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safety interlock switches

(M Series

Compact Coded Magnetic Safety Interlock Switch

and Control Units

= A fully monitored system that
meets Category 3 when 1 to 30
plus switches are used with the
CM Control Units

= External Device Monitoring
(EDM) with monitored manual
or automatic reset

= NEMA 6 switch enclosures
satisfy most application
requirements

= Magnetically coded switches
are tamper resistant to common
magnets

® Misalignment tolerance of
(5 and 9 mm) reduces nuisance

tripping

G64

USA Tel. 1/888/510-4357

OMRON SCIENTIFIC TECHNOLOGIES, INC.
Canada Tel. 1/866/986-6766

® Dual channel N/C E-stop input is
monitored by the CM-S41 control
in addition to four CM switches

= Mechanical interlock switches
may be used with the CM-54
control unit

= CM control units may replace a
safety relay in most applications

m CM-S5221 switches with 2 N/C
safety contacts and 1 N/O aux-
iliary contact may be used with
many other safety monitoring
relays accepting 2 N/C safety
inputs including the SR103AM;
CM-S5221 switches are not
compatible with Legacy Relay
products or the SR203M/AM,
SR208AD or SR209AD

For the Latest Information

http://sale.enproteko.com
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Conforms to EN292, EN60204-1, EN954-1, EN1088,
EN60947-5-3, EN947-5-3, EN50081, EN50082, EN61000-6-2
UL and C-UL listed, TUV certified

» Description

The CM switches are tamper
resistant non-contact safety inter-
lock switches that operate with
their own control units except for
the CM-5221 switch. The CM-
S$221 switch will work with many
safety monitoring relays accept-
ing 2 N/C safety inputs. The CM
control units will monitor one to
four CM switches to category 3 in
accordance with EN954-1.

The CM-S54 controller is designed
to work with with non-contact
switches with dry contacts 1 N/C
+ 1 N/O. The CM-S21 and CM-
S41 controllers and the CM-SE
expansion module are designed to
only accept CM-S11 and CM-S31
switches. These controllers sense
voltage and current changes in the
switch circuit when the actuator is
presented to the switch.

The CM control units provide
EDM (External Device Monitor-
ing, also called MPCE monitoring)
and an automatic reset function.
This allows the CM control units
to replace a safety relay in most
applications.

The NEMA 6 encapsu-
lated design of the CM Series
switch makes it ideal for harsh
environments.

Mechanical switches and CM
Series switches may be used to-
gether with a single CM-S4 control
unit for applications requiring
both non-contact and mechanical
safety interlock switches.

The CM Series switch and
actuator are available in four sizes
plus a stainless steel version to
accommodate a variety of applica-
tion requirements.

OmRrROoN

On the Internet: www.sti.com or www.omron.ca



» Actual Size = Operation

CM-531 Read Head Operating Principle for Mounting Examples

Coded Magnetic Switch with

Conventional Dry Contacts .E~
i
X

On presenting the actuator to the
switch, the coded, high intensity
magnetic field from the actuator
causes the contacts to close. On Operaton: orgefcefo orge foce
removing the actuator (opening the
door), the safety contacts open,
isolating the machine.

- I YA

7
S I NN
- 1‘"/ ;%

Contact Arrangements NOTE: ACTUATOR MUST NOT STRIKE READ HEAD

| L;I\ Guard Stops

? -\ CM-81, 82, 83

CM-52 and CM-5221
Read Heads

saUDIIMS dpojiajul Ajajos

L)
05

¥
¥

B B
0 =2
o= o5 |
me s \ —\ -1 comsa21
b g B=
= b ‘:‘3 - min 1 mm —>| I<—
2 - max 2 mm - all read heads
5 Note: The CM-S11 and CM-S31 switches
are not conventional dry contacts. Recommended gap between sensor and actuator.
Ak o o
| # Installation Alignments
AEEE®E
@ ™ @ ™ Ali\ﬂ"";?m
arking
™ ~ Approach Alignment
Direction Marking

Approach

Alignment
Direction

Marking

vkxx

Approach
Direction

Y
%
z
Universal Mounting Brackets can be used CM-$1 CM-$2 & CM-S221 CM-§3
with this product. See page G241 for details.

s_li OMRON SCIENTIFIC TECHNOLOGIES, INC. For the Latest Information omRon

USA Tel. 1/888/510-4357  Canada Tel. 1/866/986-6766 On the Internet: www.sti.com or www.omron.ca
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» Applications

Typical applications are on slid-
ing guard doors or swinging guard

doors.
L (+ve) 24V +ve
G165 GS1 6% GS3
C I 1]
3
S [ 1 [s13]ses] xt [ Jor [ Jor [t [ 13] 23] ki [ 1 Jor e Jor] 6L Jor 8L | S I |
= GATET  GATE2 GNET GATEZ GATES ‘
2 MECHANGAL :
SR 2 CM-S41 ) o RO D1 CM-S41 or CM-S21
S - i CONTROL UNIT
_.q=_.> EMERGE%E RUCIG 20 (")EGi\ETLEEgT CM-SE B2 ' Connect the CM-SE
= O_;; ; N D3 ! Bus connegction to
= 30 OGATE3 /' anactive gate input.
& j00Es V| 4. i I 4 !
3 * { RE-SET H Sos \\
GATES  GATE4 GATE4  GATES _ BUS
[ e sta]soa 2 [ Jor oL or a2 [ 14 Joe ] [#2 Jor oL JorTec Jor oL ] e [eL Jor ]

dlll

GS3 GS4 G4 GS5

N

In the illustration above, the guard door is open and the machine is
stopped. Machine will start when the guard door is closed, and the reset
button is pressed.

2-WIRE BUS CONNECTION

0V-ve

N (-ve)

In the illustration above, all of the guard doors are open and the machine
is stopped. Machine will start when all the guard doors are closed, and the
reset button is pressed.

Go to the Engineering Guide
For in-depth information on
safety standards and use.

For More Guarding Products
See Section N for safeguarding
cutting and turning machines

OMRON

For the Latest Information
On the Internet: www.sti.com or www.omron.ca
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» Control Unit Specifications
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Electrical CM-s4 CM-S41, CM-S21 & CM-SE

Power Supply: 24 VAG/DC + 10% CM-S41 — 24 VAC/DC, 110 VAC
CM-S21 & CM-SE — 24 VAC/DC

Power Consumption: 2.4 VA typical CM-S41 — 6 VA; CM-S21 & CM-SE — 3 VA

External Fuse (Operating Voltage): 0.25 A quick acting —

Input Fuse (Supply Voltage): = 500 mA resetable

Safety Inputs: 1N/0+1N/C CM-S41 — 4 CM-S11 or CM-S31 switches
CM-S21 — 2 CM-S11 or CM-S31 switches
CM-SE — 5 CM-S11 or CM-S31 switches

Max Cable Length: — 100 m (328 ft.)

Max Input Resistance: Contact factory

Min. Approach Speed: Contact factory

Relay Outputs:

1 N/O safety + 1 N/O aux.

CM-S41 & CM-S21 — 2 N/O; CM-SE — N/A

Auxiliary Contact of Controls:

4 A, 24 VAC/DC

CM-S41 & CM-S21 — 1 N/C; CM-SE — N/A

Max Switched Current/Voltage: 4 A/ 24 VAC/DC 4 A /230 VAC; 2 A/24 VDC (resistive)
Min Switched Current/Voltage: 4mA/12V 10V /10 mA ey
Impulse Withstand Voltage: 250 V ;E{‘
Max Drop-Out Time: 18 ms Deactivation by sensor 13 mS =)
Max Output Fuse: 4 A quick acting AC =5A;DC =2.5A; quick acting g;
Reset Mode: Automatic Monitored manual or automatic =
External Device Monitoring: N/C loop between Y1 and Y2 N/C loop between X1 and X2 %
Mechanical =
Mounting: 35 mm (1.38 in.) DIN rail 35 mm (1.38 in.) DIN rail -
Case Material: Polycarbonate Polycarbonate
Max Wire Size: 2 x 2.5 mm? (12 AWG) 1 x 2.5 mm stranded, 1 x 4 mm solid
Weight: 2409 (8.5 0z) CM-S41 — 575 g (20.3 0z.)
CM-S21 — 183 g (6.5 0z.)
CM-SE—135¢ (4.8 0z.)
Color: Gray Red
Indication: U: Green = On Power = Red
Outputs Open: Red = On Outputs Closed: Green = On
Outputs Closed: Green = On Outputs Open: No Light = Off
D11, D12, D21, D22: Green = Gate closed Gate Closed: Yellow = On
D31, D32, D41, D42: Red = Gate open Gate Open: No Light = Off
Mechanical Life: 30 x 108 10 x 108
Environmental
Protection: IP40 (NEMA 1) Housing P40, Terminals 1P20
Operating Temperature: 0to 50°C (32 to 122°F) 10 to 55°C (50 to 131°F)
Humidity: 95% RH at 55°C (131°F) 85% max
Compliance

Standards: EN292, EN60204-1, EN954-1, EN1088, EN60947-5-3, EN947-5-3, EN50081, EN50082, EN61000-6-2

Approvals/Listings: CE marked for all applicable directives, UL and C-UL, TUV

Safety Category: Cat 3 per EN954-1 (internal operation)

Specifications are subject to change without notice.
Note: The safety contacts of the Omron STI switches are described as normally closed (N/C) i.e., with the guard closed,
actuator in place, and the machine able to be started.

