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These operating instructions are only valid in
conjunction with the operating instructions for
the relevant CM Series read heads and actuators.

Correct use

The CM Series coded magnetic safety switches are a

series of technical safety devices for monitoring

moveable separating safety guards. They ensure that:

* dangerous work on machines can only be carried
out if the safety guards are closed.

+ a stop command is triggered if a safety guard is
opened while the machine is running.

Before safety switches are used, a risk assessment

must be performed on the machine in accordance with:

+ EN 954-1, safety-related components of controls,
Annex C

+ EN 1050, machine safety, risk assessment.

Correct use includes compliance with the relevant re-

quirements for installation and operation, particularly:

* EN 954-1, safety-related components of controls

+ EN 1088, interlocking devices in conjunction with
moving safety guards

+ EN 60204-1, electrical equipment of machines

+ EN 60947-5-3 Requirements for proximity switches.

/A Safety precautions

The safety switch fullfills a personal protection
function. Incorrect installation or manipulation can
lead to severe injuries to personnel.

/\ Safety switches must not be bypassed (bridging
of contacts), turned away, removed or otherwise
rendered ineffective.

/\ The switching operation may only be triggered
by actuators specially provided for this purpose
which are permanently connected to the safety
guard.

/\ A complete safety-oriented system generally
consists of several signalling devices, sensors,
control units and concepts for safe shut-off
operations. The manufacturer of a machine or
installation is responsible for correct and safe
overall function.

/\ For use and operation as per the @ require-
ments, a power supply with the feature “for
use in class 2 circuits” must be used. The
devices are tested in accordance with UL 508
and are intended for DIN rail mounting in the
control cabinet. They are not tested as safety
components in the context of the UL definition
(e.g. for potentially explosive atmospheres).

/\ Door monitoring contact 23/24 for the CM-S4
control unit may not be used as a safety contact.

/\ Not all faults are detected. An accumulation of
undetected faults can lead to the loss of the
safety function. With this application, therefore, it
is necessary to ensure that only one safety gate
(door) is open at a time or that the status of
each safety gate is checked in suitable intervals.

Functioning

The CM Series safety switch consists of a control
unit, read head and actuator and is only functional
in particular combinations (see combination
options)!

The read head connected to the control unit
contains reed contacts which are activated by the
coded magnetic actuators. The control unit
converts this information and transfers the safety
guard state to the control system via a safety contact.

When the protective door is being opened or closed,
the control unit is checked to ensure that it is
functional. In this way internal errors from the read
head to the control unit output can be detected.

If an error is detected, the control unit goes into a
blocked state. The safety contacts remain in the open
state.

The control unit status is displayed visually by
means of LED displays.
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* In the case of a monitored feedback loop, safety
contact 13/14 is only switched through if feedback
loop Y1/Y2 was closed before the actuator was
moved to the read head's response area.

* A start button must not be incorporated into the
feedback loop.

* In the case of unmonitored feedback loops, the
2-pole bridge supplied with the control unit must
be connected to terminals Y1/Y2.

+ When the actuator is moved out of the response
area, it is only if the Reset spacing is exceeded
(see configuration options table) that the system
ensures that safety contact 13/14 and door
monitoring contact 23/24 switch on if the actuator
is again moved to switch on distance So.

* If the actuator is moved slowly toward the read head
in lateral direction of approach Z, the control
unit switches over to the blocked state. To cancel
the blocked state, the actuator must again be
moved beyond the Reset spacing

Assembly

/\ Installation must be performed by authorized
personnel only.

/\ The CM-S4 control unit must be assembled
in a suitable operating area (switch cabinet,
protective housing, at least IP 54).

The control unit is installed by clipping it to a
standard 35 mm top-hat rail in accordance with
EN 50022.

Electrical connection

/\ Electrical connection must be performed by
authorized personnel only.

/A\ All the electrical connections must either be
isolated from the mains supply by a safety
transformer according to EN [EC 6155826 with
limited output voltage in the event of a fault, or
by other equivalent isolation measures.

