. If the guard is rarely opened, the interlock
switch must be checked in a similar manner.

Note 5

This symbol indicates that the associated component or device features direct opening (positive opening) operation. In the
©  eventofa fault, welded contacts are forced open by the mation of the safety guard or E-stop device.

®  These two symbols denote mechanically linked contacts of safety contactors and safety control relays; if one contact welds
e closed, all other dependent (auxiliary) contacts remain in position (that is, they cannot change state).

General Safety Information

IMPORTANT  The examples in this section are for advanced users and assumes that you are trained and experienced in safety
system requirements. Contact your local Rockwell Automation sales office or Allen-Bradley distributor for more
information about our safety risk assessment services.

The risk assessment requires additional circuitry to reduce the risk to a tolerable level. Safety distance calculations are an

ATTENTION: Perform a risk assessment to make sure that all tasks and hazard combinations are identified and addressed.
A important consideration in safety circuits but are not part of the scope of this document.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR5T with Safety Limit Switch

Circuit Components

o 440P safety limit switch

«  B80OF push buttons and pilot lights

«  440R MSR5T safety monitoring relay
« 1008 safety contactors

Circuit Description

The MR5T safety relay monitors the position of a safety gate with a 440P safety limit switch, which has mechanically-operated contacts. The
safety limit switch has direct opening, normally closed, contacts that are designed to open forcibly when the gate is opened.

The MSR5T also monitors the status of the three output safety control relays through the X1-X2 circuit. If any of the three control relays
becomes stuck in the energized position, the associated N.C. contact remains open, and the MSR5T cannot re-energize the output safety
control relays.

A red pilot light connected to the normally open contact (terminals 33/34) of the limit switch indicates that the door is opened or is waiting
for reset.

Circuit Status

The gate is closed. The MSR5T outputs are OFF. The MSR5T is waiting for the Reset button to be pushed. The motors are OFF.
Operating Principle

STARTING: With the gate closed, press the Reset button to turn ON the MSR5T safety outputs. The motors are enabled. Press the Start button
to start the motors.

STOPPING: Press the Stop button to accomplish a normal production stop. You can also open the gate to initiate a safety stop. In either case,
the motor coasts to a stop.

Ratings

Because the limit switch uses one contact and the motors are powered from single-safety control relays, the safety rating is limited to a
Category 2 structure that can be used in systems that require Performance Levels up to PLc per IS0 13843-1. The circuit executes a Stop
Category 0 per IEC 60204-1and NFPA79.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 1- MSR5T with Limit Switch
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR5T with E-stop

Circuit Components

«  B800F E-stop, push button, and pilot lights
«  440R MSR5T safety monitoring relay
1008 safety contactors

Circuit Description

The MSR5T monitors two direct-opening contacts of an E-stop; one contact switches power to the positive side and one contact switches
power ON the negative side. When the E-stop is pressed, the MSR5T de-energizes the contactors K1and K2. The MSR5T also monitors the
mechanically linked contacts of the safety contactors K1 and K2.

Circuit Status

The E-stop is released; the MSR5T outputs are OFF; the motor is not spinning, and the MR5T is waiting for the Reset button to be pressed.
Operating Principle

STARTING: With the E-stop released, press the Reset button. If both contactors are OFF and their N.C. contacts are closed, the MSR5T outputs
close, which energizes K1 and K2. Press the Start button to turn the motor ON.

STOPPING: Press the Stop button to stop the motor for production stops. Press the E-stop to initiate a safety stop. In either case, the motor
coasts to a stop.

Ratings

In Figure 2, the E-stop initiates a safety function that has a Cat. 4 structure that can be used in systems that require Performance Levels up
to PLe per IS0 13849-1, provided a maximum number of operations is considered for the E-stop per IS0 13849-2. The circuit executes a Stop
Category 0 per IEC 60204-1and NFPA79.

In Figure 3 on page 7, the series connection of the E-stops reduces the circuit structure to Cat. 3 and Performance Level to d per IS0 13849-1.
Figure 2 - MSR5T with E-stop
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 3 - MSR5T Safety Relay with Series Connection of E-stops
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR22LM 2-sensor Muting of Safety Light Curtain

Circuit Components

«  450L safety light curtains

«  800F push buttons and indicator

o 440R MSR22LM safety muting relay
« 1008 safety contactors

Circuit Description

This example has two safety light curtains. One safety light curtain (LC1) can be muted by the two muting sensors. The second safety light

curtain (LC2) operates in Guard Only mode. A momentary key-operated switch turns ON the motor if the object being transported gets stuck
in the safety light curtain.

The following image shows the arrangement of the muting sensors: an offset X arrangement. The material must break MS1, then MS2, then
LCY, clear LCY, clear MS2, and finally clear MS1 within the configured time.

Figure &4 - 2-sensor Muting with Offset X Arrangement
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Circuit Status

Both safety light curtains and both muting sensors are clear. The motor (conveyor) is OFF. The MSR22LM outputs are OFF and ready to start.

Operating Principle

STARTING: With both safety light curtains and muting sensors clear, and the muting lamp working, press the Start/Restart button to energize
MSR22LM outputs. Press the Start button to turn the motor ON.

STOPPING: Typical production stoppage is by using the Stop button. A stop also occurs if the muting sequence is violated or if the safety light
curtain (LC2) is interrupted.

Ratings

The safety function has a structure that meets Category 4 and can be used in systems that require Performance Levels up to PLe per IS0
13849-1. This circuit executes a Stop Category 0 per [EC 60204-1and NFPA79.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 5 - One Muted Safety Light Curtain, Second Safety Light Curtain Guard Only
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR22LM 4-sensor Muting of Safety Light Curtain

Circuit Components

o 4401 GuardShield™ safety light curtain
o L42FF photoelectric sensors

«  B800F push buttons and indicator lights
«  440R MSR22LM safety muting relay
1008 safety contactors

Circuit Status

This example has one safety light curtain, muted by four photoelectric sensors. A momentary key-operated switch turns ON the motor if the
object being transported gets stuck in the muting station.

The following image shows the arrangement of the muting sensors: the material must break the sensors and safety light curtain in
sequence.

Figure 6 - 4-sensor Muting Arrangement
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Circuit Status
The safety light curtain and all four muting sensors are clear. The motor (conveyor) is OFF. The MSR22LM outputs are OFF and ready to start.
Operating Principle

STARTING: With the safety light curtain and muting sensors clear, and the muting lamp working, press the Start/Restart button to energize
MSR22LM outputs. Press the Start button to turn the motor ON.

STOPPING: Typical production stoppage is by using the Stop button. A stop also occurs if the muting sequence is violated.
Ratings

The safety function has a structure that meets Category 4 and can be used in systems that require Performance Levels up to PLe per IS0
13849-1. This circuit executes a Stop Category 0 per [EC 60204-1and NFPA79.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 7 - MSR22LM — 4-sensor Muting of Safety Light Curtain
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR22LM Presence Sensing Device Initiation (PSDI)

Circuit Components

«  450L safety light curtains

«  800F push buttons

o 440R MSR22LM safety muting relay
« 1008 safety contactors

Circuit Description

Presence sensing device initiation (PSDI) allows the machine to restart automatically when the pre-configured make/break sequence of a
safety light curtain is performed properly; no need to press an additional button to restart the machine cycle. This example has three safety
light curtains. Two safety light curtains operate in Guard Only mode; one safety light curtain is used for PSDI.

This example is a double break:
1. When the machine has completed its cycle, the operator reaches through the safety light curtain to retrieve a part.
and
2. Operator reaches in to place a new part. When the operator clears the safety light curtain, the machine automatically restarts.