For the Latest Information
On the Internet: www.sti.com or www.omron.ca
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» Switch Specifications
Electrical CM-S1, CM-S2, CM-S3 CM-S221 CM-S811 CM-S31
Safety Contacts: 1 N/C +1 N/O 2N/C+1N/O Current Sensing Circuit Current Sensing Circuit
N/C Operating Distance: CM-S1 — On=7mm;0ff=12mm On=5-7 mm; Off =8-12 m On = 5-7 mm; Off = 8-12 mm
On =3 mm; Off =8 mm
CM-S2 and CM-S3 —
On =6 mm; Off = 13 mm
Minimum Gap: 1mm 1mm 1mm
Max Switched Current/Voltage: 500 mA /24 V 300mA/24V
Mechanical
Mounting: 2 x M4 screws supplied 2 x M4 screws supplied 2 x M4 screws supplied 2 x M4 screws supplied
Case Material: Glass filled SPS ABS ABS 316 stainless steel
Max Wire Size: Pre-wired cable to 5 m Pre-wired cable to 5 m Pre-wired cable Pre-wired cable
various lengths various lengths
Weight: 2309 (8.1 0z) 2309 (8.1 0z) 207 g (7.3 0z.) 2659 (9.3 0z.)
Color: Red Red Red Stainless
P Mechanical Life: 100 x 108 10 x 108
= Environmental
a Protection: IP67 (NEMA 6) P67 (NEMA 6) IP67 (NEMA 6) P67 (NEMA 6)
IE Operating Temperature: -20t0 60°C (-4 to 140°F)  -10t0 55°C (14 to 131°F) 10 t0 55°C (50 to 131°F) 10 to 55°C (50 to 131°F)
g Humidity: 95% RH at 55°C (131°F)
; Compliance
-g Standards: EN292, EN60204-1, EN954-1, EN1088, EN60947-5-3, EN947-5-3, EN50081, EN50082, EN61000-6-2

Approvals/Listings: CE marked for all applicable directives, UL and C-UL, TUV (TUV pending for CM-S221)

Specifications are subject to change without notice.
Note: The safety contacts of the Omron STI switches are described as normally closed (N/C) i.e., with the guard closed,
actuator in place, and the machine able to be started.

(68

USA Tel. 1/888/510-4357

OMRON SCIENTIFIC TECHNOLOGIES, INC.

Canada Tel. 1/866/986-6766

For the Latest Information
On the Internet: www.sti.com or www.omron.ca

Go to the Engineering Guide
For in-depth information on
safety standards and use.

For More Guarding Products
See Section N for safeguarding
cutting and turning machines
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M Series

3 kS - % y
m Dimensions — mm/in.
Control Units
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m Dimensions — mm/in. (continued)

Switches
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Active Area Center Offsel mats< 3 Actitor Y ¥ cm-s11 cM-S31
12 95 bk 25 95 012 1 — 0.34 i 14 135
0.47 8 o 51 =<1Ul y 0.013 5 — 055 053
- 010 SIDE
'S ’;7\ N
iﬂ 8 CM-S221 Switch Y
24.5 J Lﬂiﬁ 5 b
0.57 5/ 022 75,4 i I
0.24 < 3.07+0.04 180 T
3.07 T
36 Switch I\ P 21.2
20 =14 Y 1M U 1.07
CM-S3Switeh AN Ty i ]y
) 0.31 T o<t @ 37 L) il
0013 . 0538 ‘ 25 2 ! g1.5
_ /\ 0.23 — 01 g 3.4
ZF 98 [
S\ £ 0s 10) £ "
A s Actuator : o 1.07
2| 25 @ 66 1O O
1.65 01 o 0.26 L
m30x 1:3 Sw15 e L 78.0
0.06 SW40~" Active Area  Actuator il 3.07 N A
+13)135
; /053
A

See Section N for safeguarding

| For More Guarding Products
cutting and turning machines
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EC 9erles

Electrically Coded Interlock Switch and Control Unit

m The EC Series Control Units
individually monitor one to four
Read Heads to provide a Cat-
egory 4 system for applications
with up to four guard doors

® Uniquely coded actuators
provide a high level of tamper
resistance

= Misalignment of nearly 1/2 inch
allows application on machine
doors with a high level of vibra-
tion or alignment issues

= Manual or automatic start is
switch selectable

= External Device Monitoring
(EDM) allows the EC Series
Control Unit to function as a
safety monitoring relay

G72

USA Tel. 1/888/510-4357

OMRON SCIENTIFIC TECHNOLOGIES, INC.
Canada Tel. 1/866/986-6766

= The 6 A/24 VDC switching
capability of the Control Unit
allows connection directly to
power contactors

= Individual guard door status
may be monitored with the
semiconductor outputs from the
Control Unit; an additional out-
put gives status of the Control
Unit

= Guarding applications with
more than four doors may be
achieved by combining two or
more Control Units in series
while continuing to satisfy Cat-
egory 4 according to EN954-1

= Approved for use in Class I, Div.
2 gas and dust applications

For the Latest Information

http://sale.enproteko.com
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Conforms to EN954-1, EN1088, EN 60204-1
UL and C-UL listed, BG approved

» Description

The EC Series consists of a
uniquely coded actuator, a read
head (switch), and a control unit
capable of monitoring 1 to 4 read
heads.

The uniquely coded actuator is
a device known as a transponder
(transmitter and responder) while
the read head is a device known
as a transceiver (transmitter and
receiver). The actuator (transpon-
der) receives an electromagnetic
field from the read head (trans-
ceiver), processes it and sends
data signals back to the read head
which are read by the control
unit. The data signals received by
the control unit must match the
known data signals of the control
unit in order to close the safety
outputs of the control unit.

Each actuator has a uniquely
coded element within the actuator
that can not be reprogrammed
which makes the actuators secure
against manipulation. The ‘Teach-
In Operation’ is used to ‘teach’
the control unit the code of each
of the 1 to 4 actuators that are
to be used with the read heads
connected to the control unit. No
additional equipment is required
to perform the teach-in operation
and there is no limit to the num-
ber of teach-in operations that
may be performed.

The EC-S2 and EC-54 control
units provide EDM (External
Device Monitoring, also called
MPCE monitoring) and may be

See Section N for safeguarding
cutting and turning machines

n For More Guarding Products

OmRrROoN

On the Internet: www.sti.com or www.omron.ca



operated in manual or automatic
start mode allowing the control
unit to function as a safety moni-
toring relay. There are also 2 or 4
solid state outputs on the control
unit for individual monitoring

of the status of each read head
plus an additional output for the
monitoring of the status of the
control unit.

The EC-S1 switch is available
with a wide variety of cable
lengths to 25 meters or with an
integral connector to accom-
modate a variety of application
requirements.

m Actual Size

EC-S1 Read Head

25

0.98

ey
(L

Sensing Face

USA Tel. 1/888/510-4357

OMRON SCIENTIFIC TECHNOLOGIES, INC.
Canada Tel. 1/866/986-6766
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= Operation

Operating Principle

Upon moving the actuator
within the operating distance
of the read head, the actuator
(transponder) receives an electro-
magnetic field from a read head
(transceiver station), processes it
and sends data signals back to the
read head which are read by the
control unit.

