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Dimensions, Weights and Ratings

Dimensions, weights and ratings given in this catalog are approximate and should not
be used for construction purposes. Drawings containing exact dimensions are available
upon request. All listed product specifications and ratings are subject to change without
notice. Photographs are representative of production units.

Terms and Conditions

All prices and discounts are subject to change without notice. When price changes
occur, they are published in Eaton's Price and Availability Digest (PAD). All orders
accepted by Eaton’s Electrical Sector are subject to the general terms and conditions
as set forth in Appendix 1—Eaton Terms & Conditions.

Technical and Descriptive Publications

This catalog contains brief technical data for proper selection of products. Further
information is available in the form of technical information publications and illustrated
brochures. If additional product information is required, contact your local Eaton
Products Distributor, call 1-800-525-2000 or visit our website at www.eaton.com.

Compliance with Nuclear Regulation 10 CFR 21

Eaton products are sold as commercial grade products not intended for application in
facilities or activities licensed by the United States Nuclear Regulatory Commission
for atomic purposes, under 10 CFR 21. Further certification will be required for use of
these products in a safety-related application in any nuclear facility licensed by the
U.S. Nuclear Regulatory Commission.

WARNING

The installation and use of Eaton products should be in accordance with the provisions
of the U.S. National Electrical Code® and/or other local codes or industry standards that
are pertinent to the particular end use. Installation or use not in accordance with these
codes and standards could be hazardous to personnel and/or equipment.

These catalog pages do not purport to cover all details or variations in equipment, nor to provide for
every possible contingency to be met in connection with installation, operation or maintenance.
Should further information be desired or should particular problems arise which are not covered
sufficiently for the purchaser’s purposes, the matter should be referred to the local Eaton Products
Distributor or Sales Office. The contents of this catalog shall not become part of or modify any prior
or existing agreement, commitment or relationship. The sales contract contains the entire
obligation of Eaton's Electrical Sector. The warranty contained in the contract between the parties
is the sole warranty of Eaton. Any statements contained herein do not create new warranties or
modify the existing warranty.

Copyright ©2014, Eaton, All Rights Reserved.
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A DANGER

THE SENSORS IN THIS CATALOG, UNLESS OTHERWISE NOTED, ARE
NOT SAFETY DEVICES AND ARE NOT INTENDED TO BE USED AS SAFETY
DEVICES. These sensors are designed only to detect or read certain data in
an electronic manner and perform no use apart from that, specifically no
safety-related use. These sensors do not include self-checking redundant
circuitry, and the failure of these sensors could cause either an energized
or de-energized output condition, which could result in death, serious
bodily injury, or property damage.

Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com
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Powering Business Worldwide

Eaton is a global leader in power distribution, power quality,
control and automation, and monitoring products.

At Eaton, we believe a reliable, efficient and safe power system is the foundation of every
successful enterprise. Through innovative technologies, cutting-edge products and our highly
skilled services team, we empower businesses around the world to achieve a powerful advantage.

In addition, Eaton is committed to creating and maintaining powerful customer relationships built
on a foundation of excellence. From the products we manufacture to our dedicated customer
service and support, we know what's important to you.

Solutions

Eaton takes the complexity out of power systems management with a holistic and strategic
approach, leveraging our industry-leading technology, solutions and services. We focus on
the following three areas in all we do:

e Efficiency—minimize
energy usage, operating
costs, equipment footprint
and environmental impact

e Safety—identify and
mitigate electrical hazards
to protect what you value
most

¢ Reliability—maintain the
appropriate level of power
continuity without
disruption or unexpected
downtime

Using the Eaton Catalog Library

As we grow, it becomes increasingly difficult to include all products in one or two comprehensive
catalogs. Knowing that each user has their specific needs, we have created a library of catalogs for our
products that when complete, will contain 15 volumes. Since the volumes will continuously be a work
in progress and updated, each volume will stand alone. Refer to our volume directory, MZ08100001E,
for a quick glance of where to look for the products you need. The 15 volumes include:

Volume 1—Residential
and Light Commercial
(CA08100002E)

Volume 2—Commercial
Distribution (CA08100003E)
Volume 3—Power
Distribution and Control
Assemblies (CA08100004E)
Volume 4—Circuit
Protection (CA08100005E)
Volume 5—Motor Control
and Protection
(CA08100006E)

Volume 6—Solid-State
Motor Control
(CA08100007E)

Volume 7—Logic Control,

Operator Interface and
Connectivity Solutions
(CA08100008E)

Volume 8—Sensing
Solutions (CA08100010E)
Volume 9—~Oiriginal
Equipment Manufacturer
(CA08100011E)

Volume 10—Enclosed
Control (CA08100012E)
Volume 11—Vehicle and
Commercial Controls
(CA08100013E)

e \olume 12—Aftermarket,

Renewal Parts and Life
Extension Solutions
(CA08105001E)

Volume 13—Counters,
Timers and Tachometers
(CA08100015E)—Available
in electronic format only
Volume 14—Fuses
(CA08100016E)—Available
in electronic format only
Volume 15—Solar Inverters
and Electrical Balance of
System (CA08100018E)

These volumes are not all-inclusive of every product, but they are meant to be an overview
of our product lines. For our full range of product solutions and additional product information,
consult Eaton.com/electrical and other catalogs and product guides in our literature library.
These references include:

The Consulting Application
Guide (CA08104001E)

The Eaton Power Quality

Product Guide (COROTFYA)

If you don't have the volume that contains the product or information that you are looking for,
not to worry. You can access every volume of the catalog library at Eaton.com/electrical in the
Literature Library.

By installing our Automatic Tab Updater (ATU), you can be sure you always have the most recent
version of each volume and tab.

vi Volume 8—Sensing Solutions CA08100010E—June 2013 www.eaton.com
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Icons

Green Leaf

™ Eaton Green Solutions are products, systems or solutions that represent Eaton
benchmarks for environmental performance. The green leaf symbol is our
promise that the solution has been reviewed and documented as offering
exceptional, industry-leading environmental benefits to customers, consumers
and our communities. Though all of Eaton's products and solutions are
designed to meet or exceed applicable government standards related to
protecting the environment, our products with the Green Leaf designation
further provide “exceptional environmental benefit”.

Learn Online

When you see the Learn Online icon, go to Eaton.com/electrical and search for
the product or training page. There you will find 100-level training courses,
podcasts, webcasts or games and puzzles to learn more.

Drawings Online

When you see the Drawings Online icon, go to Eaton.com/electrical and find
the products page. There you will find a tab that includes helpful product
drawings and illustrations.

Contact Us

If you need additional help, you can find contact information
under the Customer Care heading of Eaton.com/electrical.

Volume 8—Sensing Solutions CA08100010E—June 2013 www.eaton.com
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Safety Products

Key Interlock Switch 1.0 Introduction

Door-Flap Switch

Learn
Online

Door-Hinge Switch

Technical Reference .. ... ... . . . . . . . . . . . .. V8-T1-2

1.1 LS-Titan Safety Interlock Switches

Product Description ... ... . V8-T1-3
Features .. ... .. . V8-T1-3
Standards and Certifications . ......... ... ... ... .. ... .. ... ..... V8-T1-3
Product Identification . . ......... .. ... ... .. V8-T1-4
Product Selection . .. ... ... . . . ... V8-T1-5
Technical Data and Specifications . ........... ... ... ... ..... V8-T1-8
Mounting Instructions . ......... ... . . ... V8-T1-9
DIMensioNS . ... V8-T1-10

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),
in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

call 1-800-426-9184.
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1.0

Safety Products

Introduction

n Technical Reference

LS-Titan

Safety Interlock Switches

Often the need arises for a
device to provide a signal
indicating that a door has
been closed or that a
machine guard is in place
before a machine can be
turned on or a sequence of
operations can begin.

While a standard limit switch
would probably be able to do
this function, the possibility
exists that the unit could be
false tripped or false actuated
either accidently or
deliberately, thereby posing a
danger to the person
operating the machine.

In response to this problem,
many switch manufacturers
offer what is known as a key
interlock switch. These
switches look and operate
similar to standard limit
switches except for the
operating heads. Instead of a
rotary or plunger operating
head, there is a key slot.

Interlock Switch

Actuation of the interlock
switch occurs only when the
corresponding key is inserted
into the key slot. The key is
usually mounted on a door or
machine guard in such a way
that when the door or guard
is closed, the key fits into the
slot actuating the switch. The
special design of the key
makes the safety interlock
switch extremely difficult to
defeat. When inserted into
the slot, the key performs
three separate mechanical
functions.

In addition to being difficult to
override, the safety interlock
is also designed to fail to a
safe mode. If, by chance, the
contacts were to become
welded together, removal of
the key will physically tear the
contacts apart, resulting in a
safe condition.

LS-Titan™ key interlock
switches by Eaton’s electrical
sector are available in both
NEMA® and DIN style
housings. NEMA style key
interlock switches feature
durable metal housings,
which remove power to

the machine when the guard
is opened.

DIN style key interlock
switches feature a reduced
size and economical plastic
housings. They remove
power to the machine when
the guard is opened.

V8-T1-2 Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com
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LS-Titan Safety Interlock Switches

LS-Titan Safety Interlock Switches

Product Description

Eaton’s LS-Titan safety
interlock switches have been
specifically designed for
monitoring the position of
protective guards, such as
doors, flaps, hoods and
grilles. All switches in this
family are safety-rated,
include positively opening
NC contacts, and cannot be
defeated using simple tools,
such as pliers, screwdrivers
and nails.

The LS-Titan safety interlock
family is comprised of three
types of safety switches: key
interlock, door-flap and door-
hinge switches.

Key interlock switches are a
two-piece design, made up of
the switch and key (actuator).
The key portion of the switch
is affixed to a movable door,
cover or other such guard.
The switch itself is mounted
to a rigid portion of the
machine. When the guard is
opened, the key is removed
from the switch, thereby
positively breaking the NC
contacts. This interrupts the
control circuit, stopping
machine operation.

For the most current information
on this product, visit our Web site:
www.eaton.com

The door-flap and door-hinge
switches are one-piece
designs, suitable for when a
key cannot be mounted in the
application. When an attempt
is made to open a protected
door hinge or flap during
operation, these switches
disconnect the power supply
to the machine or installation.
Both switches feature four-
way adjustable heads.

All LS-Titan safety interlock
switches are approved to
protect personnel and
processes.

Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com

Safety Products

1.1

LS-Titan Safety Interlock Switches

Contents
Description

LS-Titan Safety Interlock Switches
Product Identification ... ..

Product Selection

roge NI

V8-T1-4

LS-Titan Miniature DIN Safety

Interlock Switches . . . .

LS-Titan Full-Size DIN Safety
Interlock Switches . . . .

LS-Titan Solenoid Safety
Interlock Switches . . ..

LS-Titan Solenoid Safety
Interlock Keys .......

Technical Data and Specifications . .........
Mounting Instructions . ...
Dimensions ............

Features

e Broad family of safety
interlock switches in
industry-standard
enclosure sizes: miniature
DIN; full-size DIN; and
larger, solenoid key
interlocks providing the
highest degree of
personnel and process
protection

e |arge selection of
actuators (keys), including
those for sliding doors,
swing doors and doors that
do not close precisely

e Miniature DIN models have
a five-way adjustable head,
while full-size DIN models
have four-way adjustable
heads

* Fully safety-rated as
interlocking devices per
EN 1088, with safety
function by positive
opening contacts per
IEC/EN 60947-5-1

¢ Doorflap and door-hinge
safety switches provide a
unique solution when
actuators (keys) cannot
be used

¢ |P65 degree of protection

V8-T1-5
V8-T1-6
V8-T1-6
V8-T1-7
V8-T1-8

V8-T1-9
V8-T1-10

Standards and Certifications
e UL®listed
e CSA® approved

e ©

Listed

e Positive opening NC
contacts per
EN 60947510

total isoliert

SUVA
CNA
INSAI

Safety Notes

Do not use as a mechanical
stop/shipping brace.

Any change to an original
Eaton safety position
switch is not permitted and
automatically leads to the
loss of all approvals.

Switch must never
be used as a
mechanical stop.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWw.COmoSso.com

call 1-800-426-9184.
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Safety Products

1.1

LS-Titan Safety Interlock Switches

Product Identification
Solenoid Safety Interlock Switches (LS-...ZBZ)

Notes

® Basic device (see Page V8-T1-6)
Spring or magnet-powered interlock
For increased personnel and
process protection
Tamper-proof
Multiple coded actuators
Contacts: TNO-1NC or 2NC

@ Flat flexible actuator (see Page

V8-T1-7)

For doors that do not close precisely
® Angled flexible actuator

(see Page V8-T1-7)

For doors that do not close precisely
@ Flat actuator (sce Page V8-T1-7)

For sliding doors
® Angled actuator (see Page V8-T1-7)
For swing doors
® Flat compensating actuator
(see Page V8-T1-7)
For increased tolerance compensation
in the direction of door closure

@ Angled compensating actuator
(see Page V8-T1-7)
For increased tolerance compensation
in the direction of door closure

Miniature DIN Safety
Interlock Switch (LS-...ZB)

Door Flap Safety Switch
(LSR-...TKG)

Door Hinge Safety Switch
(LSR-...TS)

Full-Size DIN Safety
Interlock Switch (LS4-...ZB)

Notes Note Note

® Complete device (see Page V8-T1-5)
For personnel protection
Contacts: TNC, TNO-1NO or 2NC
Five directions of operation possible

@ Complete device (see Page V8-T1-5)
For personnel protection
Contacts: TNO-1NC or 2NC
For swing doors with fixed connection
to the door/hinge pin

@ Complete device (see Page V8-T1-5)
For personnel protection
Contacts: TNO-1NC or 2NC
For swing doors with fixed connection
to the door/hinge pin

Notes

@ Actuator (see Page V8-T1-5)
Included with switch
Multiple coding protection against
tampering

V8-T1-4

® Complete device (see Page V8-T1-6)
Narrow enclosure version
For personnel protection
Contacts: TNO, 1NO-1NC
@ Actuator
Included with switch, not orderable
as a separate item
Multiple coding
For horizontal or vertical operation

Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com
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Product Selection

LS-Titan Miniature DIN Safety Interlock Switches

Key Interlock Switch Key Interlock Switch—LS-...ZB ©®

Safety Products

LS-Titan Safety Interlock Switches

Catalog Number

1.1

Contacts Contact Sequence Contact Travel Connection (Includes Key)
2NC with positive opening T ?11‘721 — Screw terminal LS-S02-ZB
12 122
1NO and TNC with T |13 21 — Screw terminal LS-S11-ZB
positive opening E_
\_14 2 Snap action contacts Screw terminal LS-S11S-ZB

Door-Flap Switch Door-Flap Switch—LSR-...TKG @

Catalog Number

Contacts Contact Sequence Contact Travel Connection (Includes Key)
2NC with positive opening 1] 21 0° Screw terminal LSR-S02-1-I-TKG
7 ?‘ 5
o——f-
21-22
12 122
11-12 -
90° 90°
Zw = 10°
1NO and TNC with |13 21 0° Screw terminal LSR-S$11-1-1-TKG
positive opening o——ﬁ——? ° | 5
21-22
14 122
13-14
90° 17° 17° 90°
Zw = 10°
Door-Hinge Switch Door-Hinge Switch—LSR-...TS ®
Catalog Number
Contacts Contact Sequence Contact Travel Connection (Includes Key)
2NC with positive opening 1] 21 o Screw terminal LSR-S02-1-1-TS
O-__?_?‘ 5u 5°
21-22
12 122
11-12
90° 90°
Zw = 10°
1NO and TNC with |13 2 0° Screw terminal LSR-$11-1-I-TS
positive opening o——ﬁ——? 5°) 5°
21-22
14 122
13-14
90° 17° 17° 90°
Zw = 10°

Replacement Safety

Interlock Key Description

Replacement Safety Interlock Key ©®

Catalog Number

Replacement key for miniature DIN key interlock switches (only models LS-...ZB).

LS-XB-ZB

Note
® For dimensions, see Page V8-T1-10.

Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com
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Safety Products

1.1

LS-Titan Safety Interlock Switches

LS-Titan Full-Size DIN Safety Interlock Switches

Key Interlock Switch Full-Size DIN—LS4-...ZB ©®@

Catalog Number

Contacts Contact Sequence Contact Travel Connection (Includes Key)
1NO and TNC with T |13 21 — Screw terminal LS4-S11-1-1-ZB
positive opening g_
\)_14{2

LS-Titan Solenoid Safety Interlock Switches

Switch Body Switch Body without Key—LS-...ZBZ @@

without Key Catalog Number
Operation Operating Voltage Contacts Contact Sequence (Key not Included)
Power to unlock 24 Vdc 1NO and TNC with T |13 21 LS-S$11-24DFT-ZBZ-X
(mechanical bypass present) positive opening E_\ Al A2 7

14 2

2NC with positive opening 0 1 A A2 21 LS-S02-24DFT-ZBZ-X
R =
12 22
120 Vac (50/60 Hz) 1NO and TNC with T |13 21 LS-S11-120AFT-ZBZ-X
positive opening E_ Al A2
\ 14 22
2NC with positive opening 0 1 A A2 21 LS-S02-120AFT-ZBZ-X
o -
12 22
Power to lock 24 \de 1NO and TNC with 0 |13 21 LS-S11-24DMT-ZBZ-X
positive opening g_ Al A2
\ 14 2
2NC with positive opening T 1 Al A2 21 LS-S02-24DMT-ZBZ-X
o -
12 22
120 Vac (50/60 Hz) 1NO and TNC with T |13 21 LS-S11-120AMT-ZBZ-X
positive opening g_ Al A2
\ 14 2
2NC with positive opening 0 1 At L2 LS-S02-120AMT-ZBZ-X
;- -
12 22

Notes

@ For dimensions, see Page V8-T1-10.

@ For mounting instructions, see Page V8-T1-9.
® Key ordered separately, see Page V8-T1-7.

V8-T1-6

WWW.COmoso.com
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LS-Titan Solenoid Safety Interlock Keys

Keys Only—LS-...ZBZ ©®

Safety Products

LS-Titan Safety Interlock Switches

Description Application Catalog Number
LS-XG-ZBZ Flat actuator For sliding doors LS-XG-ZBZ
=
LS-X...-ZBZ Angled actuator, short For swing doors starting at 250 mm in width LS-XW-ZBZ
©o0 - - —
‘/.7~ Angled actuator, long For swing doors starting at 250 mm in width LS-XWA-ZBZ
Angled, flexible actuator For doors that do not close precisely LS-XF-ZBZ
Even, flexible coasting actuator For doors that do not close precisely LS-XFG-ZBZ
LS-XNG-ZBZ Flat, compensating actuator Increased tolerance in closing direction for LS-XNG-ZBZ
inaccurately closing doors
LS-XNW-ZBZ Angled, compensating actuator Increased tolerance in closing direction for LS-XNW-ZBZ

inaccurately closing doors

Notes

® Switch body ordered separately, see Page V8-T1-6.
@ For mounting instructions, see Page V8-T1-9.

Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com
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1 1 Safety Products

LS-Titan Safety Interlock Switches

n Technical Data and Specifications

LS-Titan Safety Interlock Switches

Units LS-..ZBZ LS-..ZB LS4..ZB
General
Standards IEC/EN 60947 IEC/EN 60947 IEC/EN 60947
Climatic proofing ® ® ®
Ambient temperature °C —25...40 —25...+70 -25...410
Mounting position As required As required As required
Protection type IP65 IP65 1P65
Terminal capacities
Solid mm? 1x(0.75-2.5)/2 x (0.75-1.5) 1x(0.75-2.5)/2 x (0.75-1.5) 1x(0.75-2.5)/2 x (0.75-1.5)
Flexible with ferrule mm? 1x(0.75-2.5)/2 x (0.75-1.5) 1x(0.75-2.5)/2 x (0.75-1.5) 1x(0.75-2.5)/2 x (0.75-1.5)
Contacts/Switching Capacity
Rated impulse withstand voltage Uimp Vac 4000 6000 6000
Rated insulation voltage U vV 400 500 500
Overvoltage category/pollution degree 1173 173 173
Burden Current
AC-15
24V le A 6 10 10
230V/240V le A 6 6 6
400V/415V le A 4 4 4
DC-13
24V le A 3 3 3
110V le A 0.8 0.8 0.8
220V le A 0.3 0.3 0.3
Supply frequency Hz max. 400 max. 400 max. 400
Short-circuit rating to IEC/EN 60947-5-1 Max. fuse AgG/gL 6 6 6
Repetition accuracy mm +0.02 +0.02 +0.02
Mechanical Variables
Lifespan
Standard-action contact Operations x 108 1 10 10
Snap-action contact Operations x 108 — — —
Mechanical shock resistance (half-sinusoidal shock, 20 ms)
Standard-action contact g 10 25 5
Snap-action contact g — — —
Operating frequency Operations/h <800 <1800 <1800
Actuation
Mechanical
Actuating force at beginning/end of stroke
ZB/ZBZ (push in/pull out) N 25/15 10/5 15/20
Mechanical holding force according to GS-ET-19 (04/2004)
XG, XW N 1500 N/A N/A
XFF, XNG, XWA N 1300 N/A N/A
XF N 750 N/A N/A
XNW N 500 N/A N/A
Electromechanical
For magnet
Power consumption
at 120 Vac VA 8 N/A N/A
at 230 Vac VA 1 N/A N/A
at 24 Vdc W 8 N/A N/A
Pickup and dropout values x Us 0.85-1.1 N/A N/A
Magnet duty factor % ED 100 N/A N/A

Note
® Damp heat, constant, to |EC 60068-2-78; damp heat, cyclical, to IEC 60068-2-30.

V8-T1-8 Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com
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Mounting Instructions
LS-...ZB, TKG, TS

Actuator can be repositioned
for horizontal or vertical
installation. The operating
heads can be rotated
manually in 90° steps to suit
the specified direction of
operation.

Actuator can be repositioned
for horizontal or vertical
installation. The operating
heads can be rotated
manually in 90° steps to suit
the specified direction of
operation.

Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com

Safety Products

LS-Titan Safety Interlock Switches

LS-...ZBZ

The operating head can be
rotated manually in 90° steps
to suit the specified level of
actuation.

In the event of a loss of
voltage, (for example, during
commissioning), the spring-
powered LS-...-....FT-ZBZ
can be released with a
screwdriver. The auxiliary
release mechanism must
be sealed.

WWW.COmoso.com
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1.1

Safety Products

LS-Titan Safety Interlock Switches

Dimensions
Approximate Dimensions in Inches (mm)

Safety Position Switches

LS...-ZB
MA=0.6 Nm 4x90° §
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' b , MA=14Nm —— = ]§\ I = o
Iy i [} \\ ’ N
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\ v,
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1.26 |H
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@3-72) TH 1 P \i}g
N -
>
+05( \3 ~ LS-XWA-ZBZ
,//
z o \\777 a
+0.5 \\\
AN
®
4
Switch must never
be used as a
mechanical stop.

Notes

@ The auxiliary release mechanism must be sealed for proper operation.
@ (an be used as stop with the corresponding material selection and design.
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Approximate Dimensions in Inches (mm)

Safety Products

LS-Titan Safety Interlock Switches

LS-XF-ZBZ
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1 1 Safety Products

LS-Titan Safety Interlock Switches

Approximate Dimensions in Inches (mm)

Safety Door Flap Switch Safety Hinge Switch
LSR-.../TKG LSR-.../TS
'\'\00 ‘ 7700 1.35 - 2.24 — |
’/’\ ¢(34.2)+ 0.79 (569)
(?é‘?g)’»lJ)_zo »w(oz.oos) oS 50,31 (200
N | B .0
| B T
1.97 1.18 1= T i
(50.0) | (30.0) 1.04 4 L »| 1« 043
(%283) l o 265 g0 47 %03;102) (1.0}
l | L 16 »J (@12.0) T
0.79 2.32
. 4 4 i (20.0) (ggg) (59.0)
1oa 014 [ I U 087l :
(26.5) v '3 : 1122.0)] l
L L et 0.63
0.06 3.1 f41.18 M20 (1-6.0)*
0.30 (16 (80.0) (30.0)
(75)
M20—] 0.63 1\
w1 0.79 e
(20.0) (16.0) > 126\\
4>((2)'28.g)<k -+ (32.0)
1.18
> (30.0) [+
l«— (83.0)
Safety Position Switches
LS...-ZB
1.02
¢(25.8)’1¢018
> (45)
; :
4
0.08
(2.0)
@0.17
(@4.4)
RSO
! 979 116
\ (20.0) (2'9_4)
: Y S
»0.59 [+
@0.35
(@9.0) (15.0)
1.21
"(307) M = 0.8 Nm

Switch must never
be used as a
mechanical stop.
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Safety Products 1 1

LS-Titan Safety Interlock Switches

Approximate Dimensions in Inches (mm) n

Safety Position Switches
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E47 Precision Switch

Compact Prewired Switch

LS-Titan Miniature DIN Switch

E49 Compact Metal Switch

Heavy-Duty Factory Sealed
6P+ Switch

Technical Reference .. ... .. .. . . . .. .. . . . .
Product Selection Guide . .......... ... ... ... ... ...

Product Description . ........... . . . . .
Product Selection . .. ... ... . . . ...

Product Description .. ... ...
Product Selection . .. ... .. ... . . . .

Product Description . ... ... .
Product Selection . . ... ... .. . ..

Product Description . ... ..
Product Selection . . ... ... ... .. .

Product Description . ......... .. .
Product Selection . . ... ... ... . . .
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Product Selection . .. ... ... . . . ...
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Product Selection . . ... ... . . . ...
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Product Selection . .. ... ... . . . .

Product Description . ... .
Product Selection . . ... ... .. . ..

Product Description . ...
Product Selection . . ... ... .. . ..

Product Description . ......... ..
Product Selection . . ... ... . .. . .. .
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Learn
=1 Online

V8-T2-2
V8-T2-3

V8-T2-6
V8-T2-7

V8-T2-15
V8-T2-16

V8-T2-21
V8-T2-23

V8-T2-43
V8-T2-44

V8-T2-49
V8-T2-50

V8-T2-54
V8-T2-55

V8-T2-68
V8-T2-69

V8-T2-80
V8-T2-81
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Unless otherwise noted, the products contained in this section should not
be used for functional safety applications. These products were not designed

or tested to IEC 60947-5-3 or recommended for functional safety.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),
in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

call 1-800-426-9184.
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Introduction

Technical Reference

Limit Switches

Mechanical Limit Switches
are contact sensors widely
used for detecting the
presence or position of
objects in industrial
applications.

Limit Switches offer high
precision in terms of accuracy
and repeatability. This is
primarily due to the fact that
they make direct contact
with the target. When an
object contacts the limit
switch lever (or plunger)

the lever moves a pre-travel
distance to the operating
point where the contacts are
tripped. Movement of the
lever beyond this point is
called the over-travel.

Lever Type Actuator

Pre-travel
Initial Position Dpergting
Point  pyer-travel
Reset Point
Differential
T Initial Position
i
Pre-travel v ResetPoint
' 'y Differential ) )
I Operating Point
vy Over-travel

Final Position

Refer to Sensor Learning Course, Page V8-T12-4, for a
complete description of limit switch terminology.

V8-T2-2

Limit switches contain the
following major components.
These may be modular or part
of a single-piece switch.

Limit Switch Components

Actuator/ -
Operating 4
Head

Switch
Body

Actuator

This is the part of the switch
that contacts the target.
Typical actuators are levers
and plungers. Several styles
are available, see Sensor
Learning Course, Page
V8-T12-4, for more
information.

Switch Body

This part contains the
electrical contact mechanism.
For complete information on
electrical outputs, see Sensor
Learning Course, Page
V8-T12-4.
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Switch
Body

Actuator/

Operating
Head

e Receptacle/

Terminak

Terminals

The terminals are the point of
connection for the wiring.
These terminals may be on
the body itself, or housed in a
removable receptacle. The
limit switch may also come
equipped with a factory
installed cable or pin-
connector.



Product Selection Guide

E47 Precision Switches

Compact Prewired
Switches

Introduction

LS-Titan Miniature
DIN Switches

E49 Mini Metal Switches

Page V8-T2-6

Page V8-T2-15

Page V8-T2-21

Page V8-T2-43

Overview

Overview

Overview

Overview

Specified when accurate repeatability,
choice of operating forces and travel
characteristics and tightly controlled
action of cam or target in space restricted
areas are of prime importance. Cost
effective and compact.

Designed to be a versatile, slim device for
hard to fit applications where sealing
integrity is required.

Safety position switches with
insulated plastic or rugged metal
enclosures. Approved for worldwide
safety application.

Suitable for OEMs who require a small,
cost-effective solution but cannot sacrifice
durability and mechanical life as they would
if they chose a plastic |EC style switch.

Applications

Applications

Applications

Applications

Overhead, folding and elevator doors,
sliding gates, automated guided vehicles
and commercial instrumentation

Machine tool, food processing and
packaging

Automatic vending machines, electronic
assembly machines, elevators and lifts,
injection molding, packaging and safety
applications

Automatic vending machines, electronic
assembly machines, elevators and lifts,
injection molding, packaging

Product Features

Product Features

Product Features

Product Features

Self-contained switches or with an enclosed
cast housing for increased durability and
conduit connection

(1/2in NPT)

High current capacity for power load
switching and motor handling capability

Screw and solder terminations

Booted enclosed version shields actuators
from debris

Mounting centers—1.0 in (25.4 mm),
#8 screw size

Rugged aluminum alloy die cast housing

Sealed construction with enclosure ratings
of NEMA 4, 6and 13

Prewired with 3m of 18 AWG, AWM 2517,
300V cable

Stackable ridge for ganged operation

Modular plug-in head and body components

Positive opening NC contacts for safety
applications

Operating heads can be rotated 90 degrees
to suit specific direction of operation

Pre-wired units with custom cable lengths
available for high volume customers

“Fingerproof” terminals protect against
accidental shock

Double-spring mechanism for contact
reliability
Grounding terminal included

Captive screws on enclosure cover make
wiring hassle-free

SPDT double break

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Mechanical life: 3,000,000 operations min.

Mechanical life: 10,000,000 operations

Mechanical life: 8,000,000 operations

Contact ratings—

Electrical life: 500,000 operations min. min. Contact ratings— 5A at 250 Vac
Contact ratings— Electrical life: 200,000 operations AC-15, 6A at 24V, BA at 230/240V, 5Aat 30 Vde
NEMA ABO0, R300, AC-15, DC-13 30 operations min. 4A at 400/415V; Enclosure ratings—
15A/20A, 125 or 250 Vac Contact ratings— 200613A3A gtz Sév 800mA at 110V, IP65
Enclosure ratings— NEMA B300 mA at Construction—
Enclosed: NEMA 1 Enclosure ratings— Enclosure ratings— Zinc alloy
Construction— NEMA 4, 6 and 13; IP67, IP6IK IP66, IP67 (by model)
Basic: Phenolic Construction— EF”STr“Ct'O”—l |
Enclosed: Aluminum die cast Aluminum alloy die cast astic or metal (by model)
Approvals Approvals Approvals Approvals
UL® Recognized cULus Safety function, IEC/EN 60947-5-1 UL Recognized
CSA® Certified TUV-Rheinland certified (LSE models) CE
CE CSA certified

UL listed

CE

cce

@ @ <€

Listed

CwWtw

Listed

C€
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Introduction

E49 Compact Metal
Switches

E50 Heavy-Duty Plug-In
Switches

E50 Heavy-Duty Factory
Sealed 6P+ Switches

Operators

Page V8-T2-49

Page V8-T2-54

Page V8-T2-68

Page V8-T2-80

Overview

Overview

Overview

Overview

Designed with high mechanical strength for
robust environments. The rugged Aluminum
die cast construction provides reliable, oil-
tight, waterproof and dustproof sealing for
a variety of applications. Snap action TNO-
1NC contacts provide flexibility in design.

Versatile in design. High reliability. Low
maintenance costs with installation ease.
BEST CHOICE for Heavy-Duty Limit Switch
applications. Withstands physical and
chemical abuse of harsh industrial
environments.

Designed specifically to withstand the
penetrating properties of new cutting fluids
(coolants), acid or caustic washes, salt
spray, severe vibration, shock and
temperature fluctuations, grit and debris.

Wide variety of operator types for rotary and
wobble style limit switches.

Applications

Applications

Applications

Applications

Packaging, material handling conveyors,
end-of-travel and guarding operations,
baler/compactor, industrial door lifts

Punch presses, waste water treatment,
machine tool, automotive, retrieval
systems, industrial truck, car wash lines

Automotive, pulp and paper, food
processing, waste management, primary
metals, machine tool (cutting, forming,
bending)

Used with E50, E50 6P+ and 10316
limit switches

Product Features

Product Features

Product Features

Product Features

Rigid die cast switch housing

Set position indicator plate for easy
maintenance

High mechanical strength

Qiltight, waterproof and dustproof
construction

Modular operating heads, switch bodies
and receptacles are interchangeable
without field adjustment

Order as complete assemblies or
components for stocking and
manufacturing flexibility

90 degree total travel, 5 degree pre-travel
characteristics are standard features
Viton® gasket, boot, and seal material
offers exceptional chemical resistance

Rotary head operating mode from CW,
CCW or CW and CCW is easily changed
without tools

Tamperproof, one-piece switch body
assembly, epoxy filled

Factory sealed. 6P submersible. Pre-wired
with cable, pigtail or pin connector options.
All with ground connection

Utilizes E50 modular operating heads
Special V-seal on switch body/head
connection provides hermetic barrier
against fluid ingress

LED indicating light, 24V—120 Vac/dc
neon version too

Peel off see-through painting mask over
nameplate

Rollers and rods available in metal
and nonmetal contact surfaces

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Mechanical life: 15,000,000 operations
min.