Circuit Status

The three safety light curtains sensors are clear. The motor (conveyor) is OFF. The MSR22LM outputs are OFF and ready to start.
Operating Principle

PSDI is a specific operational sequence that is convenient when access to place and remove parts happens often.

Ratings

The safety function has a structure that meets Category 4 and can be used in systems that require Performance Levels up to PLe per ISO
13849-1. This circuit executes a Stop Category 0 per [EC 60204-1and NFPA79.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 8 - MSR22LM - Presence Sensing Device Initiation (PSDI)
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR55P Back EMF Safety Relay with MSR127 Safety Relay with E-stop

Circuit Components

«  800F E-stop and push button

«  440R MSR55P back EMF safety relay
«  L440R MSR127 safety relay

« 100S contactors

Circuit Description

The MSR55P safety relay monitors the back EMF of a motor that the dual 100S contactors operate. An E-stop initiates a command to stop the
motor. A PLC controls turns the motor ON and OFF when the safety system is satisfied. The PLC monitors the status of both the MSR127 and
MSRb5P safety relays. When the back EMF drops below the configured threshold, the MSR55P safety relay provides power to safety devices.
The MSR127 safety relay monitors the operation of the contactors and the MSR55P safety relay.

Circuit Status

The E-stop is released. The MSR127 outputs are OFF and the motor is OFF.
Operating Principle

STARTING: Press the Reset button to energize the MSR127 outputs. Press the Start button to energize the 100S contactors, which turns ON the
motor.

STOPPING: Press the Stop button for a normal production stop. Press the E-stop for an emergency or a safety-related stop.
Ratings

With only one E-stop monitored by the MSR127 safety relay, the safety function that the E-stop initiates has a Category 4 structure that can
be used in systems that require Performance Levels up to PLe per IS0 13849-1. The MSR55P safety relay has a Category 4 structure that can
be used in systems that require Performance Levels up to PLe per IS0 13849-1. The rating of the safety function of the safety devices that are
controlled by the MSR55P safety relay is dependent on how those devices are connected and used. This circuit executes a Stop Category 0
per IEC 60204-1 and NFPAT79.

Figure 9 - MSR55P Safety Relay and MSR127 Safety Relay with E-stop
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR55P Back EMF Safety Relay with MSR127 Safety Relay with Guard Locking and E-stop

Circuit Components

«  B800F E-stop, push button, and pilot lights

o 440G-LZ Power to Release guard locking switch
+  440R MSRB5P back EMF safety relay

o 440R MSR127 safety relay

«  25A PowerFlex® 525 drive

Circuit Description

The MSR55P safety relay monitors the back EMF of a motor that the PowerFlex 525 drive operates. When the motor speed drops below the
configured threshold, the MSR55P safety relay enables an unlock command to the 4406-LZ switch. A two-position selector switch unlocks/
locks the 440G-LZ. The MSR127 safety relay monitors an E-stop connected in series with the outputs of the 4406-LZ switch. If the gate is
unlocked or if the E-stop is pressed, the MSR127 safety relay sends an immediate safety stop command to the PowerFlex 525 drive.

Circuit Status

The E-stop is released, and the gate is closed and locked. The motor is OFF. The MSR127 safety relay is waiting for the reset signal.
Operating Principle

STARTING: Press the Reset button. The MSR127 contacts close and enable the PowerFlex 525 drive to start. Press the Start button to turn ON
the motor and accomplish a normal production start.

STOPPING: Press the Stop button to accomplish a normal production stop. The PowerFlex 525 drive executes its pre-configured stop
sequence. When the back EMF of the motor stops that gate can be unlocked.

Ratings

The safety function that the E-stop and 440G-LZ switch initiate has a Category 3 structures that can be used in systems that require
Performance Levels up to PLd per IS0 13849-1. This circuit executes a Stop Category 0 per IEC 60204-1and NFPAT9.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 10 - MSR55P Safety Relay with Guard Locking
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR57P Speed Monitoring with E-stop and Gate Interlock

Circuit Components

«  800F E-stop and push buttons

« 440K gate interlock

«  440R MSR57 speed-monitoring safety relay
»  25B PowerFlex 525 drive

Circuit Description

The MSR57 monitors an E-stop, a gate interlock, and a Safely-limited Speed (SLS) selector switch. The MSR57 uses an encoder (not shown) to
detect the motor speed and direction.

Circuit Status

The E-stop is released. The gate is closed. The SLS switch is closed to allow for full motor speed.
Operating Principle

STARTING: Press the Reset button to apply power to the Stop and Start buttons and the safe torque inputs (S1and S2). Press the Start button
to start the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. Opening the gate or pressing the E-stop causes the motor to stop.

SAFELY-LIMITED SPEED: Set the SLS switch to limited speed to instruct the PowerFlex 525 drive to operate the motor at a Safely-limited
Speed. To return to normal running speed, set the SLS switch back to normal and press the Reset button.

Ratings

The safety functions have a Category 3 structure that can be used in systems that require Performance Levels up to PLd per IS0 13849-1.
This circuit executes a Stop Category 1 per IEC 60204-1and NFPA79.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 11 - MSR57 with E-stop and Gate Interlock
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR57P Speed Monitoring with E-stop and Guard Locking

Circuit Components

«  800F E-stop push button

o 4406 TLS3-GD2 guard locking gate interlock
«  440J enabling switch

«  440R MSR57 speed-monitoring safety relay
«  20A PowerFlex 70 AC drive

Circuit Description

The MSR57 monitors an E-stop, a gate interlock, and a Safely-limited Speed (SLS) selector switch. The MSR57 uses an encoder (not shown) to
detect the motor speed and direction.

Circuit Status

The E-stop is released. The gate is closed. The SLS switch is closed to allow for full motor speed.
Operating Principle

STARTING: Press the Reset button to apply power to the Stop and Start buttons and the safe torque inputs (STand S2). Press the Start button
to start the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. Opening the gate or pressing the E-stop causes the motor to stop.

SAFELY-LIMITED SPEED: Set the SLS switch to limited speed to instruct the PF70 to operate the motor at a Safely-limited Speed. To return to
normal running speed, set the SLS switch back to normal and press the Reset button.

Ratings

The safety functions have a Category 3 structure that can be used in systems that require Performance Levels up to PLd per ISO 13849-1.
This circuit executes a Stop Category 1 per IEC 60204-1and NFPA79.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 12 - MSR57 with E-stop and Guard Locking Interlock
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSRI7T Safety Relay with Safety Limit Switch

Circuit Components

«  L40P safety limit switch
«  L440R MSR117 safety monitoring relay, with automatic reset
« 100S safety contactors

Circuit Description

The MSRTI7 monitors the position of a safety gate through a 440P safety limit switch. With the gate closed, the external switching circuit can
turn ON the motor. Opening the gate causes the motor to coast to a stop. While the gate is open, the mator cannot restart.

Circuit Status

The gate is closed and the motor is OFF. The MSRTT7T safety relay is waiting for the reset signal.

Operating Principle

STARTING: With the gate closed, use the external switching circuit to turn ON the motor.

STOPPING: The external switching circuit accomplishes a normal production stop. A safety stop occurs when the gate is opened.
Ratings

The 440P limit switches initiate a safety function that has a Category 4 structure that can be used in systems that require Performance
Levels up to PLe per IS0 13843-1. The circuit executes a Stop Category 0 per IEC 60204-1and NFPAT9.

Figure 13 - MSR117 Safety Relay with Safety Limit Switch
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSRT7T and MSR132E Safety Relays with Ferrogard Non-contact Interlock

Circuit Components

« 440N Ferrogard™ FRS6 non-contact safety interlock switch
«  440R MSR17 safety monitoring relay

«  440R MSR132E safety expansion relay

« 700S safety control relays.