Every actuator is unique and
secure against manipulation. The
control unit must be taught the
code of replacement actuators by
using the “teach-in operation” that
requires no additional equipment.

Read Head

4 4

Transceiver

Coded Actuator

= Mounting

NOTE: ACTUATOR MUST NOT STRIKE READ HEAD

|——\l\ Guard Stops

min 3 mm _>| |‘_
max 12 mm
Recommended gap between read head and actuator.

For the Latest Information

Operating Range

== m Hyﬂeresls

Output state
Read Head J f
Sao Dist.s
20
Switch-off
€ |+ Distance
H OFF ] OFF
g s ~=— Hysteresis
E 10} Switch-on
% Secondary [ sty Secondary
S Beam Beam
N 51 N
ON +
UL LU LI S S I |

20 15 10 5 0 5 10 15 20
Center Offset m (mm)

A minimum distance of s =3 mm must be maintained in
the case of lateral approach in order to prevent entry into
the operating range of the secondary beams.

Connector Configuration

wv
f=]
=,
=
~<
§.
M8 @
- =3
*r ®3 =
Wht ! ' Shi {

: Shield 4 cés
Brn [ ol =
— ° =1

on read hea

H1 | H2 | | SH plug connector

Control Unit

Installation Alignments

On the Internet: www.sti.com or www.omron.ca
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» Applications

Typical applications are on slid-
ing guard doors or swinging guard

doors.
Activation of the Coded
teaﬁh-:]n procedure Actuators
o |
:1‘.]1,8.13 Inglgn_wp_erl +UB, 0V Operating voltage
L J1,J2 Shorting jumper for teach-in procedure
Operating Vol Read H1a, H1b, Hda, Hdb  Terminals read heads 1, 4
Volage | Heads SH1,'SH2, SH3, SH4 ~ Shield
w24V [ B -1 -1 ---1. TST Test input
RS S SRS S SRS S SO IS RER) Saat 01,04 Semiconductor signal outputs
* DIA  Diagnostic output
+UB | ov | Il | » |H1a|H1b|SH1 | H2a|H2h|SH2| H3a|H3b|SH3| H4a|H4b|SH4 13,14 Connection relay contact A, enable safety relay
23,24 Connection relay contact B, enable safety relay
Y1,Y2 Feedback circuit
K1 EC-S4 S Terminal Start button
vy Signal Conditoni . . .
8 ) e mondronne Diagram is shown with
-= Ko START Siate 0 Dia |_| Signal Evaluation | Signal Evaluation all guard doors open.
= (Aw) | Momentary 000 CPU-B | CPU-A L1 L2 13
E |_ Push Button (Type2) | (Type1)
= (IR
< KB KA
= I-
—
8 (N
= K1
= STOP oDP 24V
> Momentary o-l o-l
‘-E Push Button K2
2 ST of {02 [ oa | o4 om|os|oafafrafvifre s CONTACT
T o
.G. Thermal
Semiconductor Signal Outputs b~ CutOut
I~ b , Reset Button IVI
(Remove Switch for
ANNY Auto Start)
¥y 2 2
Actuators Actuators
B B B - . Diagram is shown with
all guard doors open.
Operating Read  gperating Read 9 p
Voltage Heads  oitage Heads
24V ES ) REEREES il RIS ISl RSETTRS A RS R A S ECTL gl RACTS il PURPE, Sl oA
+UB| o | J | &2 |H1a|H1b|SH1|HZa|H2h|SH2|H3a|H3b|SH3|H4a|H4b|SH +UB| o | J | &2 |H1a|H1b|SH1|H23|H2h|SH2|H3a|H3b|SH3|H4a|H4b|SH4
I I 1 I I [ 1 L1123
K1 [ ecse | | Head - HF - Nuliploer (1 aus 4 | [ Ecss | | Head - HF - Muliploer (1 aus 4
(hu Head Selection - Head Selection Fiter LED [] [] []
) START Amplifier Comparator 83‘&‘9
(Aw) | Momentary Obia
|_ Push Button X
K2
CONTACT
imml
.G. Therma
STOP | L | CutOut
Momentary

Push Button

TST| | |01|02|03|04|D|A|23|24|13|14|Y1|Y2| |S TST| | |D1|02|03|04|D|A|23|24|13|14|Y1|Y2| |S
[ I I I
] Reset Button
— e (Remove Switch for
| Auto Start)

T
ASNIEEN L~ ow
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» Specifications
Electrical EC-S2 and EC-S4 Control Units EC-S1 Switch
Power Supply: 24 V//DC £ 10% —
External Fuse (Operating Voltage): 8 A max. —
Current Consumption: 250 mA —
Safety Inputs: Max. 2 or 4 read heads —
Max Input Resistance Y1/Y2: 600 ohms =
Mode of Operation: — Inductive
Data Transfer to Control Unit: — 2 K bit/s
Relay Outputs: 2 N/O =

Auxiliary Contact of Controls:

2 or 4 solid state outputs for individual
monitoring of each read head

N/C Operating Distance:

On =10to 15 mm; Off = 32 mm (25 m cable)

Max Switched AC:

1.5 A/230 VAC (inductive load)

Max Switched DC:

1.2 A/24 VDC (inductive load)

Min Switched Current/Voltage:

1 mA/1 VAC/DC

Impulse Withstand Voltage: 4000 V —
Max Drop-Qut Time: 500 m/sec =
Max Output Fuse: 6.3 A quick acting —
Reset Mode: Automatic/Manual —

External Device Monitoring:

N/C loop between Y1 and Y2

Mechanical

saupyms ypopiajul Ajajs

Mounting: 35 mm (1.38 in.) DIN Rail 4 x M4 screws
Case Material: Fiber-filled polyamide PA6.6 Glass-filled Fortron plastic
Max Wire Size: 2 x 2.5 mm (12 AWG) Pre-wired PVC cable to 10 m
3-pin M8 connector (50 m max. cable length)
Weight: 2509 (8.8 0z.) 300 g (10.6 0z.) with 10 m cable
Color: Gray Red
Indication: State LED: Green = Status with blink modes —
Out LED: Yellow = Safety outputs closed —
Dia LED: Red = Error indication —
Mechanical Life: 10 x 108 ==
Environmental
Protection: IP20 (NEMA 1) IP67/P69K
Operating Temperature: 0to 55°C (32 to 131°F) -2510 70°C (-13 to 158°F)
Compliance
Standards: EN954-1, EN1088, EN60204-1
Approvals/Listings: CE marked for all applicable directives, UL, C-UL, BG, and TUV to ATEX 100a for Ex zone 2 and 22
Safety Category: Cat. 4 per EN954-1

Specifications are subject to change without notice.

Note: The safety contacts of the Omron STI switches are described as normally closed (N/C) i.e., with the guard closed, actuator in place, and the machine

able to be started.

s_ﬁ OMRON SCIENTIFIC TECHNOLOGIES, INC.
Canada Tel. 1/866/986-6766

USA Tel. 1/888/510-4357

For the Latest Information
On the Internet: www.sti.com or www.omron.ca
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m Dimensions — mm/in.

EC-S2 and EC-S4 Control Unit

a5 114
1.77 4.49
000 [0
(Gl @)%,
HERINEN
= _ 89
= 3.9
HERINEN
NSINNISINNY
QO[O0
.35
2 DIN 46277 138
S
= 12
= 42 s
k: D oo [
2 EC-S1Read Head ga.0
= with Cable T i
= (A (N 25 — 28
= NS & o098 — 0.3
2 ! | AN i \
Two safety screws M4 x 14 32401 (% »‘ |« " Sensing Face
included with each read head. ~126+0.008 Sensing Face :
12
326 ‘ 22 ‘ T 047 [T a6
1.283 ‘ 1.65 ‘ > (=—0.18
EC-S1 Read Head 84.5 Sensing Face
with Connector o0 68 | T p-18
039 0.27 | o
y (N 25 % 08
: | o9 I Yy o031
] —3
4
o B
R 32101 . ‘ ‘ 55
Two safety screws M4 x 14 15 ~"126x0008 SensingFace ' ™ 022
included with each read head.
42 | 12
‘ 1.65 ‘ s ‘ 0.47 [‘
EC-S1 Actuator T 048
7 7 ¢ —
Two safety screws M4 x 14 N2V &) oLgs _— UL;
included with each actuator. i A A
4.6 \Sensing Face
<~ el Sensing Face 0.18+‘ ‘( I
1.26 +£0.004 9 Go to the Engineering Guide

For in-depth information on
safety standards and use.