Electrical life: 500,000 operations

min. at full load

Contact ratings—

NEMA A600, R300; AC-15, DC-13
Enclosure ratings—

NEMA 4, 4X, 6, 6P, 12, 13; IP65, IP67

Construction—
Aluminum die cast

Mechanical life: 13,000,000 operations
min.

Electrical life: 1,000,000 operations
min. at full load (single-pole)

Contact ratings—

NEMA A600, R300

Lighted versions A150, R150

BA, 120 Vac; 10A continuous
Enclosure ratings—

NEMA 1, 3, 3S, 4, 4X, 6, 6P, 13; IP67

Construction—Zinc die cast

Mechanical life: 35,000,000 operations min.

Electrical life: 1,000,000 operations
min. at full load

Contact ratings—
NEMA A600, R300
Lighted versions A150, R150
6A, 120 Vac; 10A continuous

Enclosure ratings—
NEMA1, 2,3, 3S, 4, 4X, 6, 6P, 13; IP67,
IPBIK

Construction—Zinc die cast

Varies by model

Approvals Approvals Approvals Approvals
cULus UL Listed UL Listed Varies by model
IP67 CSA Certified CSA Certified
IEC 947-5-1 IEC 947-5-1
Tuv Tuv
CE (some models) CE (some models)
@ ¢ @ C¢
Listed
V8-T2-4 Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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Non Plug-In Switches

Hazardous Location
Switches

Introduction

Special Purpose Switches

Page V8-T2-89

Page V8-T2-92

Page V8-T2-96

Overview

Overview

Overview

The Industrial standard for Non Plug-In
Heavy-Duty Limit Switches. Sold as
complete assembled units only.

Designed for severe environmental service
in locations where there exists a danger of
an internal or external explosion of
flammable gases, vapors, metal alloy or
grain dust.

Variety of special function limit switch
products.

Applications

Applications

Applications

Serving MRO and USER replacement
requirements with broad
d market coverage

Mining, metal cutting, grain storage, forest
products, petrochemical, waste and sewage
management, pharmaceutical

Serving MRO and USER replacement
requirements with broad market coverage

Product Features

Product Features

Product Features

Side and top rotary, side and top push or
wobble operation

CW, CCW or CW and CCW operating modes
are field convertible

Double break-make snap action contacts,
same polarity each pole

Captive saddle clamp terminals accept up
to #12 wire

Head can be mounted in any of four discrete
positions, intervals of 90 degrees

Sealed and unsealed versions available

One-way gasket on sealed version keeps
liquids out, yet allows a harmless release of
gases in the event of an internal explosion

Silicon bronze housing provides excellent
corrosion resistant properties in extreme
NEMA 4X applications

Temperature build-up on limit switch
surface is dissipated by housing design and
materials used

Utilizes the operating heads and internal
switch mechanisms of the 10316
Non Plug-In line

Special function switch lines include:

Cabinet door interlocks — when plunger
is pulled out, red band indicator visually
shows that interlock is defeated

Precision switches—1NO-1NC,
2N0-2NC, or operator only. Variety of
mounting brackets available

Pneumatic time delay—ON delay and OFF
delay. Timing range—0.05 to 60 seconds

Rotating cam shaft switches

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Mechanical life: 10,000,000 operations
min.

Electrical life: 500,000 operations at
full load

NEMA 7, Div. 1, Class I, BCD
NEMA 9, Div. 1, Class II, EFG

Contact ratings—NEMA B600
3A, 120 Vac; 5A continuous

See Page V8-T2-99 for more information

Enclosure ratings—
NEMA 1 or NEMA 4 versions

Construction—

Contact ratings—NEMA A600, R300 Encl tinas—LX: NEMA 7.9 Zinc die cast
BA, 120 Vac; 10A continuous C;C ;\JISEL;\TAr? |Zg§ 9 ) ' PS: Phenolic
Enclosure ratings—NEMA 1, 4,13 CB: NEMA 1, 4, 4X, 13
Construction— CBX:NEMA1,4,4X,7,9,13
Zinc die cast Construction—LX, CX: Aluminum die cast
CB, CBX: Silicon bronze
Approvals Approvals Approvals
UL Listed cUL® Listed UL Listed
CSA Certified CSA Certified (PS and J only)

e

O

Listed

lJL@
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E47 Precision Switches

E47 Precision Switches

E47 Precision Switches

Product Description

E47 Precision Switches from
Eaton’s electrical sector
provide high accuracy
switching at an affordable
price. A variety of standard
features, such as current
capacity, operating force,
travel characteristics and
actuators, lets you custom
fit the switch to your
application.

The switches are available
in their compact basic form,
or enclosed in a rugged,
metal housing.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T2-6

Features

e Compact housings are
ideal for use where space
is restricted

¢ Precision, snap-action
operators provide accurate
repeatability of electrical
and mechanical operating
characteristics

e High current capacity
(up to 20A) allows power
load switching and motor
handling capability

e Enclosed booted versions
shield actuators from
debris

Contents
Description

E47 Precision Switches
Product Selection

Basic Switches .. ... ..
Enclosed Switches. . . ..
Accessories . ...........
Technical Data and Specifications . .........
Dimensions ............

Drawings
Online

Operating Characteristics

Definitions

’ OF
FP —— == *

OPERATE RELEASE

e OF—Operating Force
e RF—Return Force

e PT—Pre-Travel

e OT—OverTravel

¢ MD—Movement
Differential

e FP—Free Position
e OP—Operating Position

Page

V8-T2-7
V8-T2-9
V8-T2-10
V8-T2-10
V8-T2-12

Standards and Certifications
e UL Recognized

CSA Certified

e CE

¢ RoHS

@) QB C€ riis

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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Product Selection

Basic Switches

E47 Precision Switches—Basic

E47 Precision Switches

15A 20A
Type Specifications © Catalog Number  Catalog Number
Pin Plunger Pin Plunger
Screw terminal OF max.—12.3 0z (350g) E47BMS01 E47CMS01
RF max.—4.02 oz (114g)
PT max.—0.016 in (0.4 mm)
Solder terminal 0T max.—0.005 in (0.13 mm) E47BMLO1 E47CMLO1®
MD max.—0.002 in (0.05 mm)
0P—0.626 in (15.9 mm)
Extended Plunger
Screw terminal OF max.—12.3 0z (350g) E47BMS03 —
RF max.—4.02 oz (114g)
PT max.—0.016 in (0.4 mm)
. 0T max—0.063 in (1.6 mm) —
Solder terminal MD max—0.002 in (0.05 mm) E47BMLO3
0P—1.11in(28.2 mm)
Straight Plunger Straight Plunger
Screw terminal OF max.—12.3 0z (350g) E47BMS02 E47CMS02
RF max.—4.02 oz (114g)
PT max.—0.016 in (0.4 mm)
- 0T max.—0.063 in (1.6 mm)
Solder terminal MD max—0.002 in (0.05 mm] E47BML02 E47CML02
0P—0.846in (21.5 mm)
Reversed Lever Reversed Lever
Screw terminal OF max.—5.29 0z (150g) E47BMS21 —
RF max.—0.49 oz (14g)
PT max.—0.16 in (4 mm)
Solder terminal 0T max.—0.063 in (1.6 mm) E47BML21 —
MD max.—0.051 in (1.3 mm)
- FP max.—0.81in (20.6 mm)
Spade terminal 0P—0.685 in (17.4 mm) E47BMT21 —
Straight Lever Straight Lever
Screw terminal OF max.—2.47 oz (70g) E47BMS22 E47CMS22
RF min.—0.49 oz (14g)
PT max.—0.394 in (10 mm)
0T max.—0.220 in (5.6 mm)
Solder terminal MD max.—0.051 in (1.3 mm) E47BML22 —
FP max.—1.11in (28.2 mm)
0P—0.748in (19 mm)
Standard Lever Standard Lever
Screw terminal OF max.—3.53 0z (100g) E47BMS20 —
RF min.—0.99 oz (28g)
PT max.—0.197 in (5.0 mm)
0T max.—0.079 in (2.0 mm)
Solder terminal MD max.—0.039 in (1.0 mm) E47BML20 —
FP max.—0.976 in (24.8 mm)
0P—0.748in (19 mm)
Extended Straight Extended Straight Plunger
Plunger
9 Screw terminal OF max.—12.3 0z (350g) E47BMS04 E47CMS04
RF max.—4.02 oz (114g)
PT max.—0.016 in (0.4 mm)
Screw terminal (with space lugs) 0T max.—0.217 in (5.5 mm) E47BMTO04 —
MD max.—0.002 in (0.05 mm)
0P—0.858 in (21.8 mm)
Solder terminal E47BML04 E47CML04

Notes

® OF = Operating Force; RF = Return Force; PT = Pre-Travel; OT = Over-Travel; MD = Movement Differential;
FP = Free Position; OP = Operating Position.
@ Contact Eaton’s Sensor Applications Department at 1-800-426-9184 for approval status.
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E47 Precision Switches

E47 Precision Switches —Basic, continued

15A 20A
Type Specifications © Catalog Number  Catalog Number
Roller Plunger Roller Plunger
Screw terminal OF max.—12.3 0z (350g) E47BMS10 E47CMS10
RF max.—4.02 oz (114g)
PT max.—0.016 in (0.4 mm)
0T max.—0.14 in (3.6 mm)
- MD max.—0.002 in (0.05 mm)
Solder terminal 0P—1.315in (33.4 mm) E47BML10 —
Cross Roller Plunger Cross Roller Plunger
Screw terminal OF max.—12.3 0z (350g) E47BMS11 E47CMS11
RF max.—4.02 oz (114g)
PT max.—0.016 in (0.4 mm)
0T max.—0.14 in (3.6 mm)
- MD max.—0.002 in (0.05 mm)
Solder terminal 0P—1.315in (33.4 mm) E47BML11 —
Reversed Roller Lever Reversed Roller Lever
f Screw terminal OF max.—5.29 0z (150g) E47BMS41 —
. RF max—0.49 0z (14g)
PT max.—0.16 in (4 mm)
N 0T max.—0.063 in (1.6 mm)
Solder terminal MD max—0.051 in (1.3 mm) E47BML41 —
FP max.—1.252in (31.8 mm)
0P—1.126/in (28.6 mm)
Extended Roller Lever Extended Roller Lever
Screw terminal OF max.—5.64 0z (160g) E47BMS42 E47CMS42
RF min.—0.78 0z (22g)
PT max—0.28 in (7.1 mm)
N 0T max.—0.16 in (4 mm)
Solder terminal MD max—0.04 in {1.02 mm| E47BML42 —
FP max.—1.437 in (36.5 mm)
0P—1.189in (30.2 mm)
Roller Lever Roller Lever
Screw terminal OF max.—5.64 0z (160g) E47BMS30 E47CMS30
RF min.—1.48 oz (42g)
. PT max.—0.106 in (2.7 mm)
Solder terminal 0T max—0.094 in (2.4 mm) E47BML30 —
MD max.—0.02 in (0.5 mm)
Spade terminal FP max.—1.28in (32.5 mm) E47BMT30 E47CMT30
0P—1.189in (30.2 mm)
One-Way Roller One-Way Roller
Screw terminal OF max.—5.64 0z (160g) E47BMS31 —
RF min.—1.48 oz (42g)
PT max.—0.106 in (2.7 mm)
0T max.—0.094 in (2.4 mm)
MD max.—0.02 in (0.5 mm)
Solder terminal FP—1.717 in (43.6 mm) E47BML31 —
0P—1.697 in (43.1 mm)
Integral Leaf Integral Leaf
. Screw terminal OF max—0.35 0z (10g) E47BMS23 E47CMS23
RF min.—0.106 0z (3.0g)
PT max.—0.787 in (20.0 mm)
Solder terminal 0T mex.—0.22 in (5.6 mm| E47BML23 —

V8-T2-8

MD max.—0.118in (3.0 mm)
0P—0.748in (19.0 mm)

Note

® QF = Operating Force; RF = Return Force; PT = Pre-Travel; OT = Over-Travel; MD = Movement Differential;
FP = Free Position; OP = Operating Position.
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E47 Precision Switches—Basic, continued

E47 Precision Switches

15A 20A
Type Specifications © Catalog Number  Catalog Number
Adjustable Roller Adjustable Roller
Screw terminal OF max.—17.64 oz (500g) E47BMS40 —
RF min.—6.0 0z (170g)
PT max.—0.197 in (5.0 mm)
0T max—0.5in (12.7 mm)
Solder terminal MD max.—0.087 in (2.2 mm) E47BML4D —
FP max.—1.752 in (44.5 mm)
0P—1.591 in (40.4 mm)
Extended Extended Adjustable Roller
Adjustable Roller -
Screw terminal OF max.—21.16 oz (600g) E47BMS43 —
RF min.—10.58 o0z (300g)
PT max.—0.118 in (3.0 mm)
0T max.—0.236 in (6.0 mm)
MD max.—0.079in (2.0
Solder terminal e i {2.0 mmj E47BMLA3 —

Enclosed Switches

FP max.—1.614in (41 mm)
0P—1.591 in (40.4 mm)

E47 Precision Switches—Enclosed

Specifications © Catalog Number Specifications © Catalog Number
Plunger Actuator Plunger Actuator Booted Roller Lever Booted Roller Lever
OF max.—8.82—12.3 0z (250-350g) E47BLS05 OF max.—22.57 oz (640g) E47BLS33
RF min.—4.02 0z (114g) RF min.—8.11 0z (230g)
PT max.—0.016 in (0.4 mm) PT max.—0.197 in (5.0 mm)
0T max—0.217 in (5.5 mm) 0T max.—0.236 in (6.0 mm)
MD max.—0.002 in (0.05 mm) E47CLS05 @® MD max.—0.016 in (0.4 mm)
OP—1.504 in (38.2 mm)
Booted Plunger Booted Plunger
OF max—28.22 0z (800g) E47BLS06 Roller Plunger Roller Plunger
RF min.—8.46 oz (240g) OF max.—8.82-12.3 0z (250-350g) E47BLS07
PT max—0.079in (2.0mm) RF min.—4.02 oz (114g)
0T max.—0.197 in (5.0 mm) PT max.—0.02 in (0.5 mm)
l(\)/IPD maggﬂ.f()oﬁl én (0.1) mm) E47CLS06 @® OT max.—0.142 in (3.6 mm)
—1.803in (45.8 mm MD max.—0.002 in (0.05 mm)
OP—1.957 in (49.7 mm) E47BLST1©
Roller Lever Roller Lever
OF max.—20.1 oz (570g) E47BLS32 Booted Roller Plunger Booted Roller Plunger
RF min.—6.0 0z (170g)
PT max.—0.157 in (4.0 mm) OF max.—17.64 oz (500g) E47BLS08
0T max.—0.236 in (6.0 mm) RF min.—3.53 0z (100g)
MD max.—0.016 in (0.4 mm) PT max.—0.039 in (1.0 mm)
E47CLS32 @® 0T max.—0.138 in (3.5 mm)
MD max.—0.005 in (0.12 mm) E47BLS12®
0P—1.957 in (49.7 mm)
Notes
® OF = Operating Force; RF = Return Force; PT = Pre-Travel; OT = Over-Travel; MD = Movement Differential;
FP = Free Position; OP = Operating Position.
@ Contact Eaton's Sensor Applications Department at 1-800-426-9184 for approval status.
® 20 ampere version.
@ Cross roller unit.
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E47 Precision Switches

E47 Precision Switches—
Enclosed, continued

E47 Precision Switches—
Enclosed, continued

Specifications © Catalog Number Specifications © Catalog Number
One-Way Roller One-Way Roller Booted Wobble Booted Wobble

OF max.—20.1 0z (570g) E47BLS34 OF max.—2.11 o0z (60g) E47BLS14

RF min.—6.0 0z (170g) RF min.—0.88 oz (25g)

PT max.—0.157 in (4.0 mm) PT max.—0.520 in (13.2 mm)

0T max.—0.236 in (6.0 mm) 0T max.—0.315in (8.0 mm)

MD max.—0.016 in (0.4 mm) MD max.—0.039 in (1.0 mm)
Booted One-Way Booted One-Way Roller
Roller

OF max.—22.57 oz (640g) E47BLS35

Accessories

RF min.—8.11 0z (230g)

PT max.—0.197 in (5.0 mm)

0T max.—0.236 in (6.0 mm)

MD max.—0.016 in (0.4 mm)

Terminal Wire Covers for Basic Switches

Description Catalog Number

Description

Catalog Number

Terminal wire cover with E47PA1
45° conduit interface

Technical Data and Specifications

E47 Precision Switches

Description

Specification

90°

Terminal wire cover with
90° conduit interface

E47PA2

Operating speed

0.01m/second to 1m/second

Operating Frequency

Mechanical

120 operations/minute

Electrical

20 operations/minute

Mechanical life

3,000,000 operations minimum

Electrical life

500,000 operations minimum

Contact resistance

15M ohms maximum, initial

Insulation resistance

100M ohms minimum at 500 Vdc

Dielectric Strength
Between non-current carrying parts

1000 Vac, 50/60 Hz for 1 minute

Between current carrying parts and ground

2000 Vac, 50/60 Hz for 1 minute

Notes

® OF = Operating Force; RF = Return Force; PT = Pre-Travel; OT = Over-Travel;
MD = Movement Differential; FP = Free Position; OP = Operating Position.