Circuit Description

The MSR7 safety relay monitors the position of a guard door through the Ferrogard non-contact interlock switch. The safety outputs are
expanded with the MSR132E safety relay. The MSRTI7 safety relay monitors the performance of the MSR132E safety relay. If the MSR132E safety
relay faults, the MSR117 outputs do not activate. The PLC monitors the status of both the MSR117 and the MSR132E safety relays. The PLC can
only turn ON the outputs when the safety system is satisfied.

Circuit Status

The safety gate is open. The MSRTI7 and MSR132E outputs are OFF and all safety control relays are OFF.
Operating Principle

STARTING: Shut the gate to close the MSRTI7 and MSR132E safety outputs. Use the Start button to allow the PLC to energize the safety control
relays.

STOPPING: The Stop button input to the PLC accomplishes a normal production stop. Opening the gate causes the safety control relays to
turn OFF and remain OFF if the gate remains open.

Ratings

Because this circuit is single channel, the fault tolerance is zero and the structure is limited to Category 2. This circuit can be used in
systems that require Performance Levels up to PLc per IS0 13849-1. The circuit executes a Stop Category 0 per [EC 60204-1and NFPAT9.

Figure 14 - MSRTI7T and MSR132E Safety Relays with Ferrogard Safety Switch

e %(4 Start 4 Stop
r 800FM-F3MX10 800FM-E4MX01
—
Inputs
PLC
Outputs
Ferrogard FRS6
440N-602023
7 mls[23]33]a]x M [ X[ 13 [ 23 [ 33 [ 43 ] 51 ] 6
. || | | | | | L MSR132E
] MSRTI7T \W \] ﬁ j ﬁ \ \ 2?0R—E23191

BROR-BZSZN | N---NN17 | | | NN 440R-E23097

A2 |14 | 24| 34 | 42| x2 M x2 s [24] 34 64 [52] 62
Brown | I
Blue
[kt [K2] 700s-crasoesc [K3] [ka] [ks] [ke] 700s-CFas0EsC
24V Com

22 Rockwell Automation Publication SAFETY-WDO002B-EN-P - August 2025



Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR124RT Safety Relay with Prosafe Trapped Keyswitch

Circuit Components

«  440T Prosafe® trapped keyswitch
«  440R MSR124RT safety monitoring relay
1008 safety contactors

Circuit Description

The MSR124 monitors the contacts of the Prosafe rotary switch and also monitors the status of the safety contactors.

Circuit Status

The Prosafe contacts are closed. The MSR124 outputs are OFF; the safety contactors are OFF; and the motors are OFF. The MSR127 safety
relay is waiting for the reset signal. The MSR124RT safety relay is waiting for the reset signal.

Operating Principle

STARTING: Press the Reset button to energize the MSR124RT outputs, which energize the 100S contactors. External circuitry must be used to
turn ON the motors.

STOPPING: The external circuitry accomplishes a normal production stop. Open the Prosafe rotary switch contacts to execute a safety stop.
Ratings

The Prosafe rotary switch initiates a safety function that has a structure that meets Category 3 and can be used in safety systems that
require up to Performance Level PLd per 1S013849-1. The circuit executes a Stop Category 0 per IEC 60204-1and NFPAT9.

Figure 15 - MSR124 with Prosafe Trapped Key Rotary Switch
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR124RT Safety Relay with SensaGuard Rectangular Flat Pack

Circuit Components

« 440N SensaGuard™ non-contact interlock switch
«  440R MSR124RT safety monitoring relay
1008 safety contactors

Circuit Description

The MSR124RT safety relay monitors the position of a safety gate through the 440N SensaGuard switch. The MSR124RT safety relay is
configured for automatic reset. The MSRI24RT safety relay also monitors the status of the 100S safety contactors. The MSR124RT safety relay
only energizes its safety outputs if the safety contactors are OFF, and the gate is closed.

Circuit Status

The safety gate is open. The MSR124RT safety outputs are OFF. The safety contactors are OFF, and the motors are OFF.
Operating Principle

STARTING: Close the gate. The MSR124RT outputs close, which energizes contactors K1 through K& and also sends a signal to the PLC. The PLC
can then Start the motors with an external circuit.

STOPPING: The PLC commands to the external circuit accomplish a normal production stop. Opening the gate causes the MSR124RT outputs
to turn OFF, which drops out the contactors K1...K4, and the signal to the PLC. The motors coast to a stop.

Ratings

The SensaGuard interlock switch initiates a safety function that has a structure that meets Category 4 and can be used in safety systems
that require up to Performance Level PLe per IS013849-1. The circuit executes a Stop Category 0 per IEC 60204-1and NFPA79.

Figure 16 - MSR124 with SensaGuard Rectangular Flat Pack
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR125HP Safety Relay Two-hand Control with 800P Palm Buttons

Circuit Components

«  800P palm buttons
«  440R MSR125HP safety monitoring relay, with automatic reset
1008 safety contactors

Circuit Description

The MSR125HP safety relay monitors the position of two 800P palm buttons. Both palm buttons must be actuated within 500 ms of each other
to energize the MSR125HP outputs.

Circuit Status

The palm buttons are released, and the motor is OFF.
Operating Principle

STARTING: Press both buttons within 500 ms of each other to energize the MSR125HP outputs. The outputs energize the 100S safety
contactors, which energize the motor.

STOPPING: Release one or both palm buttons to de-energize the MSR125HP outputs, which causes the motor to coast to a stop.
Ratings

The circuit meets the requirements of Type IIIC per IS0 13851 and can be used in circuits up to Category 4, Performance Level PLe per
IS013849-1. The circuit executes a Stop Category 0 per [EC 60204-1and NFPAT9.

Figure 17 - MSR125HP Safety Relay Two-hand Control with 800P Palm Buttons
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR125HP Safety Relay Two-hand Control with 800Z Zero-Force Touch Buttons

Circuit Components

» 800Z Zero-Force Touch Buttons™
«  440R MSR125HP safety monitoring relay, with automatic reset
1008 safety contactors

Circuit Description

The MSR125HP safety relay monitors the position of two 800Z touch buttons. Both touch buttons must be actuated within 500 ms of each
other to energize the MSR125HP outputs.

Circuit Status

The touch buttons are released, and the motor is OFF.
Operating Principle

STARTING: Press both buttons within 500 ms of each other to energize the MSR125HP outputs. The outputs energize the 100S safety
contactors, which energize the motor.

STOPPING: Release one or both touch buttons to de-energize the MSR125HP outputs, which causes the motor to coast to a stop.
Ratings

The circuit meets the requirements of Type IIIC per IS0 13851 and can be used in circuits up to Category 4, Performance Level PLe per
IS013849-1. The circuit executes a Stop Category 0 per [EC 60204-1and NFPAT9.

Figure 18 - MSR125HP Safety Relay Two-hand Control with 800Z Zero-Force Touch Buttons
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR126.1R Safety Relay with 800F E-stop

Circuit Components

«  800F E-stop and push buttons
«  440R MSR126.1R safety monitoring relay, with monitored manual reset
1008 safety contactors

Circuit Description

The MSR126.1R monitors the position of an 800F E-stop and the status of two 100S safety contactors.

Circuit Status

The E-stop is released. The outputs of the MSR126 are de-energized and ready for reset. The motor is OFF.
Operating Principle

STARTING: Press the Reset button to energize the MSR126 outputs. If the safety control relays are OFF, then the MSR126 outputs energize.
Press the Start button to energize the 7008 safety control relays, which turn ON the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. You can also press the E-stop to stop the motor.
Ratings

In Figure 19, the E-stop initiates a safety function that has a structure that meets Category 4 and can be used in systems that require
Performance Levels up to PLe per IS0 13843-1, provided a maximum number of operations is considered for the E-stop per IS0 13849-2. The
circuit executes a Stop Category 0 per IEC 60204-1and NFPA79.