See Section N for safeguarding
cutting and turning machines
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Conforms to EN1088, EN292, EN60204-1
CSA approved

safety interlock switches

MA Series

Magnetically Actuated Safety Inferlock Switches

= Large selection—choose from = Variety of terminations—select
a large selection of contact from various cable lengths
configurations housed in plastic or terminal strip termination
to satisfy most application for easy installation. Cable
requirements connector available on selected
models.
= NEMA 6 enclosure enables
the MA Series switches to = Long life—the MA Series safety
satisfy most application require- interlock switches are designed
ments (MA 3, 4, 5 are NEMA 4) for a minimum of one million
actuations

= Misalignment tolerant—the
non-contact actuation of the
MA Series switches makes them
very tolerant to misalignment of N i
: 0 to the Engineering Guide
up to 10 mm (0.39in.) n For in-depth information on

safety standards and use.

For More Guarding Products
See Section N for safeguarding

cutting and turning machines
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m Actual Size

. P&T

&
St
MR 16 MR Series

MR 14
SWITCH Suwitch

ce N “.

Sti

MR Series

saUyIms Ypojajul Ajajns

» Applications

Typical applications are on slid-
ing guard doors or swinging guard
doors.

s_li OMRON SCIENTIFIC TECHNOLOGIES, INC. For the Latest Information omRon

USA Tel. 1/888/510-4357  Canada Tel. 1/866/986-6766 On the Internet: www.sti.com or www.omron.ca
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= Operation

Operating Principle Mounting Examples Contact Arrangement

MA-1,5, 6,9, 10, 11,

]
12,13, 14,16

p—

---\ MA-2, 4, 11,12, 13, 14, 16

_.--.? MA-3, 11, 13, 16, 20

........ \ MA-11, 13, 15, 16, 21

Encapsulated in the MA Series is a unique
high-power industrial reed which is de-rated
by a non-resetable overload protection circuit
depending on switch type. On presenting

the actuator to the switch, the high intensity
magnetic field from the actuator causes the
contacts to close. On removing the actuator
(opening the door), the safety contacts open,
isolating the machine.

Min 50mm
)

safety interlock switches

Switch Switch
Actuator u Actuator
Ay 2——

Door | Door 2

It is advisable, where possible, to mount the
switch and actuator on non-ferrous materials
otherwise it may affect the operating distances.

Door Closed, Machine RUN Door Open, Machine STOP, Door Covering Switch

) _;_; No access to switch ;
mm | thus preventing attempts H
SLIDING DOOR |::> 1o defeat the interlock SLIDING DOOR
Wherever possible the units should be mounted so that no access can be obtained to the switch when
the guard door is open, thus preventing attempts to defeat the safety system.

Go to the Engineering Guide
For in-depth information on
safety standards and use.

Universal Mounting Brackets can be used For More Guarding Products
with this product. See page G241 for details. See Section N for safeguarding
cutting and turning machines

s_li OMRON SCIENTIFIC TECHNOLOGIES, INC. For the Latest Information omRon
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m Specifications

Electrical All Models Unless Indicated
Safety Contacts: AC models MA-1thru6,10,11,12,13,16—1N/C  MA-11,13,16,21 — 2 N/C
DC models MA-9, 11,12, 13,14,16 — 1 N/C MA-11,13, 15,16, 20,21 — 2 N/C

Safety Contact Operating Distance: Make 7-12 mm (0.28-0.47in.); Break 12-25 mm (0.47-0.98 in.)

Auxiliary Contacts: MA-2,4,11,12,13,14,15,16,21 1 N/O
MA-3 1N/C
Aux. Contact Operating Distance: MA-2, 4, 16, 21 Make 8-13 mm (0.39-0.51 in.); Break 8-10 mm (0.31-0.39 in.)
MA-3 Make 21 mm (0.83 in.); Break 24 mm (0.94 in.)
Safety Rated Voltage: AC models: All except MA-10 230 VAC
AC model: MA-10 110 VAC
DC models 30VDC
Safety Rated Current: AC models: All except MA-3 2 A, fuse externally 1.6 A quick acting
AC model: MA-3 3 A, fuse externally 2.5 A quick acting

DC models: All except MA-15
DC model: MA-15

1 A, fuse externally 800 mA quick acting
0.3 A max., fuse externally 0.2 A quick acting

Internal Fuse AC models 2 A fast acting
DC models 1 A fast acting -
External Fuse (Customer Supplied) AC models 1.6 A fast acting %
DC models: All except MA-15 0.8 A fast acting f
Electrical Life: 1x10° =
Mechanical—Special Safety Reed Safety Aux. ET
Closing Time: 3.0mS 0.5mS =
Drop-Out Time: 2.1 mS 0.3 mS ;
Bounce Time: 0.7 mS 0.7 mS =3
Shock: 106 106 .
Vibration: 10 G, 50 to 100 Hz
Mechanical
Mounting: Any position
Case Material: Molded ABS
Actuator Material: Molded ABS

Wiring Connection: Various lengths or male M12 micro connector

MA-1,2,3,4,5,6,9,10, 20, 21
MA-11,12, 13, 14, 15, 16

Weight: 384 g (14 0z))
Color: Red
Mechanical Life: 10 x 108
Environmental
Protection: MA-3, 4,5 IP65 (NEMA 4)
All models except MA-3, 4, 5 IP67 (NEMA 6)
Operating Temperature: MA-11,12, 13, 14, 15, 16 -10 to 55°C (14 to 131°F)
All models except:
MA-11,12, 13, 14,15 -10 to 65°C (14 to 149°F)
Compliance
Standards: EN1088, EN292, EN60204-1
Approvals/Listings: CE marked for all applicable directives

cCSAus (UL and C-UL pending)
(UL and C-UL pending)

Specifications are subject to change without notice.
Note: The safety contacts of the Omron STI switches are described as normally closed (N/C)—
i.e., with the guard closed, actuator in place, and the machine able to be started.

OMRON SCIENTIFIC TECHNOLOGIES, INC.
USA Tel. 1/888/510-4357  Canada Tel. 1/866/986-6766

For the Latest Information
On the Internet: www.sti.com or www.omron.ca
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safety interlock switches

» Application Diagram
Typical Application of MA Series with a Safety Monitoring Relay

24 VAC/DC, 110 VAC or 230 VAC

\K1 (AUX)

START
MOMENTARY[/ \Kz (AUX) L1 L2 L3 L1 L2 L3

e J 130

STOP
MOMENTARY
PUSH A S11

S21

BUTTON T T T
. FUSE Fovar s '::Lm&'.z',;ﬂ l
CLOSED Y S al O K1
ava MA SERIES i i ®
BLUE INTERLOCK .
SWITCH K2
p ¢ K 1" @ AR
BROWN SR101A J_ T O ’
EB SERIES _ — | | | |

LATCHING

E-STOP
BUTTON

S

e

FUSE H H FUSE

$

K2

CONTACT PROTECTION e.g. THERMAL CUT OUT
CONTACT PROTECTION e.g. THERMAL CUT OUT

For a full explanation of the circuit operating principle and fault detection, see
“Common Circuit Examples” in the Engineering Section of this catalog.

Pin Assignments with Connector Option

MA-2 MA-15, 21 MA-20
Pin 1 same as Red lead N/C Safety Pin 1 same as Red/Blue lead ~ N/C Safety Pin 1 same as Brown lead N/C Safety
Pin 3 same as Blue lead N/C Safety Pin 3 same as Red lead N/C Safety Pin 3 same as Blue lead N/C Safety
Pin 2 same as Green lead N/O Auxiliary Pin 2 same as Red/Black lead  N/C Safety Pin 2 same as White lead N/C Safety
Pin 4 same as Yellow lead N/O Auxiliary Pin 4 same as Red/White lead  N/C Safety Pin 4 same as Black lead N/C Safety
MA-6 and MA-9 Pin 5 same as Red/Yellow lead N/O Auxiliary
Pin 1 same as Brown lead N/C Safety Pin 6 same as Green lead N/Q Auxiliary
Pin 3 same as Blue lead N/C Safety
Pins 2 & 4 not used I’ Go to the Engineering Guide
For in-depth information on
[ safety standards and use.