@ Cross roller unit.

V8-T2-10
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E47 Precision Switches, continued

Description

E47 Precision Switches

Specification

Ambient Operating Temperature
Basic

—13°t0 176°F (-25° t0 80°C)

Enclosed

5°to 176°F (~15° to 80°C)

Environmental rating enclosed, booted

NEMA 1

Mounting centers

1.0in (25.4 mm), #8 screw size

Terminal screws

Bottom facing M4 x 0.7 (8-32)
Screws with cup washers will accept 22—12 AWG (2.5 sg. mm maximum)
Maximum torque: 10 in-Ibs.

Threaded bushing

15/32'in

Material of construction

Mineral filled phenolic

Enclosure rating

Aluminum die casting (ADC-3/A380); Seal boot: nitrile, butyl rubber (NBR)

Conduit fitting on enclosed type 1/2in NPT
Maximum Ampere Ratings ©@
Non-Inductive Load (A) Inductive Load (A)
Rated Resistive Load Lamp Load Inductive Load Motor Load Inrush Current (A)
Model Voltage NC and NO NC NO NC and NO NC NO NC NO
15A 125 Vac 15 3 15 15 5 25 30max.  15max.
250 Vac 15 25 1.25 15 3 15
500 Vac 3 15 0.75 25 15 0.75
8 Vidc 15 3 15 15 5 25
14 Vdc 15 3 15 10 5 25
30 Vde 6(2) 3 15 5 5 2.5
125 Vdc 0.4 0.4 0.4 0.05 0.05 0.05
250 Vde 0.2 0.2 0.2 0.03 0.03 0.03
20A 125 Vac 20 75 75 20 125 125 60 max. 30 max.
250 Vac 20 75 75 20 8.3 8.3
500 Vac 6 4 4 5 2 2
8Vdc 20 3 15 20 125 125
14 Vdc 20 3 15 15 12.5 12.5
30 Vde 6 3 15 5 5 5
125 Vdc 0.5 0.5 0.5 0.05 0.05 0.05
250 Vde 0.25 0.25 0.25 0.03 0.03 0.03
Terminal Configurations
Screw Type Solder Type
==
@ |com a5}H com
U l i NC
COM.
@ |no [ 5
: NO
Contact Configuration—
@ M ne e | A Form C Precision Snap Action
DA U NO

(Spade type not shown, available on some models)

Notes

@ Inductive load has a power factor of 0.04 minimum (AC) and a time constant of 7 m/second (DC).
@ Lamp load has an inrush current of six times steady-state current.

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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E47 Precision Switches

Dimensions
Approximate Dimensions in Inches [mm]

Basic Switches

Pin Plunger Standard Lever
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Approximate Dimensions in Inches [mm]

Extended Roller Lever

=

067 bz !
i e =
Roller Lever

1.05

R:]Z_ﬁ - s

037 x0.16
[a5x40]

Enclosed Switches

Plunger Actuator

| o 1.0 1
1.0 | [255]
(25.4] 3.39 0.95 1.0
(8] ;08 [24] [25.4]
[2.11

Booted Plunger

E47 Precision Switches

Integral Leaf

_am
R=Tia]

.12 LT /Ll
[ Pl -y

5.0

2]
037018
[9.5x5.0

Roller Lever

0.75 x 0.31
[19x8]

Booted Roller Lever
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E47 Precision Switches

Approximate Dimensions in Inches [mm]

Roller Plunger

pT 0.5x0.18
0.67 N S (T
i '[L?gl?‘ 12 M4.0 x 45
1 -M4.0 x
PRe % ;l 0P
!
09 I 1.0
(23] 4 58
° —~0m
[25.4] 339 0\9[52'11 [25.4]
)
Booted Roller Plunger
0.5x0.18
[13x5]
0.74x0.35
[19x9]

Accessories

Approximate Dimensions in mm

Terminal Wire Cover with 45° Conduit Interface

2-¢4.2

25.4
E
- Va

21

V8-T2-14

Booted One-Way Roller

0.74x0.35

Booted Wobble

0.25 [6.5] 1~
Dia. g
037_,

[9.5]

2-M4.0 x 45

11.00
[25.5]

1002541 1,00 (25.4]—I—F0.96 [24.5]

Terminal Wire Cover with 90° Conduit Interface

aE
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Compact Prewired Switches
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Product Description

The E47 Compact Prewired
Limit Switch by Eaton’s
electrical sector is designed
to be a versatile, slim device
for hard to fit applications
where sealing integrity is
required. The rugged die
cast aluminum alloy housing,
cable connection and switch
mechanism are encapsulated
for protection against extreme
temperature (=10° to 70°C
[14° to 158°F]), contaminants,
moisture, shock and
vibration. This factory wired
(3m) device has NEMA®
enclosure ratings of 4, 6

and 13, making it suitable
for applications such as
machine tool, food
processing and packaging.

For the most current information
on this product, visit our Web site:
www.eaton.com

Features

¢ Rugged aluminum alloy die
cast housing

¢ Sealed construction with
enclosure ratings of NEMA
4,6 and 13

e Prewired with 3m of
18 AWG, AWM 2517,
300V cable, or micro-
connector version also
available

e Stackable ridge for ganged
operation

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com

Standards and Certifications
e cULus (cable versions only)
e UL (cable versions only)

e NEMA 4, 6 and 13

e |EC IP67 IP6IK

e RoHS
v,
c Us COMPLIANT
Listed

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWw.COmoSso.com

call 1-800-426-9184.

V8-T2-15



Product Selection

Compact Prewired Switches

Compact Prewired Switches

Movement
Operating Force  Reset Force Over-Travel Differential Operating Standard Version Connector Version
Actuator Type (Maximum) (Minimum) (Maximum) Pre-Travel (Maximum) Position Catalog Number Catalog Number
Pin Plunger Pin Plunger
42.3 0z 15.9 0z 0.1181in 0.07in 0.008 in 0.62+0.04in E47BCC05 E47BCC05P4
(1.2kg) (450g) (3mm) (1.8 mm) (0.2 mm) (15.7 + 1 mm)
Sealed Plunger Sealed Plunger
63.50z 15.9 0z 0.1181n 0.07in 0.008in 0.99+0.04in E47BCC06 E47BCCO6P4
(1.8kg) (450g) (3mm) (1.8 mm) (0.2 mm) (24.9+1 mm)
Roller Plunger Roller Plunger
423 0z 15.9 0z 0.1181in 0.07in 0.008 in 1.12+0.04in E47BCCO7 E47BCCO07P4
(1.2 kg) (450g) (3 mm) (1.8 mm) (0.2 mm) (28.5+1 mm)
Sealed Roller Plunger  Sealed Roller Plunger
63.5 0z 159 0z 0.118in 0.07in 0.008in 1.35£0.041in E47BCCO8 E47BCCO8P4
(1.8kg) (450g) (3 mm) (1.8 mm) (0.2 mm) (34.3+1 mm)
Cross Roller Plunger  Cross Roller Plunger
4230z 1590z 0.118in 0.07in 0.008 in 1.120.041in E47BCC11 E47BCC11P4
(1.2 kg) (450g) (3 mm) (1.8 mm) (0.2 mm) (28.5+1 mm)
Sealed Cross Roller Sealed Cross Roller Plunger
Plunger 63.50z 15907 0.118n 0071n 0008 in 1.35+004in E47BCC12 E47BCC12P4
(1.8kg) (450g) (3 mm) (1.8 mm) (0.2 mm) (34.3+1 mm)
Bevel Plunger Bevel Plunger
4230z 1590z 0.1181n 0.071in 0.008 in 1.12+0.041in E47BCC13 E47BCC13P4
(1.2 kg) (450g) (3 mm) (1.8 mm) (0.2 mm) (28.5+1 mm)

V8-T2-16
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Compact Prewired Switches, continued

Compact Prewired Switches

Movement
Operating Force  Reset Force Over-Travel Differential Operating Standard Version Connector Version
Actuator Type (Maximum) (Minimum) (Maximum) Pre-Travel (Maximum) Position Catalog Number Catalog Number
Roller Lever Roller Lever
2050z 5.3 0z 40° 25° max. 3° — E47BCC15 E47BCC15P4
(580g) (150g)
Wobble Stick Wobble Stick
5.3 0z — — 15° max. — — E47BCC20 E47BCC20P4
(150g)
Rod Lever Rod Lever
2050z 5.3 0z 40° 25° max. 3° — — E47BCC21P4
(580g) (150g)
Adjustable Level Arm  Adjustable Level Arm
2050z 530z 40° 25° max. 3° — E47BCC22 E47BCC22P4
(580g) (150g)
Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com V8-T2-17
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Compact Prewired Switches

Technical Data and Specifications

Compact Prewired Switches

Description Specification

Contacts 1-SPDT (Form C)

Mechanical life 10,000,000 operations

Electrical life 200,000 operations, 30 operation/min. at rated load
Operating speed 30 operations per minute maximum

Operating temperature range —10°to 70°C (14° to 158°F)

Storage temperature range —10°to 70°C (14° to 158°F)

Humidity 95% maximum non-condensing

Vibration Malfunction durability, 10 to 55 Hz 1.5 mm double amplitude
Shock Malfunction durability, approximately 50G
Enclosure ratings NEMA 4, 6 and 13; IEC IP67

Maximum Ampere Ratings @
Non-Inductive Load (A) Inductive Load (A)

Rated Resistive Load Inductive Load Motor Load Inrush Current (A)
Voltage NC NO NC NO NC NO NC NO
125 Vac 5 5 3 3 25 1.3 20 max. 10 max.
250 Vac 5 5 2 2 15 0.8

8 Vdc 5 5 5 4 15 1.5

14 Vdc 5 5 4 4 15 15

30 Vde 4 4 3 3 15 15

125 Vde 0.4 0.4 0.4 0.4 0.05 0.05

250 Vdc 0.2 0.2 0.2 0.2 0.03 0.03

Wiring Diagram
Compact Prewired Switches Micro-Connector Switches

NC (Red) Contacts Rated
1.0A at 124 Vac
1.0A at 30 Vdc 2 1

J‘/— 2NC SR
O—— NO (Blue) @ COM 1 4NO ((@)

Common Ground L 3 4
Green 3L
(Black) ( ) = Face View of Male Connector

Note

@ Inductive load ratings are tested at a power factor 0.4 min. for AC power and a time constant of 7 ms max. for DC power. Inrush current for
motor load is six times the steady state current.

V8-T2-18 Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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Compact Prewired Switches

Dimensions
Approximate Dimensions in mm [in]
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340 [1.339) 1.4 [0.055] 1.5 [0.059]
40.0 [1.575]
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Compact Prewired Switches

Approximate Dimensions in mm [in]

E47BCC20
@1.2
- 16.0
. I [0.630]
Max
50.7
103.7 ] | >
12.5] 2 x @5.1 [0.201]
2 x 310.2 [0.402]
Depth: 6 [0.236]
fi i8] i
0.157
_ .
17\ R T 75100.205] § | Rubber
N4 4 8010315 P
49.0 g f T
[1.929] %0 f |
b [0.984] o
L | T o 079][0 ?os] ‘
' |
2.0 | |
06791 eJ 14 l:;J‘L 15
<34.0 [1.339] 0.055] —l~ ~Il~[0.059]
- 40.0 [1.575]
E47BCC21

2$.9 25.0

[1.020] [0.984]

23.0
[0.906]

—»|

18 AWG/4JLQa

UL, SJT (0)
@8.5 [0.335]

V8-T2-20

159.0
[6.257]
16.0
(@) [0.630]
|
[ ]
8.0 I
[0.315] [
! =
,j f
2.0
[0.079]
—2.0[0.079] 1.34\ l+—15
34.0[1.339] [0.051] [0.059]
40.0 [1.575]
18 AWG/4
UL, SJT (0)
8.5 [0.335]

E47BCC22

( ﬁl—rm@@(

@17.5
[0.69]

R 25.0-89.0

[0.984-3.600]

"
yll

23.0 2
[0.906] 0.079]
|
‘ < 2.010.079]
7 34.0 [1.339]
40.0 [1575]

/
18 AWG/4 /d

UL, SJT (0)
@ 8.5 [0.335]
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LS-Titan Miniature DIN Switches

8

LS-Titan Miniature DIN Switches

Features

Product Description
Eaton’s LS-Titan™ limit
switch line is a complete
offering of safety position
switches designed for
worldwide application.
Economical insulated
plastic or rugged metal
enclosures and modular,
plug-in operating heads
and bodies make LS-Titan a
flexible switching solution.

A highlight of the LS-Titan
switch line is the world's
first electronic position
switch (LSE models). These
switches feature freely
programmable operating
points that can be set
individually at any time.
Additional LSE models
provide analog outputs
proportional to the
actuator position.

LS-Titan switches are suitable
for use in safety applications
designed to protect persons

Or processes.

For the most current information

on this product, visit our Web site:

www.eaton.com

Modular, plug-in

system (head and

body components)
Positive opening NC
contacts for safety
applications

Wide variety of economical
plastic and rugged metal
versions available
Operating heads can

be rotated 90 degrees

to suit specific direction

of operation

Unique electronic safety
position switches (LSE
models) provide analog
(0-10 Vdc or 4-20 mA)
outputs proportional to the
actuator position and allow
for easy configuration of

a custom trip point

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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Can be ordered as
separate components
(head and body) or as
completely assembled
switches

Screw and Cage Clamp®
(standard on LSE models
and optionally available
on mechanical models)
connections provide larger
wiring areas for easier
installation

Approved for worldwide
application
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Standards and Certifications

Safety function by positive
opening contacts per
IEC/EN 60947-5-1 up to
Category 4 per EN 954-1

TUV-Rheinland Certified
for Functional-Safety
(LSE models)

CSA certified
UL listed

CE

CCC

DY ARCS

Listed

Note: Cage Clamp is a
registered trademark of
Wago Kontakttechnik,
32423 Minden, Germany.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWw.COmoSso.com

call 1-800-426-9184.
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LS-Titan Miniature DIN Switches

Product Identification

Notes

® Basic device

(see Pages V8-T2-23 to V8-T2-31)
According to EN 50047

With screw-on cover

Contacts: TNO-TNC, 2NO, 2NC

Cage Clamp, screw terminal

As snap-action or standard-action switch
As electronic snap-action switch
(individually adjustable)

As 4-20 mA analog signal encoder

As 0-10 Vdc analog signal encoder

@ Fixing adapter (see Page V8-T2-33)
Allows mounting of M22 pushbuttons
® Roller lever
(see Pages V8-T2-23 and V8-T2-26)
For one-sided operation with higher
operating speed
@ Angled roller lever
(see Pages V8-T2-23, V8-T2-26 and
V8-T2-30)
For actuation along the unit axis

® Rotary lever (see Pages V8-T2-23,
V8-T2-27 and V8-T2-30)
For actuation from the side, for
pendulum movements

® Roller plunger (see Pages V8-T2-23,

V8-T2-26 and V8-T2-30)
For actuation from the side with low
actuating force

@ Adjustable roller lever
(see Pages V8-T2-24, V8-T2-27,
V8-T2-28 and V8-T2-30)
For length adjustment as required

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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Actuating rod (see Pages V8-T2-25,
V8-T2-29 and V8-T2-31)

On conveyor belts for lightweight goods
Spring-rod (see Pages V8-T2-25,
V8-T2-29 and V8-T2-31)

For flexible actuation from all sides
Actuating rod (see Pages V8-T2-25,
V8-T2-29 and V8-T2-31)
Withdrawable mechanism from front
Pushbuttons from the M22 family; see
M22 catalog (CA04716001E) or
www.eaton.com/m22

Operating heads can be rotated
by 90 degrees.