Figure 19 - MSR126 with Single E-stop
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Single and Special Function Safety Monitoring Relays Wiring Diagram

In Figure 20, multiple E-stops are connected in series, which reduces the structure to Category 3, up to PLd.

Figure 20 - MSR126 with Series Connection of E-stops
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR126.1R Safety Relay with Trojan 5 Tongue Interlocks

Circuit Components

« 440K Trojan™ 5 tongue interlocks
«  440R MSR126.1R safety monitoring relay, with monitored manual reset
1008 safety contactors

Circuit Description

The MSR126.1R monitors the position of an 440K tongue interlock switch having mechanical contacts and the status of two 7008 safety
control relays. A red pilot light indicates that the gate is open

Circuit Status

The gate is closed. The outputs of the MSR126 are de-energized and ready for reset. The motor is OFF.
Operating Principle

STARTING: Press the Reset button to energize the MSR126 outputs. If the safety control relays are OFF, then the MSR126 outputs energize.
Press the Start button to energize the 7008 safety control relays, which turn ON the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. You can also press the E-stop to stop the motor.
Ratings

In Figure 21, the single 440K interlock switch initiates a safety function that has a structure that meets Category 3 and can be used in
systems that require Performance Levels up to PLd per IS0 13849-1. The circuit executes a Stop Category 0 per IEC 60204-1 and NFPAT9.

In Figure 22 on page 30, multiple 440K interlock switches are connected in series can limit the safety function to Category 1, PLc. Fault-
masking results in loss of diagnostic coverage, see IS0 14119.

Figure 21 - MSR126.1R with Single Trojan 5 Tongue Interlock
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 22 - MSR126.1R with Series Connection of Trojan 5 Tongue Interlocks
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR126T Safety Relay with 450L Safety Light Curtain

Circuit Components

«  450L safety light curtain

«  800F push buttons

«  440R MSR126T safety monitoring relay, with automatic reset
« 1008 safety contactors

Circuit Description
The MSR126T safety relay monitors the 450L safety light curtain and the status of two 100S safety contactors.
Circuit Status

An object in the sensing field blocks the safety light curtain. The outputs of the MSR126T safety relay are de-energized and ready for reset.
The motor is OFF.

Operating Principle

STARTING: Clear the object from the safety light curtain, which energizes the MSR126T outputs. Press the Start button to energize the 100S
contactors and the motor starts.

STOPPING: Press the Stop button to accomplish a normal production stop. If an object (for example, a person's hand) enters the safety light
curtain field, the MSR126T outputs turn OFF, which drops out the 100S contactors, and the motor coasts to a stop.

Ratings

The safety light curtain initiates a safety function that has a structure that meets Category 4 and can be used in systems that require
Performance Levels up to PLe per IS0 13843-1. The circuit executes a Stop Category 0 per IEC 60204-1and NFPAT9.

Figure 23 - MSR126T Safety Relay with 450L Safety Light Curtain
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR126.1T Safety Relay with Lifeline &4 Cable-pull Switch

Circuit Components

o L40E Lifeline™ 4 cable-pull switch

«  800F push buttons

«  440R MSR126T safety monitoring relay, with automatic reset
« 1008 safety contactors

Circuit Description

The MSR126T monitors the 440E cable-pull switch and the status of two 100S safety contactors. An 8550 Control Tower™ stack light provides
visual indication when the cable has been pulled.

Circuit Status

The cable is tensioned properly, and the Lifeline 4 contacts are closed. With the safety contactors de-energized, their normally closed
contacts are closed allowing the MSR126 outputs to energize. The tension is set and the Lifeline 4 is tripped. The outputs of the MSR126 are
de-energized and ready for reset. The motor is OFF.

Operating Principle

STARTING: Reset the Lifeline 4 cable-pull switch by rotating the blue reset lever to the center position. The Lifeline 4 contacts close and
energize the outputs of the MSR126 safety relay. Press the Start button to energize the 100S safety contactors and the motor starts.

STOPPING: Press the Stop button Normal to accomplish a normal production stop. Pull the cable to trip the Lifeline 4 switch. The MSR126
outputs turn OFF, which drops out the 100S safety contactors and the motor coasts to a stop.

Ratings

The cable-pull switch initiates a safety function that has a structure that meets Category 3 and can be used in systems that require
Performance Levels up to PLd per IS0 13849-1. The circuit executes a Category 0 stop per IEC 60204-1and NFPA79.

Figure 24 - MSR126 with Lifeline 4
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSRI27RP Safety Relay with E-stop

Circuit Components

«  800F E-stop and push buttons
«  440R MSR127RP safety monitoring relay, with monitored reset
1008 safety contactors

Circuit Description

The MSR127 safety relay monitors the 800F E-stop and the status of two 100S safety contactors.

Circuit Status

The E-stop is released. The MSR127 outputs are de-energized, and the 100S safety contactors are de-energized. The motor is OFF. The MSR127
safety relay is waiting for the Reset button to be pressed.

Operating Principle

STARTING: Press the Reset button to energize the outputs of the MSR127 safety relay. Press the Start button to energize the 100S safety
contactors, and the motor is ON.

STOPPING: Press the Stop button to accomplish a normal production stop. Press the E-stop to de-energize the MSR127 outputs, which in turn,
de-energizes the 100S safety contactors and the motor coasts to a stop.

Ratings

The E-stop initiates a safety function that has a structure that meets Category 4 and can be used in systems that require Performance
Levels up to PLe per IS0 13849-1, provided a maximum number of operations is considered for the E-stop per IS0 13849-2. The circuit
executes a Stop Category 0 per IEC 60204-1and NFPA79.

Figure 25 - MSR127RP Safety Relay with E-stop
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSRI27RP Safety Relay with Ferrogard Non-contact Interlock Switch

Circuit Components

«  440N-G non-contact Ferrogard GD2 stainless-steel interlock switch
«  440R MSR127RP safety monitoring relay, with monitored reset
1008 safety contactors

Circuit Description

The MSR127 safety relay monitors the 800F E-stop and the status of two 100S safety contactors. An 800FM pilot light provides visual
indication when the gate is open.

Circuit Status

The gate is closed. The MSR127 outputs are de-energized, and the 100S contactors are de-energized. The motor is OFF. The MSR127 safety
relay is waiting for the Reset button to be pressed.

Operating Principle

STARTING: Press the Reset button to energize the output of the MSR127 safety relay. Press the Start button to energize the 100S safety
contactors, and the motor is ON.

STOPPING: Press the Stop button to accomplish a normal production stop. Press the E-stop to de-energize the MSR127 outputs, which in turn
de-energizes the 100S contactors, and the motor coasts to a stop.

Ratings

The Ferrogard GD2 switch initiates a safety function that has a structure that meets Category 4 and can be used in systems that require
Performance Levels up to PLe per IS0 13849-1. The circuit executes a Category 0 stop per IEC 60204-1and NFPA79.

Figure 26 - MSR127 Safety Relay with Ferrogard GD2
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSRI27TP Safety Relay with 450L Safety Light Curtain

Circuit Components

«  450L safety light curtain

«  800F push buttons

«  440R MSR127TP safety monitoring relay, with automatic reset
« 1008 safety contactors

Circuit Description

The MSR127 safety relay monitors the 450L safety light curtain and the status of two 100S safety contactors. The auxiliary MSR127 contacts
provide status information back to the PLC.