See Section N for safeguarding
cutting and turning machines

n For More Guarding Products
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s Dimensions — mm/in.
15
MA-1, 2, 20, 21 MA-11 29 16
A7 063 4 45 e B
)‘ﬂ 7’( *‘4—015 u_aw H 0.2
5 {06075 1 [A] — |
PREY : jﬁ = o o R =]
4 . g
0.16 e ﬂ S © ©)
il 63
' e 87 18
80 (| ¢ | K] 2.8 3.3 3.07
258 ¢ . ® ®
| - i

i, @ 16.5 V)

038 e 0.65 = =]
sty : 0@ ' B S 2 LT)\ 17 |
o 30| ol ACTUATOR o2 | 094 ", 0.67

4 ’ SWITCH 0.94 ACTUATOR 0.18
MA-12 MA-13
18 P
on ™ 24 30 <l

|t et

MA-3,4, &5 a —— A "- a Tt 1.42
J18 = 106 /\ ———— L 42 \

2 HOLES 6 - = == ——

4THRU ‘ 50 . o L : 1] 165 ~

4—@—»‘ 0.25 36

saupyms ypopiajul Ajajs

S % 4 @J
} o T = — 3.15
— 57 272 i — — =
3 Q 2.24 60 {:} ‘* % = 7 = T
2.36 . = YT T 1145
1. ® l p Y 2.24 177
L | - ¢
5§ 25 031 19.5 —
SWITCH 0.2 0.98 = [« 0.77 ACTUATOR SWITCH ACTUATOR SWITCH ACTUATOR
MA-14 / MA-15
MA-6, 9, 10, 16 52
N 2.5 | »
7 0 Lr, L 19 I 0.87
028 1 0.75 )
L o s [0 o
54 P il == 1 m B — 1.10
A 213 [ ,, 18 }EH T p v %
84 J;E .47 =
o o) 73 ' = 64
N 2.87 82 {} 73 04.2 0.25
46 > <] a5 m? 24 0.165
1.81 0.81 = ¢ m @7
¢ % =2 ¢ ¢ =L 28.1 }
6 s =[= 0.32
N e e I i
S A ~0.43 A5 Y
0.7 028 4 |wenl 19 ACTUATOR 0.1 . 14
SWITCH g1 75 ! 0.55
A
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Conforms to EN1088, EN292, EN60204-1
UL and C-UL listed (pending on MA-34, 35, 36)

MA-5 Series

Stainless Steel Magnefically Actuated Safety Interlock Switches and Actuators

= Stainless steel cases—both = Misalignment tolerant—the

G86

switch and actuator are housed
in stainless steel for applica-
tions that require the use of this
robust and corrosion resistant
material

Large selection—choose from
a variety of contact configura-
tions housed in stainless steel
to satisfy the most demanding
applications

NEMA 6 enclosure enables
the MA-S Series switches
to satisfy most application
requirements

USA Tel. 1/888/510-4357

OMRON SCIENTIFIC TECHNOLOGIES, INC.
Canada Tel. 1/866/986-6766

non-contact actuation of the
MA-S Series switches makes
them very tolerant to misalign-
ment of up to 10 mm (0.39 in.)

High temperature—the MA-S
switches and cables are de-
signed to operate in tempera-
tures up to 125°C (257°F)

Long life—the MA-S Series
safety interlock switches are
designed for a minimum of one
million actuations

For the Latest Information
On the Internet: www.sti.com or www.omron.ca

Go fo the Engineering Guide
For in-depth information on

safety standards and use.

For More Guarding Products
See Section N for safeguarding

cutting and turning machines

OMRON



= Operation

Operating Principle Mounting Examples

v

Encapsulated in the MA Series is a unique
high-power industrial reed which is de-rated
by a non-resetable overload protection circuit

depending on switch type. On presenting ,
the actuator to the switch, the high intensity 2mma—,
magnetic field from the actuator causes the -

contacts to close. On removing the actuator V | N/
(opening the door), the safety contacts open, e e

isolating the machine.

Min 50mm
R —

Switch Switch
Actuator u Actuator
a5y B2

Door | Door 2

It is advisable, where possible, to mount the
switch and actuator on non-ferrous materials
otherwise it may affect the operating distances.

Door Closed, Machine RUN Door Open, Machine STOP, Door Covering Switch

Irom _;_; No access to switch ;
T thus preventing attempts H
SLIDING DOOR |::> 1o defeat the interlock SLIDING DOOR
Wherever possible the units should be mounted so that no access can be obtained to the switch when
the guard door is open, thus preventing attempts to defeat the safety system.

Universal Mounting Brackets can be used
with this product. See page G241 for details.

s_li OMRON SCIENTIFIC TECHNOLOGIES, INC. For the Latest Information

Contact Arrangements

|

MA-52, 34, 36 MA-520, 36
MA-S21, 35 MA-34, 36

saUyIms Ypojajul Ajajns

OMRON

USA Tel. 1/888/510-4357  Canada Tel. 1/866/986-6766 On the Internet: www.sti.com or www.omron.ca
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» Applications

Typical applications are on slid-
ing guard doors or swinging guard
doors.

Typical Application of MA Series with a Safety Monitoring Relay

24 VAC/DC, 110 VAC or 230 VAC

K1 (aux)
START
4 II\’IIUOSI\:I-IENTARY KKZ (AUX) L1 L2 L3 L1 L2 L3
= BUTTON
E B0 001
=~ J
= STOP -
= g’l,?s'\f{ENTARY s TA1 Ts11 ¢ s21 13 23
> BUTTON
@
T [ use rovcmy || et et | l
i O
CLOSED {‘ K1
4 (] | maseries . S
BLUE p |S|‘:l'5|ETFELHOCK 4 K2
BROWN'\ “ {‘ @ 5 5 N\ N\
SR101A T T Q 2 3
EB SERIES 2 2
LATCHING w2 o & | | §| |
E-STOP o £
BUTTON S E
& |~ s
N @ = &
wf s (M) (M
> e =
Ki K2 = =
8 8

For a full explanation of the circuit operating principle and fault detection, see
“Common Circuit Examples” in the Engineering Section of this catalog.

Go fo the Engineering Guide
u For in-depth information on

safety standards and use.

For More Guarding Products
m See Section N for safeguarding

cutting and turning machines

s_li OMRON SCIENTIFIC TECHNOLOGIES, INC. For the Latest Information omRon

USA Tel. 1/888/510-4357  Canada Tel. 1/866/986-6766 On the Internet: www.sti.com or www.omron.ca
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m Specifications
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< ~ MA-S Series

Electrical All Models Unless Indicated

Safety Contacts: AC models MA-S2, 36 — 1 N/C MA-S20, S21 — 2 N/C

DC models MA-S2, 34,36 — 1 N/C MA-S20, S21, 35, 36 — 2 N/C
Safety Contact Operating Distance: Make 7-12 mm (0.28-0.47 in.); Break 12-25 mm (0.47 to 0.98 in.)
Auxiliary Contacts: MA-S2, S21, 34, 35, 36 1N/O
Aux. Contact Operating Distance: MA-S2, S21, 34, 35,536 Make 10-13 mm (0.39-0.51 in.); Break 8-10 mm (0.31-0.39 in.)
Safety Rated Voltage: AC models 230 VAC

DC models 30VDC
Safety Rated Current: AC models 2 A max., fuse externally 1.6 A quick acting

DC models: All except MA-35

1 A, fuse externally 800 mA quick acting

DC model: MA-35 0.3 A max., fuse externally 0.2 A quick acting

Internal Fuse AC models 2 A fast acting
DC models: All except MA-35 1 A fast acting
External Fuse (Customer Supplied) AC models 1.6 A fast acting
DC models 0.8 A fast acting
Electrical Life: 1x108
Mechanical—Special Safety Reed Safety Aux. -
Closing Time: 3.0mS 0.5mS =
Drop-Out Time: 2.1 mS 0.3 mS f
Bounce Time: 0.7 mS 0.7 mS ;=D~
Shock: 106 106 2
Vibration: 10 G, 50 to 100 Hz =
Mechanical ;
Mounting: Any position 323_

Case Material:

Stainless steel

Actuator Material:

Stainless steel

Wiring Connection:

Various lengths or male M12 micro connector

Weight: 6009 (11b.50z)
Color: Stainless steel
Mechanical Life: 10 x 108
Environmental
Protection: IP67 (NEMA 6)
Operating Temperature: MA-S2, S20, S21 -10 to 125°C (14 to 257°F)

MA-34, 35, 36 -10to 55°C (14 to 131°F)
Compliance
Standards: EN1088, EN292, EN60204-1
Approvals/Listings: CE marked for all applicable directives

UL and C-UL
UL and C-UL

MA-S2, S20, S21
MA-34, 35, 36

Specifications are subject to change without notice.
Note: The safety contacts of the Omron STI switches are described as normally closed (N/C)— i.e., with the guard closed, actuator in place, and the

machine able to be started.