Product Selection

LS-Titan Plastic Safety Switches

Plastic Safety Switches

LS-Titan Miniature DIN Switches

Plastic Safety
Switch Body Switch Body Catalog Number Ls-S02 LS-S20A Ls-S11§
Output Function 2NC with positive 2NO with slow 1NO and TNC with
opening contacts make/break positive opening contact
® Terminal Connection Screw terminal © Screw terminal ® Screw terminal ©
= Contact Sequence 1,21 |13 |23 |13 [,21
D__?_? T g ___7
12 22 14124 14 |22
Contact Travel Snap-action contact
Assembled Switch . = contact closed 0 3.0 6.1 0 2.1 6.1 0 3.0 6.1
11-12 NC 13-14 NO 21-22
[ ] = contact open 21-2 NC 23-24 NO 13-14 -
3.0 21 1-2
Zw=45mm ZW = 45 mm 13-14 ~
1.6
Zw =55mm
Operating Head Type @
Head Only Assembled Switch
Catalog Number Catalog Number
Top Push Roller LS-XP LS-S02-P LS-S20A-P LS-811S-P
Plunger
Long Roller Lever LS-XL LS-S02-L LS-S20A-L LS-S11S-L
Short Roller Lever LS-XLS LS-S02-LS LS-S20A-LS LS-S11S-LS
‘
Large Roller Lever LS-XLB LS-S02-LB LS-S20A-LB LS-S11S-LB
Angled Roller LS-XLA LS-S02-LA LS-S20A-LA LS-S11S-LA
Rotary Lever LS-XRL LS-S02-RL LS-S20A-RL LS-S11S-RL
x
Notes

@ Cage Clamp versions available. Contact Application Engineering.
@ For operating head dimensions, see Page V8-T2-40.
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LS-Titan Miniature DIN Switches

Plastic Safety Switches, continued

Plastic Safety
Switch Body Switch Body Catalog Number Ls-S02 LS-S20A Ls-s11s
Output Function 2NC with positive 2NO with slow INO and TNC with
opening contacts make/break positive opening contact
® Terminal Connection Screw terminal © Screw terminal ©® Screw terminal ©
> Contact Sequence 11,21 11323 |13 1,21
al T i
12 122 14124 14 122
Contact Travel Snap-action contact
Assembled Switch . = contact closed 0 3.0 6.1 0 2.1 6.1 0 3.0 6.1
11-12 NC 13-14 NO 21-22
D = contact open 21-22 NC 23-24 NO 13-14 -
30 2.1 21-22
Zw=45mm ZW = 45 mm 13-14 <
1.6
Zw =5.5mm
Operating Head Type @
Head Only Assembled Switch
Catalog Number Catalog Number
Adjustable LS-XRLA LS-S02-RLA LS-S20A-RLA LS-S11S-RLA
Roller Lever
(with 18 mm Roller)
)l \
| |
Adjustable LS-XRLA30 LS-S02-RLA30 LS-S20A-RLA30 LS-S11S-RLA30
Roller Lever
(with 30 mm Roller)
Adjustable LS-XRLA40 LS-S02-RLA40 LS-S20A-RLA40 LS-S11S-RLA40
Roller Lever
(with 40 mm Roller)
Adjustable Roller LS-XRLA40R LS-S02-RLA40R LS-S20A-RLA40R LS-S11S-RLA40R
Lever (with 40 mm
Rubber Roller)
Notes

V8-T2-24

@ Cage Clamp versions available. Contact Application Engineering.
@ For operating head dimensions, see Page V8-T2-40.
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Plastic Safety Switches, continued

LS-Titan Miniature DIN Switches

Plastic Safety
Switch Body Switch Body Catalog Number Ls-S02 LS-S20A Ls-S118
Output Function 2NC with positive 2NO with slow 1NO and TNC with
opening contacts make/break positive opening contact
® Terminal Connection Screw terminal ® Screw terminal ® Screw terminal ®
> Contact Sequence 11,21 11323 |13 [,21
. T am
12 22 14 |24 14 (22
Contact Travel Snap-action contact
Assembled Switch . = contact closed 0 3.0 6.1 0 2.1 6.1 0 3.0 6.1
11-12 NC 13-14 NO 21-22
D = contact open 21-22 NC 23-24 NO 13-14 -
30 2.1 21-22
Zw=45mm ZW = 45mm 13-14 <
1.6
Zw=5.5mm
Operating Head Type @
Head Only Assembled Switch
Catalog Number Catalog Number
Plastic Rod Lever LS-XRR LS-S02-RR LS-S20A-RR LS-S11S-RR
e |
Metal Rod LS-XRRM LS-S02-RRM LS-S20A-RRM LS-S11S-RRM
Spring Rod (Wobble) ® LS-XS LS-S02-S LS-S20A-S LS-S11S-S
Actuating Rod LS-XOR LS-S02-0R LS-S20A-0R LS-S11S-0R
Notes

® Cage Clamp versions available. Contact Application Engineering.

@ For operating head dimensions, see Page V8-T2-40.
® Not to be used as a safety position switch. Use only in conjunction with snap-action contact.
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LS-Titan Miniature DIN Switches

LS-Titan Plastic Electronic Safety Position Switches

Plastic Electronic
Safety Position

Switch Body (s::::;:)thNo:nylber
Output Function
, Terminal Connections
. R Safety Functions

and Approvals

Plastic Electronic Safety Position Switches

LSE-11 LSE-02
1NO and 1 NC 2NC
Cage Clamp @ Cage Clamp ®

These models may be used in safety-oriented circuits. Visual status
LED indication is comparable to positive opening contacts. Certified
by TUV as a “Functional-Safety” device. Suitable for protection of
people or processes.

Bauart geprift

L

LSE-Al LSE-AU
Analog 4-20 mA Analog 0-10V
Cage Clamp @ Cage Clamp ®

Additional diagnostic output that registers a 0V signal in the event
of a fault. Self-test function continuously tests both outputs for
overloads, short circuits to 0V and short circuits to +Us. Certified by
TUV to EN 954-1, Category 3 or 4. Suitable for protection of people
or processes.

AN

Bauart gepriift

TOV TV
Assembled Switch Rheinland | 750 approve Rheinland | 1yp. approved
Contact Sequence +Ue +Ue Analog 4-20 mA Analog 0-10V
Fé@im\ electron.
Q1 Q2 Q1 Q2
ov oV
Contact Travel 005 5.5 6.1 005 5.5 6.1 ZOM [mA]
[l - contact closed ai H a H
[ ] = contact open Q2 Q2
default=3.0 default=3.0 4 SJ%]
0 100
Operating Head Type @
Head Only Assembled Switch
Catalog Number Catalog Number
Top Push Roller LS-XP LSE-11-P LSE-02-P LSE-AI-P LSE-AU-P
Plunger
Long Roller Lever LS-XL LSE-11-L LSE-02-L LSE-AI-L LSE-AU-L
Short Roller Lever LS-XLS LSE-11-LS LSE-02-LS LSE-AI-LS LSE-AU-LS
‘
Large Roller Lever LS-XLB LSE-11-LB LSE-02-LB LSE-AI-LB LSE-AU-LB
Angled Roller LS-XLA LSE-11-LA LSE-02-LA LSE-AI-LA LSE-AU-LA
Notes

® A compatible Cage Clamp tool is available as an accessory on Page V8-T2-33.
@ For operating head dimensions, see Page V8-T2-40.
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Plastic Electronic
Safety Position
Switch Body

LS-Titan Miniature DIN Switches

Plastic Electronic Safety Position Switches, continued

Switch Body
Catalog Number

Output Function
Terminal Connections

Safety Functions
and Approvals

LSE-11 LSE-02
1NO and TNC 2NC
Cage Clamp @ Cage Clamp @

These models may be used in safety-oriented circuits. Visual status
LED indication is comparable to positive opening contacts. Certified
by TUV as a “Functional-Safety” device. Suitable for protection of
people or processes.

Bavart geprift

AN

LSE-Al LSE-AU
Analog 4-20 mA Analog 0-10V
Cage Clamp @ Cage Clamp @

Additional diagnostic output that registers a OV signal in the event
of a fault. Self-test function continuously tests both outputs for
overloads, short circuits to 0V and short circuits to +Us. Certified by
TUV to EN 954-1, Category 3 or 4. Suitable for protection of people
Or processes.

AN

Bauart geprit

TOV TOV
Assembled Switch Rheinland | 1y, spproves Rheinland | 1, spprove
Contact Sequence +Ue +Ug Analog 4-20 mA Analog 0-10V
FEEH&?\\ electron.
Q1 Q2 Q1 Q2
oV ov
Contact Travel 005 5.5 6.1 005 5.5 6.1 ZDAI [mA]
. = contact closed a1 H Qi H
D = contact open Q2 H Q2 H
default=3.0 default=3.0 4 $1%I
0 100
Operating Head Type @
Head Only Assembled Switch
Catalog Number Catalog Number
Rotary Lever LS-XRL LSE-11-RL LSE-02-RL LSE-AI-RL LSE-AU-RL
«
Adjustable LS-XRLA LSE-11-RLA LSE-02-RLA LSE-AI-RLA LSE-AU-RLA
Roller Lever
(with 18 mm Roller)
Adjustable LS-XRLA30 LSE-11-RLA30 LSE-02-RLA30 LSE-AI-RLA30 LSE-AU-RLA30
Roller Lever
(With 30 mm Roller)
Notes

@ A compatible Cage Clamp tool is available as an accessory on Page V8-T2-33.
@ For operating head dimensions, see Page V8-T2-40.
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Plastic Electronic
Safety Position
Switch Body

LS-Titan Miniature DIN Switches

Plastic Electronic Safety Position Switches, continued

Switch Body
Catalog Number

Output Function

Terminal Connections

Safety Functions
and Approvals

LSE-11 LSE-02
1NO and TNC 2NC
Cage Clamp @ Cage Clamp ®

These models may be used in safety-oriented circuits. Visual status
LED indication is comparable to positive opening contacts. Certified
by TUV as a “Functional-Safety” device. Suitable for protection of
people or processes.

Bauart geprift

JAN

LSE-Al LSE-AU
Analog 4-20 mA Analog 0-10V
Cage Clamp ® Cage Clamp ®

Additional diagnostic output that registers a 0V signal in the event
of a fault. Self-test function continuously tests both outputs for
overloads, short circuits to 0V and short circuits to +Us. Certified by
TUV to EN 954-1, Category 3 or 4. Suitable for protection of people
or processes.

JAN

Bauart geprift

TOV TOV
Assembled Switch Rheinland | 5 approves Rheinland | 1, spproveo
Contact Sequence +Ue +Ue Analog 4-20 mA Analog 0-10V
Ee’\’e’dﬁfﬂ\ EeiéoE?&nf%
Q1 Q2 Q1 Q2
ov ov
Contact Travel 005 55 6.1 005 5.5 6.1 zoM [mA]
. = contact closed a1 a1
D = contact open Q2 EH Q2 bj
default=3.0 default=3.0 4 $ %]
0 100
Operating Head Type @
Head Only Assembled Switch
Catalog Number Catalog Number
Adjustable LS-XRLA40 LSE-11-RLA40 LSE-02-RLA40 LSE-AI-RLA40 LSE-AU-RLA40
Roller Lever
(With 40 mm Roller)
Adjustable LS-XRLA40R LSE-11-RLA40R LSE-02-RLA40R LSE-AI-RLA40R LSE-AU-RLA40R
Roller Lever
(With 40 mm Roller)
Plastic Rod Lever LS-XRR LSE-11-RR LSE-02-RR LSE-AI-RR LSE-AU-RR
2
1
|
Notes
@ A compatible Cage Clamp tool is available as an accessory on Page V8-T2-33.
@ For operating head dimensions, see Page V8-T2-40.
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Plastic Electronic

Safety Position
Switch Body

LS-Titan Miniature DIN Switches

Plastic Electronic Safety Position Switches, continued

Switch Body
Catalog Number

Output Function
Terminal Connections

Safety Functions
and Approvals

LSE-11 LSE-02
1NO and TNC 2NC
Cage Clamp @ Cage Clamp @

These models may be used in safety-oriented circuits. Visual status
LED indication is comparable to positive opening contacts. Certified
by TUV as a “Functional-Safety” device. Suitable for protection of
people or processes.

LSE-Al LSE-AU
Analog 4-20 mA Analog 0-10V
Cage Clamp @ Cage Clamp @

Additional diagnostic output that registers a 0V signal in the event

of a fault. Self-test function continuously tests both outputs for
overloads, short circuits to 0V and short circuits to +Us. Certified

by TOV to EN 954-1, Category 3 or 4. Suitable for protection of people
Or processes.

Assembled Switch é_ é.
TUV TUV
Rheinland Type approved Rheinland Type approved
Contact Sequence +Ue +Ue Analog 4-20 mA Analog 0-10V
efectron. electron,
Q1 Q2 Q1 Q2
ov ov
Contact Travel 005 5.56.1 005 5.56.1 Al[mA]
a1 a1 T 0
. = contact closed H
D = contact open a2 a2
default=3.0 default=3.0 4 S [%]
0 100

Operating Head Type @

Head Only Assembled Switch

Catalog Number Catalog Number
Metal Rod LS-XRRM LSE-11-RRM LSE-02-RRM LSE-Al-RRM LSE-AU-RRM
Spring Rod (Wobble) ® LS-XS LSE-11-S LSE-02-S LSE-AI-S LSE-AU-S
Actuating Rod LS-XOR LSE-11-OR LSE-02-OR LSE-AI-OR LSE-AU-OR

Notes

® A compatible Cage Clamp tool is available as an accessory on Page V8-T2-33.
@ For operating head dimensions, see Page V8-T2-40.
® Not to be used as a safety position switch. Use only in conjunction with snap-action contact.
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LS-Titan Miniature DIN Switches

LS-Titan Metal Safety Switches

Metal Safety Switches

Metal Safety
Switch Body Switch Body Catalog Number LSM-02 LSM-20A LSM-11S
Output Function 2NC with positive 2NO with slow 1NO and TNC with
opening contacts make/break positive opening contact
Terminal Connection Cage Clamp Cage Clamp Cage Clamp
Contact Sequence n21 11323 113,21
~H T g
12122 14124 14122
Contact Travel Snap-action contact
. = contact closed 0 3.0 6.1 0 2.1 6.1 0 3.0 6.1
1-12 NC 13-14 NO 21-22
Assembled Switch [ ] = contact open 21-22 NC 2324 NO 13-14 -
3.0 2.1 21-22 P
Zw=45mm ZW=45mm 13-14
16
Zw =55mm
Operating Head Type ©®
Head Only Assembled Switch
Catalog Number Catalog Number
Top Push Roller LSM-XP LSM-02-P LSM-20A-P LSM-11S-P
Plunger
Long Roller Lever LSM-XL LSM-02-L LSM-20A-L LSM-11S-L
Angled Roller LSM-XLA LSM-02-LA LSM-20A-LA LSM-11S-LA
Rotary Lever LSM-XRL LSM-02-RL LSM-20A-RL LSM-11S-RL
) ‘
Adjustable Roller Lever LSM-XRLA LSM-02-RLA LSM-20A-RLA LSM-11S-RLA
Note

V8-T2-30

@ For operating head dimensions, see Page V8-T2-40.
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Metal Safety Switches, continued

LS-Titan Miniature DIN Switches

Metal Safety
Switch Body Switch Body Catalog Number LSM-02 LSM-20A LSM-11S
Output Function 2NC with positive 2NO with slow 1NO and TNC with
: opening contacts make/break positive opening contact
® Terminal Connection Cage Clamp Cage Clamp Cage Clamp
Contact Sequence 1,21 11323 113,21
. T o
12 122 14124 14122
Contact Travel Snap-action contact
[l - contact closed 0 3.0 6.1 0 2.1 6.1 0 3.0 6.1
1-12 NC 13-14 NO 21-22
Assembled Switch [ ] = contact open 21-22 NC 23-24 NO 13-14 -
30 21 21-22 -
Zw=45mm ZW =4.5mm 13-14
1.6
Zw=55mm
Operating Head Type ©®
Head Only Assembled Switch
Catalog Number Catalog Number
Plastic Rod Lever LSM-XRR LSM-02-RR LSM-20A-RR LSM-11S-RR
Metal Rod Lever LSM-XRRM LSM-02-RRM LSM-20A-RRM LSM-11S-RRM
Spring Rod (Wobble)  LSM-XS LSM-02-S LSM-20A-S LSM-118-S
Note

@ For operating head dimensions, see Page V8-T2-40.
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LS-Titan Miniature DIN Switches

Understanding LS-Titan Electronic Safety Position Switches

All four LS-Titan LSE switch
bodies are safety-rated
products. The LSE-11 and
LSE-02 switch bodies both
have a freely programmable
operating point and can be
individually adjusted to suit
the application, and can be
changed as often as required.
These devices feature an
LED on the body, providing
simple indication during
programming and operation.

Operating Point Adjustment

LSE-11

The LSE-AIl (4-20 mA) and
LSE-AU (0-10V) analog
position switches take
position data and convert to
an analog current or voltage
value that can then be
continuously fed into an
automation system. These
two switches also feature

a diagnostic output for
additional data processing.