Circuit Status

The safety light curtain protective field is blocked. The MSR127 outputs are de-energized, and the 100S contactors are de-energized. The
motor is OFF.

Operating Principle

STARTING: Clear the safety light curtain protective field and the MSR127 outputs turn ON automatically. Press the Start button to energize the
100S safety contactors, and the motor is ON.

STOPPING: Press the Stop button to accomplish a normal production stop. Breaking the protective field of the safety light curtain
de-energizes the MSR127 outputs, which de-energizes the 100S contactors and the motor coasts to a stop.

Ratings

The 450L safety light curtain initiates a safety function that has a structure that meets Category 4 and can be used in systems that require
Performance Levels up to PLe per IS0 13849-1. The circuit executes a Category 0 stop per IEC 60204-1and NFPA79.

Figure 27 - MSR127 Safety Relay with 450L Safety Light Curtain
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSRI127TP Safety Relay with 440N SensaGuard Switch with Integrated Latch

Circuit Components

« 440N SensaGuard switch with integrated latch

«  800F push buttons

«  440R MSR127TP safety monitoring relay, with automatic reset
»  25B PowerFlex 525 drive

Circuit Description

The MSR127 safety relay monitors the 440N SensaGuard interlock switch. The auxiliary MSR127 contacts provide status information back to
the PLC. Figure 28 uses the SensaGuard with a 5-pin connector. Figure 23 on page 37 uses the 8-pin SensaGuard to connect the switches in
series.

Circuit Status

The gate is open. The MSR127 outputs are de-energized, and the PowerFlex 525 drive Safe Torque inputs are open. The motor is OFF.

Operating Principle

STARTING: Close the gate. The MSR127 outputs close, which allows the PowerFlex 525 drive to operate the motor. Press the Start button to run
the motor at its pre-configured setting.

STOPPING: Press the Stop button to accomplish a normal production stop. Opening the gate causes the MSR127 outputs to open and the
motor coasts to a stop.

Ratings

The gate interlock initiates a safety function that has a structure that meets Category 3 and can be used in systems that require
Performance Levels up to PLd per IS0 13849-1 due to the rating of the PowerFlex 525 drive. The circuit executes a Category 0 stop per IEC
60204-1and NFPA79.

Figure 28 - MSR127 Safety Relay with 440N SensaGuard Switch with Integrated Latch
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 29 - MSR127 Safety Relay with Series Connection of 440N SensaGuard Switch with Integrated Latch
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSRI127T with 440N-S SensaGuard, 800F E-stop and M100 Motor Starter

Circuit Components

«  440N-S SensaGuard Integrated Latch guard interlock switch
« 800F E-stop and push buttons

«  MSRI27T safety monitoring relay with automatic reset

«  MI100 Electronic Motor Starter

Circuit Description

The MSR127 safety relay monitors a SensaGuard interlock switch and an E-stop, both of which initiate stop command. Opening the guard door
or pressing the E-stop causes the MSR127 safety relay to open its safety contacts, which issues a stop command to the M100 starter. With the
guard door closed and the E-stop released, the M100 starter controls the motor with the Start and Stop switches.

The M100 starter is configured for three-phase operation and with manual reset of overload conditions.

Circuit Status

The guard door is open, and the E-stop is released. The MSR127 safety outputs are de-energized. The M100 starter is OFF, and the motor is
OFF. The motor was previously stopped by pressing the Stop button.

Operating Principle

STARTING: Close the guard door. The MSR127 safety outputs close to provide 24V to the stop/start circuit and the Safe Torque Off (STO) inputs
of the M100 starter. Press the Start button to turn on the motor. If the motor was stopped by pressing the E-stop or opening the guard door,
then the Stop button must be pressed first to clear the abnormal stopping process.

STOPPING: Press the Stop button to accomplish a normal production stop. Pressing the E-stop or opening the guard door creates an
abnormal stop function. Either of the two input devices cause the MSR127 safety relay to issue an immediate stop command to the M100
starter and opens the STO inputs.

With the guard door open or the E-stop pressed, the motor cannot be restarted as the STO inputs remain OFF.

Ratings

The E-stop and SensaGuard interlock initiate a safety function that has a structure that meets Category 3 and meets Performance Level PLd
per IS0 13849-1. This circuit executes a Stop Category 0.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 30 - MSR127T with 440N-S SensaGuard, 800F E-stop and M100 Motor Starter
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSRIZIRTP Safety Relay with 440L GuardShield Safety Light Curtain

Circuit Components

o 4401 GuardShield safety light curtain

«  800F push buttons

« 855D Control Tower stack lights

«  440R MSR1SIRTP safety monitoring relay
1008 safety contactors

Circuit Description

The MSR131 safety relay monitors the 440L safety light curtain and the 100S contactors. The auxiliary MSR131 contacts provide status
information back to the PLC.

Circuit Status

The 440L safety light curtain is blocked. The MSR131 safety outputs are de-energized, and the 100S contactors are OFF. The motor is OFF.
Operating Principle
STARTING: Clear the safety light curtain. The MSR131 safety outputs close. Press the Start button to turn ON the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. Breaking the safety light curtain field also causes the motor coast
to a stop.

Ratings

The 440L safety light curtain initiates a safety function that has a structure that meets Category 4 and can be used in systems that require
Performance Level up to PLe per IS0 13849-1. The circuit executes a Category 0 stop per [EC 60204-1and NFPA79.

Figure 31 - MSR131 with 440L Safety Light Curtain
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR131 Safety Relay with 440K Trojan T15 Switch and 800T E-stop

Circuit Components

« 440K Trojan T15 gate interlock switch

« 800T E-stop and push buttons

« 855D Control Tower stack lights

«  440R MSR1SIRTP safety monitoring relay
«  25B PowerFlex 525 drive

Circuit Description

The MSR131 monitors the 440K switch and the 800T E-stop. The auxiliary MSR131 contacts provide status information back to the PLC. The
MSR131 is wired for monitored manual reset.

Circuit Status

The safety gate is closed, and the E-stop is released. The MSR131 safety outputs are de-energized and waiting for the Reset button to be
pressed. The Safe Torque Off signals are OFF, and the motor is OFF.

Operating Principle

STARTING: Press the Reset button. The MSR131 safety outputs close and provide 24V to the Start/Stop circuit and safe torque inputs of the
PowerFlex 525 drive. Press the Start button to turn ON the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. Opening the safety gate or pressing the E-stop causes the motor
coast to a stop.

Ratings

The 440K switch and 800T E-stop initiate a safety function that has a structure that meets Category 3 and can be used in systems that
require Performance Level up to PLd per ISO 13849-1. The circuit executes a Category 0 stop per IEC 60204-1and NFPAT9.

Figure 32 - MSRI3IRTP with Trojan T15 and 800T E-stop

+24V DC
L1213
Reset Q
Egﬁmiﬂ 4 PowleFIex RiS Tw
525
l b 4’_ T1+24V DC
800TC-FX6ASS < { 800FM-
____________ FaMX10
AT san[si [ st [s22[ssa[sn [ Ya1[s33[s3u] 13 [23[33] 4 [ 5 -
| | | 9 [ 1Stop
FVW o 25t
800FM- L
MSRIZIRTP ¢ 45'2 I S ELMYO1 Guavtvgrcglrlnrn‘l &
44OR-C23139 P ‘l’py B
A T [ X2 [ X3 ] xa [va0[v3a[vas[ va [ vi[[24[36]4 Gate contral
Trojan T15 ] [ it |7 ()
44OK-TTI303 ]
st
Output Inputs L Status - Upviwg/
Active ® 'Closed ToPLC I
855D-PO0SC20B24Y3Y3 M
24V Com

Rockwell Automation Publication SAFETY-WDO002B-EN-P - August 2025 41



Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR138.1DP Safety Relay with TLS1-6D2 Guard Locking Interlock Switch

Circuit Components

« 4406 TLS1-GD2 guard locking gate interlock switch

«  B800FM E-stop, push buttons, and pilot lights

«  MSR138.1DP safety monitoring relay with immediate and delayed contacts
« 1008 safety contactors

Circuit Description

The MSR138 safety relay monitors the TLS1-GD2 switch and the 700S-C safety control relays. The delayed normally closed contact of the
MSR138 safety relay allows the gate to be unlocked after the delay timer expires. The MSR138 safety relay is wired for monitored manual
reset.