USA Tel. 1/888/510-4357

OMRON SCIENTIFIC TECHNOLOGIES, INC.
Canada Tel. 1/866/986-6766

For the Latest Information
On the Internet: www.sti.com or www.omron.ca

OMmRrRON

G89



safety interlock switches

A
m Dimensions — mm/in.
MA-S2, S20, S21
a4 33.5
s |07 g Tl [T
g 020 031 024 10672 +‘ 0.66 16
9 —- |~ —
031 y 7¢4i 5 0.63 ™ <5
H, A A 0.2 i @‘ X —I: 0.2
KT | a3 T fr 303
T S« | 15 1.55
0.28 62.5 {:} 1y 78715 62.5 {:} 1y 78.5
.46 A 2.36 A 31
1.55 1.55
B 5 ] 8] y =l
] 1es >~ <535 ‘ 4 ACTUATOR
0.77 16 || - 0.17
e ‘ . 7
0.66— |= ’ SWITCH Y 19.5 ™
335 | «ﬁ 0.28 77
1.32 )
MA-34, 35 MA-36
o 53 - 19.0
2.08 ‘ 22 4.5 | [«—»—14.5 0.75
- 2 | 0.18 0Er
L@ © =) Y
29 U
1.14 —
Y v v
~  ~ 6.4 54.0
4.2 0.25 73.0 81.5 212
. 2.87 3.21
E 20.5
— 0.81
= ;
19.0
- 0.75 ~ I_I
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For the Latest Information

On the Internet: www.sti.com or www.omron.ca

http://sale.enproteko.com

Go fo the Engineering Guide
For in-depth information on
safety standards and use.

For More Guarding Products
See Section N for safeguarding
cutting and turning machines
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safety interlock switches

MC-5 Series

Compact Coded Magnetic Safety Interlock Switch

and Control Unit

® Dual channel, fully monitored
system; meets Category 3 when
single MC-S Series switch and
control unit are used; MC-S6
meets Category 4

= External Device Monitoring
(EDM) with automatic or
manual reset

= NEMA 6 switch enclosures
in plastic or stainless steel
with connector satisfy most
application requirements

m Magnetically coded switches
are tamper resistant to common
magnets

m Misalignment tolerance of
(5 and 9 mm) reduces nuisance

tripping

G92

USA Tel. 1/888/510-4357

OMRON SCIENTIFIC TECHNOLOGIES, INC.
Canada Tel. 1/866/986-6766

= A large number of switches may
be used with a MC-S Series
control unit

® MC-S6 control unit provides
individual monitoring and
indication for up to 6 switches
and a N/O delayed output

® Mechanical interlock switches
may be used with a MC-S Series
control

m MC-S Series controls may
replace a safety relay in some
applications

= Auxiliary contacts available
for individual guard door
monitoring on MC-S switches

For the Latest Information

http://sale.enproteko.com

€ &

Conforms to EN954-1, EN1088, EN60204-1
UL and C-UL listed

» Description

The MC-S Series is a tamper re-
sistant non-contact safety interlock
switch that operates with its own
control unit. As a fully monitored
dual channel system, a single
MC-S Series switch and MC-S
Series control units 1 or 2 combine
to fulfill Category 3 requirements.
Control Unit 6 with 2 to 6 MC-S
switches fulfills Category 4 require-
ments for the 3 N/O outputs and
Category 3 for the N/O delayed
output.

The MC-S Series control units
provide EDM (External Device
Monitoring, also called MPCE
monitoring) with an automatic or
manual reset. This allows the MC-
S Series control units to replace a
safety relay in some applications.

The NEMA 6 encapsulated design
of the MC-S Series switch makes it
ideal for harsh environments.

The MC-S Series control units
can be used with a large number
of MC-S Series switches for
applications with multiple guard
doors. The MC-S6 control unit
provides individual monitoring
and LED indication for up to six
MC-S Series switches. Mechani-
cal switches and MC-S Series
switches may be used together
with a single MC-S Series control
unit for applications requiring
both non-contact and mechanical
safety interlock switches.

Go to the Engineering Guide
1 For in-depth information on

safety standards and use.

For More Guarding Products
See Section N for safeguarding

cutting and turning machines

OmRrROoN
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m Actual Size

Type 1 Sensor

1.89in. |
48 mm |

.98 in.
25 mm

Type 2 Sensor

0.75in

‘ 19 mm

MC S Series

323in
82 mm

IP 67
MADE IN EC

Universal Mounting Brackets can be used
with this product. See page G241 for details.

= Operation

Operating Principle

On presenting the actuator to the
switch, the coded, high intensity
magnetic field from the actuator
causes the contacts to close. On
removing the actuator (opening the
door), the safety contacts open,
isolating the machine.

I

Contact Arrangements

aRiilis

Face to face
distance (mm)

Misalignment Tolerance (when mounted
on non- ferrous materials).

Misalignment
tolerance (mm)

Connector Configurations
MC-SS2 Stainless Steel

8-Pin Male,
Micro DC, M12
N/C
Blue  Red
M12
hd hd Green (ground)
Grey hd ’ e X
wo Yellow by L] $
Black White

Aucxiliary Circuit - not for safety use (N/0 or N/C)

Mounting Examples

L
/ :‘(k

Operation: farget face fo target face

NOTE: ACTUATOR MUST NOT STRIKE SENSOR

|——\|\ Guard Stops

mux3mm—Iype]&3—>| I<— § EE

min Tmm
max 4mm - type 2

saUDIIMS dpojiajul Ajajos

Recommended gap between sensor and actuator.

MC-S3

4-Pin Male,
Micro DC, M12

Safety Circuit 1 (N/C)

M12

Auxilian
Circuit (N/O‘

For the Latest Information
On the Internet: www.sti.com or www.omron.ca
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» Applications

Typical applications are on slid-
ing guard doors or swinging guard

3[4l - Palre Jae]1afed

Green

Red

doors.
Red Green i
MC-S Green MC-SS2 e
Actuator Yellow Actuator
Blue
] Clefs[ef T T ] 1]2]3]4
MC-S MC-S MC-SS2 MC-S
Sensor [ Control Unit Sensor | P/ Control Unit
Auxilary Contact T POk Auxilary Contact
uxiliary Lontacts o uxiliary Gontacts
for Indication - N/C or N/O U for Indication - N/C or N/O
3
2 24 VACIDC START \m (Aux)
= Blue azrgealary Momentary \
E 1 % < % o [Yelow Yellow Push Button Push Button \ K2 (Aux)
Guard | | 38 Do |
== Closed 58 s [oren
S el g 2[1]ui[+] [33]23[et .
— T
D
=
=
>~
—
[}
L
[=3
v

CONTACT
PROTECTION
E.G. Thermal
Cut Out

K1 (Aux)

@ RESET

K2 (Aux) Momentary -
E Push Button

Single sensor and two contactors with manual reset and EDM (External Device Monitoring). Machine will start when guard is closed, auxiliary contacts at
K1 and K2 are closed (i.e. both contactors are off), reset button is pressed and then start button is pressed.