Example of LS-Titan LSE Models in a Safety-Oriented Circuit

This ensures that a safe
operating state can be
monitored and evaluated at
any time. A self-test function
is also present on these
models. Outputs Q1 and Q2
are continuously tested for
overloads, short circuits to OV
and short circuits to +Us.

+24V
LSE-11 LSE-11 LSE-11 LS
+Ue +Ue +Ue -
S1 S2 S3
o ——- 0 ——- o ——- 34__7
Q1 Q1 Q1
L ol Lot Lot
Q2 Q2 Q2
ooV ooV ooV
Rﬂ A2 U g —
ov
Notes

LSE-11 and LSE-02—individual operating point adjustment.

LSE-11 and LSE-02 can be used in safety circuits.

S1is connected to 24 Vdc
S2, S3 each switch with a delay of 0.7s

R1, R2, for example, series element M22-XLED60 (2820 ohms/0.5W)

V8-T2-32
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Like the electromechanical
position switches, LS-Titan
electronic position switches
meet Category 3 or 4 of
the EN 954-1 standard for
machine safety when
configured as a redundant
system. All devices are
thus suitable for safety
applications that are used
for the protection of persons
Or Processes.



LS-Titan Miniature DIN Switches

Accessories
LS-Titan Safety Switches
For Use With Description Notes Catalog Number
V1-2-M20 Any M20 screw terminal in 1/2 in. For use with The screw connection must be earthed. V1-2-M20-NA
American pipe thread, metal. Not total insulation.
_M20
Any M20 screw terminal in 1/2 in. For use with — V1-2-M20
American pipe thread, molded material.
1/2in
EMS20 Any M20 diaphragm bolt. With internal push-through — EMS20
- membrane. Will fit cable with an external diameter
of up to 13 mm. Rated IP65 with cable inserted.
LS-XTW Any Cage Clamp tool. — LS-XTW
LS-Titan plastic bodies (LS-_) Plug connector, 12 mm, 4-pin male connector 1T I T M12A
M12x1 (M12x1). Rated IP65. Molded material. ?‘ X \ X ?‘ S
Color coded to IEC/EN 60947-5-2. PR PR P
F--r-,-r7.-| fo o)3
[P
\ 1 1 (9}
PRI PR Pt 2
11-..-20-..1..-02-..
M12A5 LS-Titan metal bodies (LSM-_) Plug connector, 12 mm, 5-pin male connector NI 4 M12A5
(M12x1). Rated IP65. Molded material. ?‘ X \ X ?‘ S
Color coded to IEC/EN 60947-5-2. 20 2 2 +
SO ilo o o)3
| | O
@ i@ g 2
11-..-20-..,..02-..
M22-LS Any Allows mounting of M22 pushbuttons. — M22-LS

(See the M22 catalog, CA04716001E, for
a full selection of pushbuttons.)
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LS-Titan Miniature DIN Switches

Technical Data and Specifications

LS-Titan Miniature DIN Switches—IP66, IP67 Complete Units

Units LS, LSM LSE-11/LSE-02 LSE-AI® LSE-AU®
General
Standards IEC/EN 60947 IEC/EN 60947 IEC/EN 60947 IEC/EN 60947
EN 61000-4 EN 61000-4 EN 61000-4
Climatic proofing Damp heat, constant, to IEC Damp heat, constant, to IEC Damp heat, constant, to IEC Damp heat, constant, to IEC
60068-2-78; damp heat, 60068-2-78; damp heat, 60068-2-78; damp heat, 60068-2-78; damp heat,
cyclical, to IEC 60068-2-30 cyclical, to IEC 60068-2-30 cyclical, to IEC 60068-2-30 cyclical, to IEC 60068-2-30

Ambient temperature °F(°C) —13°10 158°F (-25°1t0 70°C)  —13°1t0 158°F (-25°t070°C)  —13°t0 158°F (-25°t0 70°C)  —13° to 158°F (-25° to 70°C)
Mounting position As required As required As required As required
Protection type P66, IP67 IP66, IP67 IP66, IP67 1P66, IP67
Terminal capacity of screw
terminal and Cage Clamp

Solid mm? 1x(0.5-2.5) 1x(0.5-2.5) 1x(0.5-2.5) 1x(0.5-2.5)

Flexible with ferrules to DIN 46228 mm? 1x(0.5-1.5) 1x(0.5-1.5) 1x(0.5-1.5) 1x(0.5-1.5)
Power Supply
Rated voltage Ue Vde N/A 12-30 24 (-15%/+20%) 24 (-15%/+20%)
Burden current

12V le mA N/A 15 N/A N/A

24V le mA N/A 18 28-45 24

30V | mA N/A 19 N/A N/A
Contacts/Switching Capacity
Rated impulse withstand voltage Uiy, Vac 4000 N/A N/A N/A
Rated insulation voltage Ui v 400 N/A N/A N/A
Overvoltage category/ /3 11/3 N/A N/A
pollution degree
Rated Operational Current
AC-15

24V le 6 N/A N/A N/A

230V/240V le 6 N/A N/A N/A

400v/415V le 4 N/A N/A N/A
DC-13

24V le 3 0.2 N/A N/A

1oV le 0.8 N/A N/A N/A

220v le 0.3 N/A N/A N/A
Note

® The following applies for LSE-11 and LSE-02: ensure that the power supply operates correctly when setting the operating point.

V8-T2-34
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LS-Titan Miniature DIN Switches

LS-Titan Miniature DIN Switches—IP66, IP67 Complete Units. continued

Units LS, LSM LSE-11/LSE-02 LSE-AI® LSE-AU ®

Burden Current
Analog output Q1

Output voltage (max. 10 mA) Vde N/A N/A 0-10

Output current mA N/A N/A 4-20

Fault scenario V N/A N/A 0 0
Resolution Steps N/A N/A 100 100
Step tolerance Steps N/A N/A 1 1
Shunt resistor, resistive load ohms N/A N/A <400 >1000
Digital diagnostics output Q2
(switching to + pole PNP)

Response threshold v N/A N/A Approx. Ug Approx. Ug

mA N/A N/A <200 <200

Control circuit reliability

At 24 Vdc/5 mA He Fault probability ~ <1077, N/A N/A N/A

<1faultin 107 operations
At5Vdc/1 mA Hr Fault probability <1078, N/A N/A N/A
<1 failure at 5 x 108 operations

Supply frequency Hz Max. 400 N/A N/A N/A
Short-circuit rating to
IEC/EN 60947-5-1

Maximum fuse AgG/gL 6 N/A N/A N/A
Repetition accuracy mm +0.02 +0.02 +0.02 +0.02

Note

® The following applies for LSE-11 and LSE-02: ensure that the power supply operates correctly when setting the operating point.

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com

WWW.COmoso.com

V8-T2-35



LS-Titan Miniature DIN Switches—IP66, IP67 Complete Units

LS-Titan Miniature DIN Switches

Units LS, LSM LSE-11/LSE-02 LSE-AI/LSE-AU LSE-AI/LSE-AU
Mechanical Variables
Lifespan
Standard-action contact Operations X108 8 N/A N/A N/A
Snap-action contact Operations X108 8 3 (electronic) N/A N/A
Contact temperature of roller head °C <100 <100 <100 <100
Mechanical shock resistance
(half-sinusoidal shock, 20 ms)
Standard-action contact g 25 N/A N/A N/A
Snap-action contact 9 N/A N/A N/A N/A
Basic unit g N/A 30 30 30
Operating frequency Operations/h <6000 <3000 <3000 <3000
Switching point N/A 0.5-5.5 mm freely adjustable ~ N/A N/A
Hysteresis mm N/A 0.4 0.4 0.4
Contact sequence (contact closed mm N/A 0.04 0.06 0.06
open Zw = positive opening clearance)
Actuation
Mechanical
Actuating force at beginning/
end of stroke
Basic units N 1.0/8.0 35/8.0 35/8.0 35/8.0
LS(M)-XP N 1.0/8.0 1.0/8.0 1.0/8.0 1.0/8.0
LS(M)-XL N 1.0/8.0 1.0/8.0 1.0/8.0 1.0/8.0
LS(M)-XLA N 1.0/8.0 1.0/8.0 1.0/8.0 1.0/8.0
Actuating torque of rotary drives Nm 0.2 0.2 0.2 0.2
Maximum operating speed
with DIN cam
Basic units for angle of actuation ~ « =0°/30° m/s 1/0.5 1/0.5 1/0.5 1/0.5
LS(M)-XRL for angle of actuation o« =0° m/s 15 15 15 15
LS(M)-XRLA for angle of actuation «=30°,L=125mm m/s 15 15 15 15
LS(M)-XRR for angle of actuation L =130 mm m/s 15 15 15 15
LS(M)-XL for angle of actuation a=30°/45° m/s 1 1 1 1
LS(M)-XLA for angle of actuation o =30°/45° m/s 1 1 1 1
LS(M)-XP for angle of actuation a=0°/30° m/s il il il il
Electromagnetic Compatibility (EMC)
Electrostatic discharge (IEC/EN 61000-4-2, Level 3 ESD)
Air discharge kv 8 8 8
Contact discharge kv 4 4 4
Electromagnetic fields V/m 10 10 10
(IEC/EN 61000-403, RFI)
Burst pulses (IEC/EN 61000-4-4, Level 3)
Supply cables kv 2 2 2
Signal lines kv 2 2 2
High-energy pulses (surge) kv 05 05 05
(IEC/EN 61000-4-5)
Immunity to line-conducted \ 10 10 10

interference to (IEC/EN 610000-4-6)

V8-T2-36
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Contact Travel Diagrams

LS-Titan Miniature DIN Switches

LSE
Contact Travel LSE-11 LSE-02
Il - contact closed a1 a2
Description [ ] = contactopen 0 — = \ml__ \024__
Basic Units
005 5.5 6.1 0 05 55 6.1
= =
T
“ default=3.0 0 i
default=3.0
Operating Heads
Roller plunger
LS-XP 005 5.5 6.1 0 05 55 6.1
LSM-XP (ol EH a I i
T
" default=3.0 0 :
default=3.0
Roller lever
LS-XL 0 05 9.0 96 0 05 90 96
tg[\f('LXL a1 i a1 I i
LS-XLB 2 I Q2 !
default=4.4 default=4.4
Angled roller lever
LS-XLA 0 05 10 108 0 05 10 108
LSM-XLA a1 i a1 i
2 ! 2 I i
default=5.0 default=5.0
Rotary lever
LS-XRL 0° 5° 60° 65° 0° 5° 60° 65°
LSM-XRL a K a1 i
2 i @ I i
default=30° default=30°
Adjustable roller lever
LS-XRLA 0° 5° 60° 65° 0° 5° 60° 65°
o o = =
LS-XRLA40 oV} I Q2 !
LS-XRLA4OR default=30° default=30°
Actuating rod
LS-XRR 0° 5° 60° 65° 0° 5° 60° 65°
- — —
LSM-XRRM 2 ! 2 !
default=30° default=30°
Spring rod
LS-XS 0°3° 23° 26° 0°3° 23° 26°
LSM-XS a1 i a1 i
2 ! 02 I i
default=13° default=13°
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LS-Titan Miniature DIN Switches

LS and LSM
Contact Travel LS-02, LS-S02, LSM-02 LS-118, LS-S11S, LSM-11S LS-20A, LS-S20A, LSM-20A
= contact closed
. NC NC NO NC NO NO
Description [ ] = contact open 2 ~+n 2 ~fa 14 13 2 o 14 13 2 2
Basic Units
0 3.0 6.1 0 3.0 6.1 0 21 6.1
11-12 NC 21-22 13-14 NO
—>
21-22 Ne 14 23-24 NO
Zw=45mm 30 22 <« 21 ZW =45 mm
13-14
16 Zw =4.5mm
Operating Heads
Roller plunger
LS-XP, LSM-XP 0 3.0 6.1 0 30 6.1 0 21 6.1
11-12 NC 21-22 13-14 NO
—>
21-2 Ne 14 23-24 NO
Zw=45mm 30 2-2 <« 21 ZW =45 mm
13-14
16 Zw =4.5mm
Roller lever
LS-XL, LSM-XL 0 4.4 96 0 44 96 0 33 9.6
11-12 NC 21-22 13-14 NO
—>
21-2 Ne 1 23-24 NO
21-22
Zw=69mm 44 <« 33
13-14
23 Zw =8.7 mm
Roller lever, short
LS-XLS 0 33 6.9 0 33 6.9 0 22 6.9
11-12 NC 21-22 13-14 NO
—>
21-22 NC 13-14 23-24 NO
21-22 22
Zw=50mm 33 <«
13-14
17 Zw=6.2mm
Roller lever, large
LS-XLB 0 6.3 134 0 6.3 134 0 43 13.4
11-12 NC 21-22 13-14 NO
—>
21-22 NC 13-14 23-24 NO
Zw = 9.6 mm 63 a-22 3 43
13-14
32 Zw=120mm
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LS-Titan Miniature DIN Switches

LS and LSM, continued

Contact Travel LS-02, LS-S02, LSM-02 LS-11S, LS-S11S, LSM-11S LS-20A, LS-S20A, LSM-20A
= contact closed
[ | NC NC NO NC NO NO
Description D = contact open 12 f n 22 £ 21 14 13 22 21 14 13 24 23
Operating Heads
Angled roller lever
LS-XLA, LSM-XLA 0 5.0 10.8 0 5.0 10.8 0 36 10.6
11-12 NC 21-22 13-14 NO
—>
21-22 Ne 1314 23-24 NO
21-22
Zw=7.6mm 50 <— 36
13-14
24 Zw =9.7mm
Rotary lever
LS-XRL, LSM-XRL 0 30° 65° 0 30° 65° 0 22° 65°
Adjustable roller | 1-12 NG 2122 13-14 NO
justable roller lever e N
LS-XRLA, LSM-XRLA 21-22 NC 8 23-24 NO
LS-XRLA30, LS-XRLA40 o 30° 21-22 .
LS-XRLA4OR Zw=47 131 <«
Actuating rod 15° 2w = 60°
LS-XRR, LSM-XRR
LS-XRRM, LSM-XRRM
Spring rod
LS-XS, LSM-XS 0 13° 26° 0 130 26° 0 9° 26°
11-12 NC 21-22 13-14 NO
Y NG 1314  aau NO
13° 21-22 9°
%
13-14
70
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LS-Titan Miniature DIN Switches

Dimensions
Approximate Dimensions in Inches (mm)

Position Switches

LS-_, LSM-_, LSE-_

1.22
(31.0) -»|

LS- ,LSM-_, LSE-_ LS(M)-_/S
0.50
l >0.79 (20.0) > (+00.23 (12.7)
g i i
ey | |
L A . .
0.83 | \
(210) 26°’|Tl—\260 ‘
>0.59 (15.0) M
|

LS(M)-_/P | ‘

Notes
® Tightening torque of cover screws: 0.8 Nm 0.2 Nm.
@ Qnly with LS (insulated version).
® Fixing screws 2 x M4 >30
Ma=1.5Nm
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LS-Titan Miniature DIN Switches

Approximate Dimensions in Inches (mm)

Rotary Lever Roller Lever, Short
LS(M)-_/RL LS(M)-_/LS

Roller Lever Adjustable Roller Lever
LS(M)-_/L LS(M)-_/RLA
>0.79
(20.0)
30° 30°

Adjustable
0.75 (19.0)
to 3.00 (76.0)

>1.75
(44.5)
Roller Lever, Large |
LS(M)-_/LB ©®
Angled Roller Lever
LS(M)-_/XLA

Notes

@ Tightening torque of cover screws: 0.8 Nm +0.2 Nm.
@ Setting range of 54.5 to 97.
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LS-Titan Miniature DIN Switches

Approximate Dimensions in Inches (mm)

Actuating Rod
LS(M)-_/RR

80.24
* *(6.0)

Notes
@ LS_/RR<150
LS_/RRM <210
@ Approach direction, vertical.
® Guide is done by customer, not included.
@ Maximum push-through.

LS(M)-_/OR
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E49 Mini Metal Switches

E49 Mini Metal Switches

E49 Mini Metal Switches

Product Description

E49 Mini Metal Limit
Switches from Eaton’s
electrical sector are designed
small and tough, with
machinery OEMs in mind.
The small size, metal body
and mechanical life make this
product perfect for switching
applications in packaging,
material handling, elevators
and lifts, electronic assembly
equipment, injection molding
machinery, and auto-vending
machines. The E49 Mini
Metal is the ideal switch for
those who need a cost-
effective, compact solution,
but don’t want to sacrifice
durability in the process.