+ Terminals Al and A2 are reverse polarity protected
for connection of the power supply for all contacts
(safety and door monitoring contacts).

* External contact fuses (3 AgG) for safety circuit
must be fitted.

* All the output contacts must have an adequate
protective circuit for capacitive and inductive loads.

« If a common power supply is used, all the inductive
and capacitive loads (e.g. relay contactors)
connected to the power supply must be connected
to appropriate interference suppressors.

* If no read heads are connected to the plug-in
terminals provided in the control unit, the
bridges supplied must be inserted in accordance
with the connection plan.

Setup

If the control unit does not appear to function when
operating voltage is applied (green U, LED does not
light up), the unit must be returned unopened to the
manufacturer.

Check whether the safety contacts are being switched
(see LED display) by opening and closing the
protective door.

LED displays
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Function LED Color State
Operating voltage Uy green On
Contacts 23/24 and ouT red On
13/14 open OUT  green Off
Contacts 23/24 and ouT red Off
13/14 closed OUT  green On
Read head x (x = 1...4)

Actuator in response area

» NC contact in the read head is open Dx1  green On

= NO contact in the read head is closed Dx2 red Off
Actuator not in response area

= NC contact in the read head is closed Dx1  green Off
= NO contact in the read head is open ~ Dx2 red On

* If the green and red LEDs light up simultaneously
(e.g. D11 and D22), the relevant actuator is not
fully in the response area.

« If the actuators are in the response area (or 2-pole
bridges have been fitted in the control unit) for
all the connected read heads, safety contact 13/14
and door monitoring contact 23/24 are switched
through (the green OUT LED lights up).

* In the control unit the green LEDs are wired
serially in the following sequence: D11 - D21 - D31
- D41. This means that the green LED (e.g. D41)
canonly light up if LEDs D11/D21/D31, which have
been connected in series, also light up.

- If the actuation speed falls below the minimum
speed, contacts 13/14 and 23/24 remain open.

Service and inspection

No servicing is required. In order to ensure lasting,
trouble-free operation, regular inspection of the
following is required:

- correct switching function

- secure mounting of components

- loose connections.

/\ In the event of damage or wear and tear, the
damaged system component must be replaced.

If the protective doors are not frequently used, the
system should be subjected to a function test as
part of the inspection schedule.

Liability coverage is void under the
following circumstances:
- if instructions are not followed

non-compliance with safety regulations

- installation and electrical connection not performed
by authorized personnel

- nonimplementation of functional checks.

UL Class 2 Addendum

The devices are evaluated according to UL 508 and
are intended for Din Rail mounting in an overall
industrial Control Panel Enclosure. They have not
been evaluated as a sasfety component in general
UL meaning (i.e. gas environment).
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The following applies to all wiring diagrams: Combination options

* No voltage on control unit o Minimum  Maximum Max
: Circuit diagram .
e Actuator not in response area ' Read ot Actuator Sv.vitch on Sv!ritch off R(?set
CM-S4 control unit with 1 read head CM-54 control unit with 4 read heads Design head  ,ctuated L =
Sao [Mm]? S5 [MM]  Sreset [mm]
Read head 1 Us Read head 2 Read head 1 Us Saf
Bridge Safety coanteatZt CM-S1 CM-S1
BN|WH | GN| YE wmajct BN|WH | GN| YE | BNJWH| GN]| YE ‘ ‘ - Read Head Actuator 3 8 1
8[7]6]5]4[3]2]1 p2[al] [14[13 8[7]6]5]4]3]2]1]n2al] [14[13 £
4021 gD2 g DIl yD12 \ D21 D22 4 D11 4D12 . \ ,T°: o
jz: uB > UB 5 CM-S2 CM-S2
S I Read Head Actuator 6 13 30
i“ i“ out i“ 312* out D3 lec]
=
4 D31 4 D32 DAl 4DA2 4 D31 D32 g DAl _4D42 S M30 S
Kl e ﬂ He s o CMS3 wi| CMS3 6 3 6
9 [io[11]12[15[16[17[18viv2] [23]4 9 [1o[11]12[15[16[17[18]v1]v2[ [23]24 ReadHead | [~ | Actuator
E] E] E] I ‘ BN[wH [ oN] Ve[ BN[wH] an] YE E] [T e
Bridge Bridge Bridge mo'ggg:m Bridge mo[n)gg:mg U There must be no ferromagnetic material in the vicinity of the read head or the actuator.
i Read head 3 Read head 4 contact All the data applies to the frontal direction of approach and a centre offset of m = 0.
2 The minimal switching distance Sees.t between read head and actuator is 1 mm. If the distance