1 L2 L3
MCéSZtSelries tt A
e AL
|
()

24VAGDC \
! Blue STOP START K1 (Aux)
T 8- || 8- |velow Vellow Momentary Momentary \ o
Gurd | | S g‘g Push Button ush Button (Aux)
Closed P2 o g | Green
T oL own
11 == =
3 1L 13 112 13
K 2[1]m[+] [31]13[2s
| =
T 8« Eou | velow MC-S2 Series
C(ig:erg T] 3’% 22 | 6reen C?Jr:.]tirtOI " @
T é: || &
3 3[4l - e Jao]rafed e ot
| E.G. Thermal | |
| 2 K1 (Aux) L Gitout Py
:: g? -§m Yellow @ IVI M
Guard k] B S
Gosed ] 35 3% Green Green K2 (Aux) Momentary
T 28 o Push Button
— = = Red

Three sensors and two contactors with manual reset and EDM (External Device Monitoring). Machine will start

when all guards are closed, reset button is pressed and then start button is pressed. NOTE: The use of multiple For More Guarding Products
sensors connected to a single control unit is only suitable in applications where each guard door is always See Section N for safeguarding
opened and then shut individually. Otherwise some single faults may not be detected and unintentional lockout cutting and turning machines

reset may occur if two or more guard doors are open at the same time.

s_li OMRON SCIENTIFIC TECHNOLOGIES, INC. For the Latest Information omRon
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» Specifications

Electrical

MC-S Series Control Units

% . * 3 i 4T "':u ® h‘.' oy

; http;//sal&enprotekdcom ;

MCS Series

' % Y -

MC-S Series Switches

Power Supply:

24 VAC/DC + 10% - Control 1
24 VDC + 10% or 24/110/220 VAC - Control 2 & 6

Power Consumption:

< 2 VA Control 1; < 4 VA - Control 2 & 6

Safety Inputs:

1 N/O + 1 N/C for controls 1 & 2 (x6 for Control 6)

Max Input Resistance:

Red/Blue - 200 ©; Green/Yellow - 150 Q

Min. Approach Speed:

Typically 10-17 mm/sec.

Safety Contacts:

1N/C+1N/O

Auxiliary Contacts:

1 N/Cor 1 N/O

Auxiliary Contact Rating:

100 mA, 24 VDC and 230 VAC

Relay Outputs:

1 N/O + 1 Semi Aux. - Control 1
2 N/O + 1 N/C Aux. - Control 2

Control 6 Delayed Output (0.6-30 s)
3 N/O + 1 N/O Delayed, 1 N/C Aux. - Control 6

Auxiliary Contact of Controls:

100 mA, 24 VDC and 230 VAGC - Control 1
2 A, 24 VDG and 230 VAC - Control 2 and 6

N/C Operating Distance:

On=5mm; Off =11 mm Type 1 and Type 3
On =9 mm; Off =12 mm Type 2
On =10 mm; Off = 13 mm Type 2 stainless

Max Output Fuse:

5 A quick acting on AC, 3 A quick acting on DC

Max Switched AC: 4 A/250 VAC 100 mA/230 VAC %
Max Switched DC: 2 A/30 VDC 100 mA/24 VDC f
Min Switched Current/Voltage: 10 mA/10 V AC/DC = ?;
Impulse Withstand Voltage: 2500 V — ET
Max Drop-Out Time: 25 m/sec — 2

g

(3 A quick acting on AG/DC control 6)

Reset Mode:

Automatic/Manual

External Device Monitoring:

N/C loop between x; and X»

Mechanical

Mounting:

35 mm (1.38 in.) DIN Rail

4 x M4 screws, M18 x 1 mm pitch for MC-S3

Case Material:

Polycarbonate

ABS plastic - Type 1 & 2; nylon - Type 3;
stainless steel - Type 2 stainless

Max Wire Size: 2 x 1 mm (20 AWG) stranded Pre-wired cable to 10 m MC-S1, S2,
2 x 1.5 mm (15 AWG) solid Connector MC-SS2, MC-S3

Weight: 147 g (5.2 0z.) - Control 1,590 g (21 0z.) - Control 2, 100 g (3.5 0z.) plastic, 600 g (1-Ib. 5-0z.) steel
990 g (35 0z.) - Control 6

Color: Red Red or Stainless steel

Indication: LED 1: Green = Output Closed =

LED 2: Red = Power On Controls 1 & 2
LED 2: Green = Power on Control 6

Mechanical Life: 1x10° 1x108

Environmental
Protection: IP40 (NEMA 1) IP67 (NEMA 6); (IP68 for stainless)
Operating Temperature: -10 to 55°C (14 to 131°F) -10 to 55°C (14 to 131°F) Plastic

-25 10 125°C (-13 to 257°F) Stainless

Humidity:

90% RH at 50°C (122°F)

90% RH at 50°C (122°F)

Compliance

Standards: EN954-1, EN1088, EN60204-1

Approvals/Listings: CE marked for all applicable directives, UL and C-UL

Specifications are subject to change without notice.
Note: The safety contacts of the Omron STI switches are described as normally closed (N/C) i.e., with the guard closed, actuator in place, and the

machine able to be started.
Sti

OMRON SCIENTIFIC TECHNOLOGIES, INC.
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SR LN .
A "
m Dimensions — mm/in.
22,5 ‘ 99 ‘ 45.5 | 120 |
0.89 | \ 3.9 1.79 ~ 4.72
I®||®||®| / 00000000
[6]5]16)
35 DN a 35
8 .38 Mounting 75 D 78 D;n'%gi|
3.23 2.95 2.81 Mounting
g“g"a \ 00000000
Control Unit 1 Control Unit 2
| 118 | | 90 |
4.65 \ | 3.54 \ 60
— - 8 m o
000 | OO0 | OO0 | OO0 0.19 -
elelelelclelele/eele el elelele =& | / 2]5 L
| < =l F
D] 331 = _/ AN
8 *“3 2 i
f§ 0000[000dO000[0000 |
= 000 | 000 | 000 | 00O ‘ ‘ ‘
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] - = - 0.98 047
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= Control Unit 6 Switch - Type 1 Actuator - Type 1
=
=
(5] 7
= 4.5 45 9 on
a 6‘—274 - 018 | w7 0.18 0.35 T
Ty [ SWITCH [ y 0.28 y | = ACTUATOR ‘ y 0.18
L — ~
0.28 11U T M]_ =] T E==iE Switch - Type 3
l 68 3 73
SO | O |28 287 | (O 2.87
T 82 82 82 82
3.23 3.23 3.23 3.23
'ﬁj Dl‘ i v v; r==1) i = Actuator - Type 3
' Sl IR 45 1 19
os 19| 025 19 AR =02y o
0.75 . 0.2 0.75 ~TTT0s
Switch - Type 2 Actuator - Type 2
5 g 33.5
a4 0.20 g37 T3
a7 | o 192 465 | > (<302 ;
¥ # 0.66 > “ ' > 063
8 Ty A — 5
0.3 @: A 5[] A 7
R s 0.2 F R 303 -
1L |15 1.55 ol ]
028 57 > |y 185 62.5 & ] Y 785
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P Tsz B3 Go to the Engineering Guide
335 1.55 . 1.55
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‘ 1663» t:\ :TT: 7 0 637 }‘ H‘L‘%”f 1 safety standards and use.
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Switch - Type 2
Stainless steel
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0
Actuator - Type 2
Stainless steel

For the Latest Information
Canada Tel. 1/866/986-6766
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For More Guarding Products
See Section N for safeguarding
cutting and turning machines

OMmRrRON



Rev. 1.08

safety interlock switches

MF Series

Tamper-Resistant Ferroresonant Safety Interlock Switch

= Tamper resistant—the combina-
tion of magnetic and ferrore-
sonant signals required to close
the safety contacts makes the
MF Series switch very tamper
resistant. Fulfills the require-
ments of category 3 (EN 954-1).

= Compact size—the MF Series
switch is pre-wired and mounts
easily on 1-in. square tubing

= Misalignment tolerant—actuator
misalignment of up to 0.27 in.
is tolerated by the MF Series
switch

G98
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N,
Conforms to EN292, EN60204, EN954-1, EN1088, EN60947-5-3
Actual Size
19 mm
s | 0.75in.

f si

MF Series

©

SAFETY SWITCH

10 i OC

= Long life—the MF Series switch
is designed for a minimum of
one million actuations.