For the most current information
on this product, visit our Web site:
www.eaton.com

Features Standards and Certifications
Long life—rated for e UL Recognized
10 million operations e CE
Pre-wired units with e ROHS

C€

Contents
Description

Product Selection
Technical Data and
Dimensions

A

Drawings
Online

custom cable lengths
available for high volume
customers

“Fingerproof” terminals
protect against accidental
shock

Double-spring mechanism
for contact reliability
Grounding terminal
included

Captive screws on
enclosure cover make
wiring hassle-free

SPDT double break

ROHS

COMPLIANT

For Customer Servic

Page

E49 Mini Metal Switches

V8-T2-44
V8-T2-46
V8-T2-47

Specifications

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

e in the U.S. call 1-877-ETN CARE (386-2273),
in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada
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E49 Mini Metal Switches

Product Selection

E49 Mini Metal Switches

Assembled Unit
(Switch Body and Head)
1NO-1NC Contacts

Travel to Travel to Force to Minimum
Operating Head Type ~ Operate Contacts Reset Contacts Total Travel Operate Contacts Return Force Catalog Number
Side Rotary Lever Side Rotary Lever
20° 12° 70° 7509 100g E49G31AP3
Adjustable Side Adjustable Side Rotary Lever
Rotary Lever
20° 12° 70° 7509 100g E49G31UP3
Top Pushbutton
0.06in 0.04in 0.22in 900g 150g E49G31BP3
(1.5 mm) (1 mm) (5.5 mm)
Top Push Roller
0.06 in 0.04in 0.22in 900g 150g E49G31CP3
(1.5 mm) (1 mm) (5.5 mm)
Top Push Roller Top Push Roller (90° Roller)
(90° Roller) - - -
0.06 in 0.04in 0.22in 900g 150g E49G31C1P3
(1.5 mm) (1 mm) (5.5 mm)
Adjustable Rod Lever  Adjustable Rod Lever
20° 12° 70° 7509 100g E49G31DP3
V8-T2-44 Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com

WWW.COmoso.com



E49 Mini Metal Switches, continued

E49 Mini Metal Switches

Assembled Unit
(Switch Body and Head)
1NO-1NC Contacts

Travel to Travel to Force to

Operating Head Type  Operate Contacts  Reset Contacts  Total Travel Operate Contacts  Catalog Number

Wobhble Stick Wobble Stick (Nylon Coil)

(Nylon Coil) -
1.181in — — 150g E49G31NP3
(30 mm)

Wobble Stick Wobble Stick (Metal Coil)

(Metal Coil) -
1.181in — — 150g E49G31VP3
(30 mm)

Wobble Stick Wobble Stick (Metal Rod)

(Metal Rod) -
1.181in — — 150g E49G31MP3
(30 mm)

Wobble Stick Wobble Stick (Whisker)

(Whisker) -
1.18in — — 150g E49G31XM3
(30 mm)
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E49 Mini Metal Switches

Technical Data and Specifications

E49 Mini Metal Switches

Description

Specification

Operating speed

0.19in (5 mm) to 19.7 in/s (50 cm/s)

Operating frequency

120 operations/min

Contact resistance

25M ohms (initial)

Insulation resistance

100M ohms min (at 500 Vdc)

Dielectric strength

1000 Vac, 50/60 Hz for one minute between non-continuous terminals

1500 Vac, 50/60 Hz for one minute between current-carrying and
non-current-carrying parts and between each terminal and ground

Vibration

10 to 55 Hz, 1.5 mm double amplitude

Shock

Approx. 300 m/s (approx. 30Gs)

Ambient operating temperature

23° to 149°F (-5° to 65°C)

Humidity 95% RH max.

Service life Mechanical: 10,000,000 operations min.
Electrical: 500,000 operations min.

Weight Approx. 130 to 190g

Degree of protection

IEC: IP65

Material of construction

Shaft: stainless SUS303

Arm: stainless SUS304

Head and body: zinc alloy
Terminal cover: PC/ABS plastic
Rubber grommet: NBR rubber

Maximum Ampere Ratings

Non-Inductive Load (A) Inductive Load (A) ®

Rated Resistive Load Lamp Load @ Inductive Load Motor Load
Voltage NC NO NC NO NC NO NC NO
125 Vac 5 5 15 0.7 3 3 2 1
250 Vac 5 5 1 0.5 3 3 1.5 0.8
8Vdc 5 5 3 3 5 4 3 3
14 Vdc 5 5 3 3 4 4 3 3
30 Vde 5 5 3 3 4 4 3 3
125 Vdc 0.4 0.4 — — — — — —
250 Vdc 0.2 0.2 — — — — — —

Terminal Configuration

NO (4—O O—NO(3)

NC(1) —@® @— NC(2)

Notes

® Inductive load has a power factor of 0.4 min. (AC) and a time constant of 7 msec. max. (DC).
@ Lamp load has an inrush current of ten times the steady-state current, while motor load has

an inrush current of six times the steady-state current.

V8-T2-46
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Dimensions
Approximate Dimensions in Inches (mm)

E49 Mini Metal Switches

E49G31AP3 E49G31CP3
0.70 x 0.28 1.62 (41) 0.59 (15)
(18 x7) Dia. 1,43 (28) [« 050 x0.15 > <039
PT 20° N “gig 4 (10)
Max. \. 1.18 (30) >< 0.8 | ' — 1.5
M3 x 6 I ' - _ot3 M3 ' (38)
X 7 0.16 (4.1) —
0.16 (4.1) —g 49 (12) M~ _ (18) Dia. .
Dia. OLe|—x | T T
T (&6) Ton
2.2 2.52 56
(56) (64) M3 x 23
M3 x 23 \ M5 C .
*08) (=08 = (14)
-0.8 L — 0.55 (14
%&2 0.55 (14) \_ 0.30 l: i
Jloss|l o.3o-—>| 1 2T @ | <>to6(15
(21) (7) | l~>10.6(15) (12.513), ?ﬁ%? <
1.1 0.98
4-(28)* —>| (5) |-
E49G31BP3 E49G31DP3
0.39 1.77 (45) =
- > |= (10) 0.22 (6) > |= T !(_?3461) >
X 0.10 (3)
0.16 (4.1) — Dia” || 11ei465 08|
Dia. M4 (30~118) 1 (20) v
M3 x 6 ~ g \ Me“\©]{ 0.73
22 0.16 (4.1) 0.49 (12) A _ts)
M3 x 23 Dia. oo 8] _T T
M5
0.55 (14)
{:_A_ M3M x 23~
5 l
<—>1-0.6 (15) (P=0.8) L]
(()2955)3 < | l: 0.55 (14)
Jlos3 |l 0.30 L
(1211) (7) <—>1-0.6 (15)
) 0.98
~(28)™ (25) =
E49G31C1P3 E49G31MP3
0.50 x 0.15 0.59 (15 l<0.40
(13 x 4) < 0.39 0.11 (3):l<— (10)
Dia. J—f (10) K} Dia.
T 1.5 .65
M3 x 6 (38 42)
O'1|§iz§‘.1'” a—Y 3.94 0.23 (6) >
T (100) 1a.
D 2.2 2.52
(56 (64) M3 x 6
M3 x 23
l 0.16 (4.1) _
M5 Dia. —
(P=0.8) - T
L 0.55 (14) -
2.2 .
0.83 L 7
21T 0.6 (15) M3 x 23 je) 64)
11
M5
(28) s =
l: 0.55 (14)
L 0.30 i
(7) | l~>t0.61(15)
0.98
(25) =
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E49 Mini Metal Switches

Approximate Dimensions in Inches (mm)

E49G31NP3
1.65
(42)
¥
3.94
(100)
M3 x 6
0.16 (4.1)
Dia. o JOLe|—,

o]

_,

E49G31UP3

s B
(Po.r%

2.2
(56)

0.70 x 0.28 1.18~2.75
(18x7) (30~70)
Dia.

M4
M3 x 6 6?/ ¥
0.16 (4.1) 0.49 (12)
Dia. _T
L= | 29
(56)
M3 x 23
M5 l
(P=0.8)
0.83 L_
(21)
1.1
(28)
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0.11 (3) >
Dia.

0.23 (6)
Dia.

0.30
7)

(2)

M6“\gt

0.08 »>j=

< 0.40
(10)

2.52
(64)

In!

0.55 (14)

<l A
<>10.6 (15)

0.98 |

(25)

<1.89 (48) >
1.69 (43)>]
F 130 (33) |~
J:‘mo (28)<
[[ b
b

L1

(20)

0.30 E 1
(7) L—>

0.98
(25)

E49G31VP3

E49G31XM3
2.05
(52)
i 3.94
(100)
M3 x 6
0.16 (4.1)
Dia. 10 JOL¢]
5
M3 x 23 \ l
M5
(P=0.8) —
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E49 Compact Metal Switches

E49 Compact Metal Switches

Product Description

E49 Compact Metal Switches
by Eaton’s electrical sector
are designed with high
mechanical strength for
robust environments. The
rugged aluminum die cast
construction provides
reliable, oil-tight, waterproof
and dustproof sealing for a
variety of applications. Snap
action TNO-1NC contacts
provide flexibility in design.

For the most current information
on this product, visit our Web site:
www.eaton.com

Features

Rigid die cast switch
housing

High mechanical strength

Oil-tight, waterproof and
dustproof construction

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com

E49 Compact Metal Switches

Contents
Description

E49 Compact Metal Switches
Product Selection .. ......
Technical Data and Specifications . .........
Dimensions . ...........

) Drawings
Efz‘\ Online

Standards and Certifications
e cULus

e NEMA A600 (AC-15)

e NEMA R300 (DC-13)

e |P67
e RoHS
¢
RoHS
Cus COMPLIANT
Listed

Page

V8-T2-50
V8-T2-52
V8-T2-53

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWw.COmoSso.com

call 1-800-426-9184.
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E49 Compact Metal Switches

Product Selection

E49 Compact Metal Switches

Assembled Unit
(Switch Body and Head)
1NO-1NC Contacts

Travel to Travel to Force to Operate Minimum
Operating Head Type ~ Operate Contacts Reset Contacts Total Travel Contacts (Maximum)  Return Force Catalog Number
Roller Lever Roller Lever
20° 12° 50° 2.99Ibs 0.50 Ib E43M11AP1
Top Push
0.067 in 0.04in — 6.02 Ibs 2.01 Ibs E43M11BP1
(1.7 mm) (1.0 mm)
Top Push Roller Top Push Roller
0.067 in 0.04in 0.25in 6.02 Ibs 2.01 Ibs E49M11CP1
(1.7 mm) (1.0 mm) (6.5 mm) (as pictured)
E4IM11CP2
90° Cross Roller
Rod Lever Rod Lever
20° 12° 50° 0.311b 0.06 Ib E49M11DP1
V8-T2-50 Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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E49 Compact Metal Switches

E49 Compact Metal Switches, continued
Assembled Unit

(Switch Body and Head)
i Travel to Travel to Force to Operate Minimum 1NO-1NC Contacts
Operating Head Type  Qperate Contacts Reset Contacts Total Travel Contacts (Maximum)  Return Force Catalog Number
Il-\diuStable Roller Adjustable Roller Lever
ever

20° 12° 50° 2.99 Ibs 0.50 Ib E49M11UP1

Wobble

1.101n N/A N/A 0.331b N/A E49M11VP1

(28 mm)
Cat Whisker Cat Whisker

1.101in N/A N/A 0.064 Ib N/A E49M11XM1

(28 mm)

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com V8-T2-51
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Technical Data and Specifications

E49 Compact Metal Switches

Description

E49 Compact Metal Switches

Specification

Operating speed

1 mm to 2m/sec

Operating frequency

Mechanically: 120 operations/min.; Electronically: 30 operations/min.

Contact resistance

15M ohms max. (initial)

Insulation resistance

100M ohms min. (at 500 Vdc)

Dielectric strength

1000 Vac, 50/60 Hz for 1 minute between non-continuous terminals;
2200 Vac, 50/60 Hz for 1 minute between each terminal and non-current carrying
metal part and between each terminal and ground

Vibration

Malfunction durability: approx. 1000 m/sec2 (approx. 100 Gs);
Malfunction durability: approx. 300/sec? (30 Gs)

Ambient operating temperature

14° t0 176°F (~10° to 80°C)

Humidity

95% RH max.

Service life

Mechanically: 15,000,000 operations/minute;
Electronically: 500,000 operations/minute

Maximum Ampere Ratings—Isolated Contacts, No Polarity Restriction
NEMA A600 (AC-15) 50 or 60 Hz

NEMA R300 (DC-13)

Rated Current Voltamperes Rated

Voltage Continuous Make Break Make Break Voltage Current
24 \ac 10A 60A 6.0A 7200 VA 720 VA 24 Vdc 1.5A
120 Vac 10A 60A 6.0A 7200 VA 720 VA 120 Vdc 0.22A
250 Vac 10A 30A 3.0A 7200 VA 720 VA 250 Vdc 0.11A
480 Vac 10A 15A 1.5A 7200 VA 720 VA

600 Vac 10A 12A 1.2A 7200 VA 720 VA

V8-T2-52 Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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Dimensions
Approximate Dimensions in Inches (mm)
Switch Body with E49M11BP1
0.35 (9.0)
SPia, 0.50 (12.7)> <
¥
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ONQ f _T
4-M6
2.31 Thread 2.71
(58.7) (68.7)
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L oy |
F | <~Hose (15.1) <] 0.85 (21.6)
?520% >{|<0.19 (4.9) ~1.15 (29.2)
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| 158 | 1.63
(40.0) (41.5)
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(25.4)

E49 Compact Metal Switches

E49M11UP1

0.

0.98 (25.0)
to
3.51*(89.0)

6!

(17.5)

9 2.64 (67.0) >
Dia. 2.36 (60.0)>
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(25.4)
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E49M11VP1
0.26 (6.5) <0.52
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E50 Heavy-Duty Plug-In Switches

Contents
Description Page

E50 Heavy-Duty Plug-In Switches

EB0 Heavy-Duty Plug-In Switches
Product Selection

E50 Heavy-Duty Plug-In Switches

Product Description

E50 Modular Plug-In Limit
Switch Components from
Eaton’s electrical sector are
the industry standard with
versatility of design and

high reliability for low
maintenance, installation and
inventory costs. Standard
Viton gaskets, seals and
boots and a zinc die cast
enclosure provide exceptional
chemical resistance to the
common coolants, cleansing
agents, and hydraulic fluids
found in machine tool,
automotive, waste water
treatment and other heavy-
duty industrial applications.
Mounting dimensions
accommodate both U.S. and
DIN standards for easy
retrofit installations. Super
bright 24-120 Vac/dc LED
indicating light versions
simplify setup and
troubleshooting operations.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T2-54

Features

e Modular, plug-in
components (head, body
and receptacle) provide
application flexibility,
reduced inventory and less
downtime

e Manufactured to take the
physical and
environmental abuse
(including cutting fluids
and chemicals) of harsh
industrial environments

e Chemical resistant Viton
gaskets, seals and boots
are standard, and so are
captive, posi-drive screws

e The switches have
terminal identification on
the nameplate for a visual
wiring checkout without
guesswork. Heads and
switch bodies can be
replaced without rewiring

Assembled Switches—Standard . ... .. ... V8-T2-55

Assembled Switches—Special Purpose . . . V8-T2-58

OperatingHeads .. ................... V8-T2-59

Switch Bodies . ......... ... ... ....... V8-T2-60

Receptacles ........................ V8-T2-61

Compatible Connector Cables .......... V8-T2-62
ACCESSOMNES . . oo V8-T2-62
Technical Data and Specifications .......... V8-T2-64
Circuit Diagrams . .. ... oo V8-T2-65
Wiring Diagrams .. ........ ... .. ... ... V8-T2-65
Dimensions . ........ ... ... ... ... V8-T2-66
o9l Drawings

Online

e EB0 devices can be

ordered in separate
components or as
complete assembled
switches

e 600V rating, ridge-topped

contacts and wiping action
assure continuity even to
logic level circuits

e Keyed, four direction head

positioning

e Standard 5° pre-travel and

90° total travel

e 24-120 Vac/dc LED and

120 Vac neon indicating
lights available

e Rotary heads are field

convertible CW, CCW, or
both, without special tools
e Epoxy filled, pin connector
or pigtail pin connector
receptacles available

Standards and Certifications
e UL Listed
e CSA Certified
IEC.9475.1
e TUV—E9271605E02
e CE (where shown)
ce

® €

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada
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Product Selection

Assembled Switches—Standard

Assembled Switch

E50 Heavy-Duty Plug-In Switches

E50 Heavy-Duty Plug-In Switches, Assembled —Standard

Single-Pole (5 Terminal Receptacle)

Two-Pole (9 Terminal Receptacle)