falls below 1 mm, the evaluation unit could go into fault condition.

Fig. 1: Wiring diagrams

Technical data

Parameters Value Unit
. 75 - Evaluation unit CM-S4
CM-$4 control unit Housing material PC
00000000000 "_J l_\ Dimensions 114.7 x 75 x 45 mm
Weight 0.24 kg
Ambient temperature 0..+50 C
[ | l ] — Storage temperature 25 ... +70 C
Degree of protection to IEC 60529 Terminals IP20 / Housing IP40
- Degree of contamination 2
8 E‘ Assembly 35 mm standard top-hat rail acc. to EN 50022
Number of read heads 1.4
Connection type Plug-in screw terminals
Operating voltage Ug 24 10% V AC/DC
Internal fuse (operating voltage) resetable fuse (PTC) 0.5 1 A
Switching voltage Uy 250 VAC
Typ. current consumption 100 mA
_bT" ] Switching current |, at 24 V 3 A
for 35 mm standard top-hat rail acc. to EN 50022 Switching current I, at 24 V 3 A
X Braking capacity Prax. 750 VA
External contact fuse (safety circuit) 3A
So of Zoof of according to EN IEC 60269-1 gG
0 0Z 2O O oog
= 8 = ® = Safety contacts 1
|2]s Door monitoring contacts 1
CSEN oS eSS SR Value Umt
Usage category according to le @ U @
Fig. 2: Dimension drawing of CM-S4 control unit 6094751 ﬁgj gﬁ 2254?)/
AC-15 1A 250V
AC-15 1A 24V
DC-13 3A 24V
Switching load according to UL Class 2 Input 24V AC/DC
Output 30V AC, 24VDC
Safety category in acc. with EN 954-1 3
Classification PDF-S (in acc. with IEC 60947-5-3)2)
Rated insulation voltage U 250 '
Vibration resistance in accordance with IEC 60947-5-2
Mechanical switching cycle relays 30x 108
EMC compliance in accordance with EN [EC 60947-5-3
Approval TOV UL Class 2

DAl the electrical connections must either be isolated from the mains supply by a safety transformer
according to EN IEC 61558-2-6 with limited output voltage in the event of a fault, or by other
equivalent isolation measures.

2 Usage category le / U,.

3 Classification PDF-S (in accordance with EN IEC 60947-5-3 PDF-E with reed contacts wired in serial.
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OTHER OMRON LATIN AMERICA SALES
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Authorized Distributor:

Automation Control Systems
» Machine Automation Controllers (MAC) - Programmable Controllers (PLC)
« Operator interfaces (HMI) - Distributed I/O - Software

Drives & Motion Controls
« Servo & AC Drives - Motion Controllers & Encoders

Temperature & Process Controllers
« Single and Multi-loop Controllers

Sensors & Vision

« Proximity Sensors « Photoelectric Sensors « Fiber-Optic Sensors
« Amplified Photomicrosensors « Measurement Sensors

« Ultrasonic Sensors « Vision Sensors

Industrial Components

« RFID/Code Readers - Relays « Pushbuttons & Indicators

« Limit and Basic Switches « Timers « Counters « Metering Devices
« Power Supplies

Safety
« Laser Scanners - Safety Mats « Edges and Bumpers « Programmable Safety
Controllers - Light Curtains - Safety Relays - Safety Interlock Switches
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