= Color LED Status Indicator on
the MF Series switch makes it
easy to determine the status of
the switch

» NEMA 6 enclosure enables the
MF Series switch to withstand
high pressure steam cleaning

= Expandable system—the MF
Series switches can be wired
in Series/Parallel so that mul-
tiple doors may be guarded.
The safety monitoring relay or
control unit must accept 1 NC/
1 NO inputs. See wiring diagram

Go to the Engineering Guide
For in-depth information on
example.

safety standards and use.

r More Guarding Products
See Section N for safeguarding
cutting and turning machines
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n Operation

Switch Contacts and

Operating Principle
n Connections

On presenting the actuator to
the switch, the high intensity
magnetic field, together with a
resonant frequency signal, causes

Supply 24 VDC+ ve
Red  Supply 24VDC + ve

h e
2
=

3 3
=

==
S
3
=

the contacts to close. On removing ' HER ] YT Ciosed
the actuator (opening the door), MRS oG Cotnod”
the safety contacts open, isolating FY L " Switen
the machine. The switch can not v
be overridden by magnets, tools,
etc.
Mounting Examples » Specifications o
oy
Electrical All Models =.
Power Supply: 24 \V/DC g"
Power Consumption: 2 VA2 W 2;
Internal Fuse: 1 A on switch contacts 2
External Fuse (Customer Supplied): 05A =1
Contact Configuration: 1N/0 +1N/C &
Contact Operating Distance: 9 mm ON/10 mm OFF
Max Switched AC: 0.5 A/120 VAC
Max Switched DC: 0.5 A/24 VDC
Min Switched Current/Voltage: 10 mA/10V
Cable Length: 100 m max.
Mechanical
Mounting: 4 x M4 screws
Case Material: ABS plastic
Weight: 2709 (9.5 0z.)
Color: Red

Dual Indicator: Green = Guard Closed; Red = Guard Open

Environmental

Protection: IP67 (NEMA 6)

Operating Temperature: -10t0 55°C (14 to 131°F)

Humidity: 90% RH at 50°C (122°F)
Compliance

Standards: EN292, EN60204, EN954-1, EN1088, EN60947-5-3
Approvals/Listings: CE marked for all applicable directives, UL and cULus pending

Specifications are subject to change without notice.
Note: The safety contacts of the Omron STI switches are described as normally closed (N/C)—i.e.,
with the guard closed, actuator in place, and the machine able to be started.

Universal Mounting Brackets can be used
with this product. See page G241 for details.

OmRrROoN
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safety interlock switches

» Applications

Typical applications are on slid-
ing guard doors or swinging guard
doors.

+24V
[zomet | |
| = | Reset
| i —|I[5¢ 34 1¢ K1
| MF-Series Switch || K2 oL L
& Actuator
| : ‘ K2 Stop _(
|
| St 6@ 44 2¢
| | TATT S Jst2 Is13] II1I IYIZI [Ya[ T23]
%insr A2 K1 g:H
Fault LOGIC K3 --—--\--\--
__________ DK/ sR131A Eﬂ""-""] l‘ k L
Zone 2 [ N i A — — E— E— N R 7 U Y
: | 2] 7 T I 2 ke
b= I
| I[5¢ 3¢ 1
| MF-Series Switch || T Qutput  uiput, I |
| & Actuator | ‘ I~
| ) | Fuses [[] \I_w/
| s 6@ 44 20
| —— k] [k
SWITCH CONDUCTORS:
1= White Conductor 4 = Black Conductor
2 = Green Conductor 5=Red (+24 VDC)
3 = Yellow Conductor 6 =Blue (0 VDC)
ov

The MF Series switch and actuators are integrated with an SR131A safety monitoring relay. Each sensor has a
dedicated channel for the highest level of safety.

+24V ° o
__________ Start
| Zone 1 | '_J:l K1[
: = | Reset X (
I[5¢ 3¢ 1
| MF-Series Switch || J K2 e
| & Actuator | ‘ K2 Stop r
| 1 |
| s 1169 44 29
| | TA1] S Js12 Is13] I|1I IYIZI IY|3I I23]
%inerm /A2 K E:H
Fault LOGIC K3 -==--X\--\--
:Znnez 3 OKI/K sR131A [k2d------ '\ l‘ k L
' E 8 s Tvaal _Tia] T24] K=o
L
| MF-Series Switch : T | |
& Actuator Output _ Outpu
| | \ S QP =
' M
| 52 ! 69 4¢  2¢ Fuses M)
! i
: ' k3] [ka
= |
| | 3¢ e
| MF-Series Switch
| & Actuator | ‘
| |
83
| ! 69 40 29
1
mee T - SWITCH CONDUCTORS:
1= White Conductor 4 = Black Conductor
2 = Green Conductor 5= Red (+24 VDC)
3 = Yellow Conductor 6 =Blue (0VDC)
oV

The MF Series switch and actuators are integrated with an SR131A safety monitoring relay. The safety contacts
of the MF switches for zone 2 are wired in Series/Parallel. This method allows multiple gates or switches to be
wired to a single channel on the safety monitoring relay or control unit.
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s Dimensions — mm/in.
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Conforms to EN1088, EN292, EN60204-1, EN954-1, EN947-5-3,
EN60947-5-1, EN50081, EN50082, EN61000-6-2
UL and C-UL listed
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Magnetic Ferroresonant Stand-Alone Safety Interlock Switch

= Tamper resistant—the combina- = Compact size—the MES is

tion of magnetic and ferro-reso- pre-wired and mounts easily on

nant signals required to close 1-in. square tubing

the safety contacts makes the

MFS very tamper resistant = Use with safety monitoring
relays in applications requiring

= Stand-alone—use for lower risk a higher level of safety reliability

applications as a stand-alone

safety switch allowing direct = NEMA 4 enclosure enables the

switching of relays and contac- MES to withstand water wash-

tors up to 2 A at 230 VAC down cleaning

= LED on switch provides visible =~ = Long life—the MFS is designed

indication of switch status; for ten million actuations
green light indicates guard is
Go to the Engineering Guide
closed . . '
For in-depth information on
safety standards and use.

For More Guarding Products
See Section N for safeguarding

cutting and turning machines
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= Operation

Contact Arrangements

Operating Principle

On presenting the actuator to
the switch, the high intensity
magnetic field, together with a
resonant frequency signal, causes
the contacts to close. On removing
the actuator (opening the door),
the safety contacts open, isolating
the machine. The required combi-
nation of magnetic and ferroreso-
nant signals makes the MFS very
tamper resistant.

Mounting Examples

Universal Mounting Brackets can be used
with this product. See page G241 for details.

OMRON SCIENTIFIC TECHNOLOGIES, INC. For the Latest Information
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Connector Configurations

MFS-11P11
Safety Circuit (N/0)

+24VDC Safety Circuit (N/0)

0VDC

MFS-11P20
Safety Circuit (N/0)

+24VDC Safety Circuit (N/C)
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» Applications

Typical applications are on slid-
ing guard doors or swinging guard
doors.

» Specifications

Electrical All Models
Power Supply: 24 VDG
I‘ Power Consumption: 2 VA
Max Cable Length: 100 m
fa Safety Outputs: 1 N/Cor2N/C
T‘:-E Auxiliary Contact: 1 N/O
E Operating Distance: ON = 6-9 mm; OFF = 10-12 mm
= Minimum Gap: 2 mm
..z_-’ Safety Max Switched Current/Voltage: 2 A/230VAC;2A/30VDC
= Aux. Max. Switched Current/Voltage: 2 A/230VAC;2A/30VDC
--2 Max. Output Fuse: 2 A quick acting
- Mechanical
Mounting: 2 x M4 screws, supplied
Case Material: ABS
Weight: 198 g (7 0z.)
Color: Blue
Indication: Green = Guard Closed
Mechanical Life: 10 x 108
Environmental
Protection: IP67
Operating Temperature: -10to 55°C (-14 to 131°F)
Vibration/Shock: 50-100Hz/10¢g
Compliance
Standards: EN1088, EN292, EN60204-1, EN954-1, EN947-5-3, EN60947-5-1, EN50081,
EN50082, EN61000-6-2
Approvals/Listings: CE marked for all applicable directives, UL and C-UL
Safety Category: Cat. 3 per EN954-1 when used with an appropriate safety monitoring relay

Specifications are subject to change without notice.
Note: The safety contacts of the Omron STI switches are described as normally closed (N/C)—i.e., with the guard closed, actuator in place, and the

machine able to be started.
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Go to the Engineering Guide
n For in-depth information on

safety standards and use.

For More Guarding Products
m See Section N for safeguarding

cutting and turning machines
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safety interlock switches
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