Circuit Status

The safety gate is closed and locked. The MSR138 immediate and delayed safety outputs are de-energized and waiting for the Reset button to
be pressed. The 700S safety control relays are OFF, and the motor is OFF.

Operating Principle

STARTING: Press the Reset button. The MSR138 safety outputs close. Press the Start button to energize the 700S safety control relays, which
turn ON the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. Press the E-stop to turn OFF the MSR138 outputs and cause the
motor coast to a stop. After the delay timer expires, the gate can be unlocked by the 800FM selector switch.

Ratings

The gate interlock initiates a safety function that has a structure that meets Category 3 and can be used in systems that require
Performance Level up to PLd per IS0 13849-1. The locking function has a structure that meets Category 2 and PLd. The circuit executes a
Category 0 stop per IEC 60204-1and NFPA79.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 33 - MSR138.1DP Safety Relay with TLS1-6D2 Switch and 800F E-stop
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR138.1DP Safety Relay with Multifunction Access Box and E-stop

Circuit Components

4426 multifunction access box (MAB)

« B00F E-stop switch

« 855D Control Tower stack lights

«  MSR138.1DP safety monitoring relay with delayed outputs
«  25B PowerFlex 525 drive

Circuit Description

The MSR138 safety relay monitors the E-stop and guard. The auxiliary MSR131 contacts provide status information back to the PLC. The
MSR138 safety relay is wired for automatic reset.

Circuit Status

The E-stop is released and the guard is closed but not locked. The MSR138 safety outputs are de-energized and waiting for the MAB to be
locked. The PowerFlex 525 drive is OFF, and the motor is OFF.

Operating Principle

STARTING: Open the Lock Release switch. The MSR138 safety outputs close and provide 24V to the Start/Stop switches and safe torque inputs
of the PowerFlex 525 drive. Press the Start button to energize the motor at its pre-configured speed.

STOPPING: Press the Stop button to accomplish a normal production stop. Press the E-stop to remove power to the Start/Stop circuit
immediately. The PowerFlex 525 executes its pre-configured stop (for example, Ramp to Stop). After the time delay expires, the MSR138
safety relay removes power to the Safe Torque Off inputs of the PowerFlex drive, and provides power to the Lock Release button. The motor
then coasts to a stop (if not already stopped).

Ratings

The MAB and E-stop initiate a safety function that has a structure that meets Category 3 and can be used in systems that require
Performance Level up to PLd per IS0 13849-1. The locking function has a structure that meets Category 2 and PLd. The circuit executes a
Stop Category 1per IEC 60204-1and NFPAT9.

Figure 34 - MSR138.1DP Safety Relay with MAB and 800F E-stop
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR138.1DP Safety Relay with MAB (Integral Buttons)

Circuit Components

4426 multifunction access box (MAB)

«  800F push buttons

«  MSR138.1DP safety monitoring relay with delayed outputs
«  25B PowerFlex 525 drive

Circuit Description

The MSR138 safety relay monitors the integrated E-stop and the safety outputs of the MAB. The MSR138 safety relay is wired for monitored
manual reset.

Circuit Status

The E-stop is released and the quard is closed but not locked. The MSR138 safety outputs are de-energized and waiting for the MAB to be
locked. The PowerFlex 525 drive is OFF, and the motor is OFF.

Operating Principle

STARTING: Release the Unlock button. The MSR138 safety outputs close and provide 24V to the Start/Stop circuit and the safe torque inputs
of the PowerFlex 525 drive. Press the Start button to energize the motor at its pre-configured speed.

STOPPING: Press the Stop button to accomplish a normal production stop. Press the E-stop to remove power to the Start/Stop circuit
immediately. The PowerFlex 525 executes its pre-configured stop (for example, Ramp to Stop). After the time delay expires, the MSR138
safety relay removes power to the Safe Torque Off inputs of the PowerFlex drive, and provides power to the Lock Release button. The motor
then coasts to a stop (if not already stopped).

Ratings

The MAB and E-stop initiate a safety function that has a structure that meets Category 3 and can be used in systems that require
Performance Level up to PLd per IS0 13849-1. The locking function has a structure that meets Category 2 and PLd. This circuit executes a
Stop Category 1per IEC 60204-1and NFPAT9.

Figure 35 - MSR138.1DP Safety Relay with MAB (Integral Buttons)
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR138.1DP Safety Relay with 4406-MZ Guard Locking Interlock and 800F E-stop

Circuit Components

«  4406-MZ guard locking interlock switch

« 800F E-stop and push buttons

«  MSR138.1DP safety monitoring relay with delayed outputs
«  25B PowerFlex 525 drive

Circuit Description

The MSR138 safety relay monitors the E-stop and the quard locking interlock switch. The MSR138 safety relay is wired for automatic reset.

Circuit Status

The guard door is open, and the E-stop is released. The MSR138 safety outputs are de-energized. The PowerFlex 525 drive is OFF, and the
motor is OFF.

Operating Principle

STARTING: Close the gate. The gate locks and the MSR138 safety outputs close to provide 24V to the stop/start circuit and the safe torque
inputs of the PowerFlex 525 drive. Press the Start button to turn ON the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. You can also press the E-stop to accomplish a stop. Pressing the

E-stop causes the MSR138 safety relay to issue an immediate stop command. After the delay time expires, the Safe Torque Off signals to the
PowerFlex 525 drive turn OFF, and the Unlock selector switch can unlock the gate. With the 440G-MZ switch unlocked, the motor cannot be

restarted as the STO inputs remain OFF.

Ratings

The E-stop and gate interlock initiate a safety function that has a structure that meets Category 3 and can be used in systems that require
Performance Level up to PLd per IS0 13849-1. The locking function has a structure that meets Category 2 and PLd. This circuit executes a
Stop Category 1per IEC 60204-1and NFPAT9.

Figure 36 - MSR138.1DP Safety Relay with 440G-MZ and 800F E-stop

¥4V DC
Class 2 213
800FM-MT44
pm— 4406-MZS20SNRJ @ ™ S00F-MXOIV 4 Powsezrglex RIS T
NN I ] oo SO0 TIHOB 1124V DC
T ; 800FM-
1 10 F3MX10
::: ' 1Stop
NN st [ si2 [s52] a1 [s33]s34] 11 [ v2 3] 23] 37] 4] 55 *:
T [s12[s62] a1 [s33[s3a] v1[v2] l|l|l|l|[ o gt
+H i TIME 15 800FM-
e A 3 ﬁ \ ) ] ] EAMXOT M Gate control || 2
T H MSR138.10P ] power supply| |~ =
T ¥ 839D-FENC-2 L4OR-M25084 : \ \ ! |
11 Gate contral
Brown son[s22] w2 [xa [ xa ] x3[ xa [vaa[vaol 14 24] 38] 48] 56 circuit |4 @
L] I I | I T
Unlock l sl
$2
- NG Ujviwp/
800FM-SM22 1]
800F-XI0 @
24V DC Com

46 Rockwell Automation Publication SAFETY-WDO002B-EN-P - August 2025



Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR138.1DP Safety Relay with 4406-LZ, 4406-TZ, and 800F E-stop

Circuit Components

o 4406-LZ quard locking interlock switch, Power to Release

o 4406-TLSZ guard locking interlock switch, Power to Release
«  800F E-stop and push buttons

« 855D Control Tower stack light

«  MSR138.1DP safety monitoring relay with delayed outputs

« 1008 safety contactors

Circuit Description

The MSR138 safety relay monitors the series connection of two guard locking interlocks, an E-stop, and the feedback from the 100S safety
contactors. The MSR138 safety relay is wired for monitored manual reset.

Circuit Status

The guard doors are closed and locked, and the E-stop is released. The MSR138 safety outputs are de-energized and waiting for the Reset
button to be pressed. The 1008 safety contactors are OFF, and the motor is OFF.

Operating Principle

STARTING: Press the Reset button. The MSR138 safety outputs close and provide 24V to the 100S safety contactors. External circuitry controls
the starting of the motor.

STOPPING: The external circuitry accomplishes a normal production stop. Pressing the E-stop causes the MSR138 contacts to open and the
1008 safety contactors to turn OFF. The motor coasts to a stop (if not already stopped). The safety gates can then be unlocked.

Ratings

The E-stop and gate interlocks initiate a safety function that has a structure that meets Category 3 and can be used in systems that require
Performance Level up to PLd per IS0 13849-1. The locking function has a structure that meets Category 2 and PLd. This circuit executes a
Stop Category 0 per IEC 60204-1and NFPAT9.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 37 - MSR138.1DP Safety Relay with 4406-LZ/4406G-TZ Switch, and 800F E-stop
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR138.1DP with 4406-MZ Guard Locking Interlock, 800F E-stop and M100 Motor Starter

Circuit Components

«  4406-MZ Power to Release guard locking interlock switch
« 800F E-stop and push buttons
«  MSR138.1DP safety monitoring relay with delayed outputs
«  MI100 Electronic Motor Starter

Circuit Description

The MSR138 safety relay monitors an E-stop, which initiates access to the hazardous area through a gate that is locked when the motor is
running. Pressing the E-stop causes the MSR138 safety relay to open its immediate contacts, which issues a stop command to the M100
starter. After the time delay in the MSR138 safety relay expires, the Safe Torque Off (STO) inputs of the M100 starter are opened and the guard
locking interlock switch can be unlocked. The MSR138 safety relay is wired for automatic reset and has a timer override button. With the
guard door closed and locked, and the E-stop released, the M100 starter controls the motor with the Start and Stop switches.

The M100 starter is configured for single-phase operation and with automatic reset of overload conditions.

Circuit Status

The guard door is open, and the E-stop is released. The MSR138 safety outputs are de-energized. The M100 starter is OFF, and the motor is
OFF. The motor was previously stopped by pressing the Stop button.

Operating Principle

STARTING: Close the guard door and switch the Unlock selector switch to the locked position. The gate locks and the MSR138 safety outputs
close to provide 24V to the stop/start circuit and the STO inputs of the M100 starter. Press the Start button to turn on the motor.

STOPPING: Press the Stop button for a normal production stop. Pressing the E-stop causes the MSR138 safety relay to issue an immediate
stop command to the M100 starter. After the time delay expires (set to 10 s), the STO signals to the M100 starter turn OFF, and the Unlock
selector switch can unlock the gate.

With the 4406-MZ interlock unlocked or the E-stop pressed, the motor cannot be restarted as the STO inputs remains OFF.

The MSR138 safety relay has a timer override switch. When the switch opens during the timing cycle, the timer expires and the delayed
outputs turn off immediately.

Ratings

The E-stop and gate interlock initiate a safety function that has a structure that meets Category 3 and Performance Level PLd per
IS0 13849-1. This circuit executes a Stop Category 0.

Rockwell Automation Publication SAFETY-WDO002B-EN-P - August 2025 49



Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 38 - MSR138.1DP with 4406G-MZ and 800F E-stop and M100 Motor Starter
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR142RTP Safety Relay with 440K Trojan T15 Switch and 800T E-stop

Circuit Components

« 440K Trojan T15 guard interlock switch
« 800T E-stop

800F push button

«  MSR142RTP safety monitoring relay

« 700S safety control relays

Circuit Description

The MSR142 monitors the guard interlock switch, the E-stop, and series connection of feedback contacts of the 700S control relays. The
MSR142 is wired for monitored manual reset.

Circuit Status

The guard door is closed, and the E-stop is released. The MSR142 safety outputs are de-energized and waiting for the Reset button to be
pressed. The 700S safety control relays are OFF.

Operating Principle

STARTING: Press the Reset button. If all seven safety control relays are OFF, the MSR142 safety outputs close and provide 24V to the safety
control relays. Additional circuitry (not shown) is required to energize the loads (not shown) controlled by KI...K7.

STOPPING: The external circuitry (not shown) accomplishes a normal production stop. Opening the gate or pressing the E-stop de-energizes
the K1...K7 relays.

Ratings

Due to the series connection of the gate and E-stop, the E-stop and gate interlock initiate a safety function that has a structure that meets
Category 3 and can be used in systems that require Performance Level up to PLd per IS0 13849-1. This circuit executes a Stop Category 0 per
IEC60204-1and NFPAT9.

Figure 39 - MSR142 with 440K Trojan T15 and 800TC E-stop
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Single and Special Function Safety Monitoring Relays Wiring Diagram

MSR142RTP Safety Relay with 450L Safety Light Curtain

Circuit Components

o 450L GuardShield safety light curtain
« 855D Control Tower stack light
«  MSR142RTP safety monitoring relay
« 700S safety control relays

Circuit Description

The MSR142 monitors the 450L safety light curtain and the series connection of feedback contacts of the 700S control relays. The MSR142 is

wired for automatic reset.

Circuit Status

The safety light curtain protective field is occupied. The MSR142 safety outputs are de-energized and the 700S safety control relays are OFF.

Operating Principle

STARTING: Removing the hand from the safety light curtain allows the MSR142 safety outputs to close provided all seven safety control relays
are OFF, and the safety control relays (K1...K7) energize. Additional circuitry (not shown) is required to energize the loads (not shown)

controlled by K1 through K7

STOPPING: The external circuitry (not shown) accomplishes a normal production stop. The K1 through K7 relays are de-energized by breaking
the protective field of the safety light curtain.

Ratings

The safety light curtain initiates a safety function that has a structure that meets Category 4 and can be used in systems that require
Performance Level up to PLe per IS0 13849-1. However, the safety rating needs further evaluation with the additional circuitry (not shown).
This circuit executes a Stop Category 0 per [EC 60204-1and NFPAT9.

Figure 40 - MSR142 with 450L Safety Light Curtain
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Single and Special Function Safety Monitoring Relays Wiring Diagram

440F-C4000 Safety Mat Controller

Circuit Components

o L40F safety mat

«  B80OF push buttons and pilot lights
«  440F safety mat monitoring relay
« 1008 safety contactors

Circuit Description

The safety mat controller monitors the safety mat and the series connection of feedback contacts of the 100S safety contactors. The
internal reset switch of the safety mat controller is set to manual reset. The auxiliary contacts, 31/32, send a signal to the PLC and turn ON an
indicator to indicate the mat is clear.

Circuit Status

The safety mat is not occupied. The safety mat controller safety outputs are de-energized, and the 100S safety contactors are OFF. The
safety mat controller is waiting for the Reset button to be pressed.

Operating Principle

STARTING: With the mat unoccupied, press the Reset button. The safety mat controller contacts close. Press the Start button to energize the
1008 safety contactors and start the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. Stepping on the mat de-energizes the safety mat controller
outputs and the motor coasts to a stop.

Ratings

Stepping on the safety mat initiates a safety function that has a structure that meets Category 3 and can be used in systems that require
Performance Level up to PLd per IS0 13849-1. This circuit executes a Stop Category 0 per IRC 60204-1and NFPA79.

Figure &1 - 440F-C4000P with 440F Safety Mat
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Single and Special Function Safety Monitoring Relays Wiring Diagram

440F-C Mat Manager

Circuit Components

o L40F safety mat

«  B80OF push buttons and pilot lights
«  440F safety mat manager

« 1008 safety contactors

Circuit Description

The safety mat manager monitors up to eight safety mats and the series connection of feedback contacts of the 100S safety contactors. The
internal reset switch of the safety mat controller is set to manual reset. The auxiliary contacts, 4/10, send a signal to the PLC to indicate the
mat is occupied or waiting for reset.

Circuit Status

The safety mat is not occupied. The 440F-C safety outputs are de-energized, and the 100S safety contactors are OFF. The 440F-C is waiting
for the Reset button to be pressed.

Operating Principle

STARTING: With the mats unoccupied, press the Reset button. The 440F-C contacts close. Press the Start button to energize the 100S safety
contactors and start the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. Stepping on any of the mats de-energizes the 440F-C outputs, and
the motor coasts to a stop.

Ratings

Stepping on any of the safety mats initiates a safety function that has a structure that meets Category 3 and can be used in systems that
require Performance Level up to PLd per IS0 13849-1. This circuit executes a Stop Category 0 per [EC 60204-1and NFPA79.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 42 - Mat Manager
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Single and Special Function Safety Monitoring Relays Wiring Diagram

L40F-C251D, P with Safedge Profiles

Circuit Components

o L40F safety edge

«  B80OF push buttons and pilot lights
«  440F safety edge monitoring relay
« 1008 safety contactors

Circuit Description

The safety edge relay monitors the safety edges and the series connection of feedback contacts of the 100S safety contactors. In this
example, two safety edges are connected in series: the edge closest to the relay is a 4-wire configuration and the edge furthest away from
the relay is a 2-wire with a 6K terminating resistor. The auxiliary contacts, 31/32, indicate that the edge is either pressed or waiting for reset.

Circuit Status

The safety edge is not pressed. The 440F safety outputs are de-energized, and the 100S safety contactors are OFF. The 440F is waiting for
the Reset button to be pressed.

Operating Principle

STARTING: With the edge not pressed, press the Reset button. The 440F contacts close. Press the Start button to energize the 100S safety
contactors and start the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. Pressing either edge de-energizes the 440F outputs, and the
motor coasts to a stop.

Ratings

Pressing the edge initiates a safety function that has a structure that meets Category 3 and can be used in systems that require
Performance Level up to PLd per IS0 13849-1. This circuit executes a Stop Category 0 per IEC 60204-1and NFPAT79.

Figure 43 - Safedge Dual Channel
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Single and Special Function Safety Monitoring Relays Wiring Diagram

440F-C252D with Safedge Profile

Circuit Components

o L40F safety edge

«  B80OF push buttons and pilot lights
«  440F safety edge monitoring relay
« 1008 safety contactors

Circuit Description

The safety edge relay monitors the safety edges and the series connection of feedback contacts of the 100S safety contactors. In this
example, one safety edge is a 2-wire with a 6K terminating resistor and a human hand has depressed the edge. The auxiliary contacts, 31/32,
indicate that the edge is pressed.

Circuit Status

The safety edge is pressed. The safety edge relay safety outputs are de-energized, and the 100S safety contactors are OFF. The safety edge
relay is waiting for the safety edge to be released.

Operating Principle

STARTING: Remove the hand from compressing the edge. The safety edge relay turns ON its output and enables the circuit to the 100S safety
contactors. Press the Start button to energize the 100S safety contactors and start the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. Pressing the safety edge de-energizes the safety edge relay
outputs, and the motor coasts to a stop.

Ratings

Pressing the edge initiates a safety function that has a structure that meets Category 2 and can be used in systems that require
Performance Level up to PLd per IS0 13849-1. This circuit executes a Stop Category 0 per IEC 60204-1and NFPAT79.

Figure 44 - Safedge Single Channel, Automatic Reset
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Single and Special Function Safety Monitoring Relays Wiring Diagram

L4ON-S Sipha 2 Relay with Sipha Sensors

Circuit Components

o 440N N.O. + N.C. diverse inputs

«  B80OF push buttons and pilot lights

« 440N non-contact safety monitoring relay
« 1008 safety contactors

Circuit Description

The Sipha relay monitors sensors that use a diverse structure of inputs; a combination of normally open and normally closed contacts. In this
example, multiple Sipha sensors are connected in a series (N.C.)/parallel (N.0.) arrangement. Opening any one of the gates cause the Sipha
relay safety outputs to open. All gates must be closed to allow the Sipha relay to energize its safety outputs. The auxiliary contacts, 31/32,
indicate that a gate is open or waiting for the Reset button to be pressed.

Circuit Status

The gates are closed. The Sipha 2 relay safety outputs are de-energized, and the 100S safety contactors are OFF. The Sipha 2 relay is waiting
for the Reset button to be pressed.

Operating Principle

STARTING: With all gates closed, press the Reset button. The Sipha relay turns ON its safety output and enables the circuit to the 100S safety
contactors. Press the Start button to energize the 100S safety contactors and start the motor.

STOPPING: Press the Stop button to accomplish a normal production. Opening any gate de-energizes the Sipha safety outputs, and the motor
coasts to a stop.

Ratings

Pressing the edge initiates a safety function that has a structure that meets Category 4 and can be used in systems that require
Performance Level up to PLe per IS0 13849-1. This circuit executes a Stop Category 0 per IEC60204-1and NFPA79.
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Figure 45 - Sipha 2 with Series Connection of Sensors
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Single and Special Function Safety Monitoring Relays Wiring Diagram

L4ON-S Sipha 1 with Sipha Sensors

Circuit Components

o 440N N.O. + N.C. diverse inputs

«  800F push buttons

440N non-contact safety monitoring relay
« 1008 safety contactor

Circuit Description

The Sipha relay monitors sensors that use a diverse structure of inputs; a combination of normally open and normally closed contacts. In this
example, multiple Sipha sensors are connected in a series (N.C.)/parallel (N.0.) arrangement. Opening any one of the gates cause the Sipha
relay safety outputs to open. All gates must be closed to allow the Sipha relay to energize its safety outputs. The auxiliary contacts, 31/32,
indicate that a gate is open or waiting for the Reset button to be pressed.

Circuit Status

One of the gates is copen. The Sipha relay safety output is de-energized, and the 100S safety contactor is OFF.
Operating Principle

STARTING: Close the open gate. The Sipha relay turns ON its safety output and enables the circuit to the 100S safety contactor. Press the
Start button to energize the 100S safety contactor and start the motor.

STOPPING: Press the Stop button to accomplish a normal production stop. Opening any gate de-energizes the Sipha safety outputs, and the
motor coasts to a stop.

Ratings

Pressing the edge initiates a safety function that has a structure that meets Category 2 and can be used in systems that require
Performance Level up to PLd per IS0 13849-1. This circuit executes a Stop Category 0 per [EC60204-1 and NFPA79.

Figure 46 - Sipha 1 with Sipha Sensors
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Single and Special Function Safety Monitoring Relays Wiring Diagram

Notes:
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