LED Neon LED Neon LED Neon
Indicating Light:  None (24-120 Vac/dc) (120 Vac) None (24-120 Vac/dc) (120 Vac) (24-120 Vac/dc) (120 Vac)
E50SA E50SAL E50SAN E50SB E50SBL E50SBN E50SCL
Switch Body: 1NO-1INC 1NO-1INC 1NO-1INC 2N0-2NC  2NO-2NC 2N0-2NC 1NO-2NC —
Receptacle: © E50RA E50RA E50RA E50RB E50RB E50RB E50RB E50RB
Assembled Switch (Head + Receptacle + Body) Assembled Switch (Head + Receptacle + Body)
Operating Head Type @ Description Catalog Number Catalog Number
Side Rotary Side Rotary (requires an operating lever, see Page V8-T2-80)
Standard spring E50AR1 E50ALR1 E50ANR1 E50BR1 E50BLR1 E50BNR1 — —
return—E50DR1 ® c €
Low force spring E50AL1 ES0ALL1 ES0ANL1 E50BL1 E50BLL1 E50BNL1 — —
return—E50DL1 ® c E
Maintained two- ~ ES0AM1 E50ALM1 E50ANM1 E50BM1 E50BLM1 E50BNM1 — —
position—ES0DM1 c €
Side Pushbutton
Spring Return Spring return— E50AS1 E50ALS1 E50ANS1 E50BS1 E50BLS1 E50BNS1 E50CLS1 —
E50DS1 c €
Adjustable Spring Adjustable spring ~ E50AS2 E50ALS2 E50ANS2 E50BS2 E50BLS2 E50BNS2 E50BLS2 E50CNS2
Return return—E50DS2 C€
Circuit Diagrams, see Page V8-T2-65.
Notes
® Connection options (add the code suffix from the table below to the end of the catalog number):
Mating Cordset
Option Catalog Number Code Suffix
Mini-connector @ (with epoxy filled receptacle) Single-pole (5-pin mini-connector) CSMS5D5CY1602 P5®
Two-pole (9-pin mini-connector) CSMS9IDICY1602 P9®
Micro-connector @ (with epoxy filled receptacle) Single-pole (5-pin micro-connector) CSDS5A5CY2202 A5©®
Cable connection (with epoxy filled receptacle) 8 ft cable length — S
12 ft cable length —_ $12
20 ft cable length — S20
Manifold mount (rear wiring entrance) — M
20 mm conduit entrance — 20
®@ For operating head specifications, see Page V8-T2-59.
® CW (clockwise) and CCW (counterclockwise) operation, easily convertible to CW only or CCW only operation.
@ For a full selection of cable connectors, see Tab 10, section 10.1.
® Refer to Page V8-T2-65 for wiring diagrams.
Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com V8-T2-55
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E50 Heavy-Duty Plug-In Switches

Assembled Switch  E90 Heavy-Duty Plug-In Switches, Assembled —Standard, continued

o
Single-Pole (5 Terminal Receptacle) Two-Pole (9 Terminal Receptacle)
LED Neon LED Neon LED Neon
Indicating Light:  None (24-120 Vac/dc) (120 Vac) None (24-120 Vac/dc) (120 Vac) (24-120 Vac/dc) (120 Vac)
E50SA E50SAL E50SAN E50SB E50SBL E50SBN E50SCL
Switch Body: 1NO-1NC 1NO-1NC 1NO-1INC 2NO-2NC  2NO-2NC 2N0-2NC 1NO-2NC —
Receptacle: © E50RA E50RA E50RA E50RB E50RB E50RB E50RB E50RB
Assembled Switch (Head + Receptacle + Body) Assembled Switch (Head + Receptacle + Body)
Operating Head Type @ Description Catalog Number Catalog Number
Side Push Roller Side Push Roller
Spring return— E50AS3 E50ALS3 E50ANS3 E50BS3 E50BLS3 E50BNS3 E50BLS3 —
E50DS3 ® c E
Side Pushbutton Side Pushbutton
Maintained— E50AH1 E50ALH1 E50ANH1 E50BH1 E50BLH1 E50BNH1 E50BLH1 —
E50DH1 c E
Top Pushbutton
Spring Return Spring return— E50AT1 E50ALT1 E50ANT1 E50BT1 E50BLT1 E50BNT1 E50CLT1 E50BNT1
E50DT1 c E
Adijustable Spring Adjustable spring  E50AT2 E50ALT2 E50ANT2 E50BT2 E50BLT2 E50BNT2 — —
Return return—E50DT2 c €

Circuit Diagrams, see Page V8-T2-65.

Notes
® Connection options (add the code suffix from the table below to the end of the catalog number):
Mating Cordset
Option Catalog Number Code Suffix
Mini-connector @ (with epoxy filled receptacle) Single-pole (5-pin mini-connector) CSMS5D5CY1602 P5®
Two-pole (9-pin mini-connector) CSMS9DICY1602 P9®
Micro-connector @ (with epoxy filled receptacle) Single-pole (5-pin micro-connector) CSDS5A5CY2202 A5®
Cable connection (with epoxy filled receptacle) 8 ft cable length — S
12 ft cable length — $12
20 ft cable length — S20
Manifold mount (rear wiring entrance) — M
20 mm conduit entrance — 20

For operating head specifications, see Page V8-T2-59.

Roller can be converted in the field between horizontal and vertical.
For a full selection of cable connectors, see Tab 10, section 10.1.
Refer to Page V8-T2-65 for wiring diagrams.

@666
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Assembled Switch

E50 Heavy-Duty Plug-In Switches

E50 Heavy-Duty Plug-In Switches, Assembled —Standard, continued

Single-Pole (5 Terminal Receptacle)

Two-Pole (9 Terminal Receptacle)

LED Neon LED Neon LED Neon
Indicating Light:  None (24-120 Vac/dc) (120 Vac) None (24-120 Vac/dc) (120 Vac) (24-120 Vac/dc) (120 Vac)
E50SA E50SAL E50SAN E50SB E50SBL E50SBN E50SCL
Switch Body: 1NO-1INC 1NO-1INC 1NO-1INC 2N0-2NC  2NO-2NC 2N0-2NC 1NO-2NC —
Receptacle: © E50RA E50RA E50RA E50RB E50RB E50RB E50RB E50RB
Assembled Switch (Head + Receptacle + Body) Assembled Switch (Head + Receptacle + Body)
Operating Head Type @ Description Catalog Number Catalog Number
Top Push Roller Top Push Roller
Spring return E50AT3 E50ALT3 E50ANT3 E50BT3 E50BLT3 E50BNT3 — —
E50DT3 ® c E
Wobble Head, Wobble Head, Spring Return
Spring Return (requires a wobble operator, see Page V8-T2-80)
Standard duty—  E50AW1 E50ALW1 E50ANW1 E50BW1 E50BLW1 E50BNW1 EB50BLW1 —
E50DW1 c E
Heavy-duty high E50AW2 E50ALW2 E50ANW2 E50BW2  ES0BLW2 E50BNW2 E50CLW2 E50BNW2
strength steel— c E
E50DW2

Circuit Diagrams, see Page V8-T2-65.

Notes

@ Connection options (add the code suffix from the table below to the end of the catalog number):

Mating Cordset
Option Catalog Number Code Suffix
Mini-connector @ (with epoxy filled receptacle) Single-pole (5-pin mini-connector) CSMS5D5CY1602 P5®
Two-pole (9-pin mini-connector) CSMS9DICY1602 P9®
Micro-connector @ (with epoxy filled receptacle) Single-pole (5-pin micro-connector) CSDS5A5CY2202 A5®
Cable connection (with epoxy filled receptacle) 8 ft cable length — S
12 ft cable length — $12
20 ft cable length — $20
Manifold mount (rear wiring entrance) — M
20 mm Conduit Entrance — 20
@ For operating head specifications, see Page V8-T2-59.
® Roller can be converted in the field between horizontal and vertical.
@ For a full selection of cable connectors, see Tah 10, section 10.1.
® Refer to Page V8-T2-65 for wiring diagrams.
Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com V8-T2-57
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E50 Heavy-Duty Plug-In Switches

Assembled Switches—Special Purpose

E50 Heavy-Duty Plug-In Switches, Assembled —Special Purpose

Switch Body Only
Catalog Number

Assembled Switch
Catalog Number

Operating Data—
Nominal Switches

Receptacle Only
Catalog Number

Operating Head Only
Catalog Number

Neutral Position

Neutral Position (requires an operating lever, see Page V8-T2-80)

5° Travel E50NN1 © E50SN E50RB E50DN1©
5° Travel; stainless steel shaft E50NN1SPL @ — — —

15° Travel E50NN2 E50SN E50RB E50DN2 ©
Travel to operate contacts: 5°0r 15°® 5°0r 15°® 5°0r 15°® 5°0r 15°®
Travel to reset contacts: 2° 2° 2° 2°

Total travel: 90° 90° 90° 90°

Force to operate contacts: 1.8 in-lbs 1.8 in-lbs 1.8 in-lbs 1.8 in-lbs
Minimum return force: 2.5in-0z 2.5in-0z 2.5in-0z 2.5in-0z

Operating temperature: 14° to 200°F (-10° to 94°C) 14° to 200°F (-10° to 94°C)

14° to 200°F (~10° to 94°C)

14° to 200°F (~10° to 94°C)

Two-Step CW, CCW, or both, Convertible (requires an operating lever, see Page V8-T2-80)

— E50TD1 E50ST E50RB E50DD1

Travel to operate contacts: 1st step 10°; 1st step 10°; 1st step 10°; 1st step 10°;
2nd step 20° 2nd step 20° 2nd step 20° 2nd step 20°

Travel to reset contacts: 4° each 4° each 4° each 4° each

Total travel: 90° 90° 90° 90°

Force to operate contacts: 3in-lbs 3in-lbs 3in-lbs 3in-lbs

Minimum return force: 45in-0z 45in-0z 45in-0z 45in-0z

Operating temperature: CW or CCW: CW or CCW: CW or CCW: CW or CCW:
14° t0 250°F (-10°t0 121°C)  14° to 250°F (-10°t0 121°C)  14° to 250°F (-10°t0 121°C)  14° to 250°F (-10° to 121°C)
CW and CCW: CW and CCW: CW and CCW: CW and CCW:

14° to 200°F (~10° to 94°C) 14° to 200°F (~10° to 94°C)

14° to 200°F (~10° to 94°C)

14° to 200°F (~10° to 94°C)

V8-T2-58

Gravity Return (requires E50KL220, E50KL226 or equivalent operating lever, see Page V8-T2-80)

Without indicating light E50GG1 E50SG E50RA E50DG1

With LED indicating light E50GLG1 E50SGL E50RA E50DG1
(24-120 Vac/dc)

With neon indicating light E50GNG1 E50SGN E50RA E50DG1
(120 Vac)

Travel to operate contacts: 10° to 170° 10° to 170° 10°to 170° 10°to 170°

Travel to reset contacts: 8° 8° 8° 8°

Total travel: 360° 360° 360° 360°

Force to operate contacts: 3.0in-0z 3.0in-0z 3.0in-0z 3.0in-0z

Minimum return force: Gravity Gravity Gravity Gravity

Operating temperature: 14° t0 200°F (—10° to 94°C) 14° to 200°F (—10° to 94°C)

14° to 200°F (~10° to 94°C)

14° to 200°F (~10° to 94°C)

Circuit Diagrams, see Page V8-T2-65.

Notes

@ Add 9 suffix to the model number for low temperature —40° to 174°F (40 to 79°C) versions.
@ Low temperature rating —40° to 174°F (=40° to 79°C)

® Depending upon model selected.
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E50 Heavy-Duty Plug-In Switches

Operating Heads
E50 Heavy-Duty Plug-In Switches, Operating Heads
. Operating Temperature ©®
Travel to Travel to Force to Minimum
Operate Reset Total Operate Return With Catalog
Description Contacts Contacts Travel Contacts Force Without Cable Pre-Wired Cable  Number
Side Rotary Side Rotary (requires an operating lever, see Page V8-T2-80)
Standard spring return @ 5° 2° 90° 3in-lbs 45in-0z 10° to 200°F 10° to 200°F E50DR1
(-12°1094°C)® (-12°1t0 94°C)®
Low temperature 5° 2° 90° 3in-lbs 45in-0z —40°t0 175°F  -31°t0 175°F E50DR19
spring return @ (—40°t079°C)  (-34°to 79°C)
Low force spring return @ 15° 6° 90° 1.5in-lbs 25in-0z 10° to 200°F 10° to 200°F E50DL1
(-12°t094°C)® (-12°1t0 94°C)®
Maintained two-position 50° 50° 90° 3in-Ibs — 14° to 200°F 14° to 200°F E50DM1
(-10°t0 94°C)  (=10°to 94°C)
Side Pushbutton
Spring Return Spring return 0.065in 0.030in 0.250 in 4 1bs 80z 14° to 200°F 14° to 200°F E50DS1
(-10°t0 94°C)  (=10°to 94°C)
Adjustable Spring Adjustable spring retum 0.065 in 0.030in 0.250in 41bs 8oz 14° to 200°F 14° to 200°F E50DS2
Return (-10°t0 94°C)  (=10° to 94°C)
Side Push Roller Side Push Roller
Spring return @ 0.065in 0.030in 0.250 in 4 1bs 80z 14° to 200°F 14° to 200°F E50DS3 ®©
f-‘ (-10°t0 94°C)  (-10°to 94°C)
™
0.065 in 0.030in 0.250in 41bs 80z 14° to 200°F 14° to 200°F E50DS4 ®
(-10°t0 94°C)  (-10°to 94°C)
Side Pushbutton Side Pushbutton
Maintained 0.200 in 0.1301in 0.3201in 5lbs 5lbs 14° to 200°F 14° to 200°F E50DH1
(-10°t0 94°C)  (-10°to 94°C)
Top Pushbutton
Spring Return Spring return 0.040in 0.020 in 0.280in 4 lbs 8oz 14° to 250°F 14° to 221°F E50DT1
(-10°t0121°C)  (~10°to 105°C)
Adjustable Spring Adjustable spring return 0.040in 0.020in 0.280 in 4 lbs 80z 14° to 250°F 14° to 221°F E50DT2
Return (-10°t0121°C)  (~10°to 105°C)
Notes
@ Temperature ranges below 32°F (0°C) are based on absence of freezing moisture or water.
@ CW (clockwise) and CCW (counterclockwise) operation, easily convertible to CW only or CCW only operation.
® For CW and CCW operation. For CW only or CCW only operation, high temperature limit increases to 250°F (121°C) without cable,
and 221°F (105°C) with pre-wired cable.
@ Roller can be converted in the field between horizontal and vertical.
® Roller shaft is 0.38 in (9.5 mm) longer on E50DS4, see Dimensions on Page V8-T2-66.
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E50 Heavy-Duty Plug-In Switches

E50 Heavy-Duty Plug-In Switches, Operating Heads, continued

Operating Temperature ©®

Travel to Travel to Force to Minimum
Operate Reset Total Operate Return With Catalog
Description Contacts Contacts Travel Contacts Force Without Cable Pre-wired Cable ~ Number
Top Push Roller Top Push Roller
Spring return 0.040in 0.020in 0.280in 4 1bs 8 0z 14° to 250°F 14° t0 221°F E50DT3
(-10°t0 121°C)  (-10°to 105°C)
\sNo!lbleRHead, Wobble Head, Spring Return (requires a wobble operator, see Page V8-T2-80)
ring Return
pring Standard duty 10° 6° 15° 2 in-lbs 2.4 in-0z 14° to 250°F 14° to 221°F E50DW1
(-10°t0 121°C)  (-10°to 105°C)
Heavy-duty high strength steel ~ 10° 6° 15° 2 in-lbs 2.4 in-0z 14° to 250°F 14° to 221°F E50DW2
(-10°t0 121°C)  (-10°to 105°C)
Switch Bodies
E50 Heavy-Duty Plug-In Switches, Switch Bodies
b b 5
Two-Pole 2N0-2NC Two-Pole 2NC-1NO
Single-Pole INO-1NC Parallel Wired Indicator Light Series Wired Indicator Light
Switch Body Construction © Catalog Number Catalog Number Catalog Number
Without indicating light E50SA E50SB —
With LED indicating light 24—-120 Vac/dc E50SAL E50SBL E50SCL
With neon indicating light 120 Vac E50SAN E50SBN —
Circuit Diagrams, see Page V8-T2-65.
Note
@ Indicating lights are supplied from the factory wired as shown in Circuit Diagrams on Page V8-T2-65.
However, they can be easily re-connected to terminals 1 and 2 if necessary (SPDT).
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E50 Heavy-Duty Plug-In Switches

Receptacles
E50 Heavy-Duty Plug-In Switches, Receptacles
Conduit Cable
Description Poles Entrance Length Catalog Number
Surface Mount Surface Mount
Conduit entrance, front or rear mounting Single-pole (5 terminal) 1/2 NPT — E50RA
20 mm — E50RA20
Two-pole (9 terminal) 1/2 NPT — E50RB
3/4 NPT — E50RB34
20 mm — E50RB20
Manifold Mount
Rear wiring entrance instead of conduit hole, Single-pole (5 terminal) — — ES0RAM
gasket on back for oil tightness
Two-pole (9 terminal) — — ES0RBM
Mini-Connector
Epoxy filled receptacle with pre-wired mini-connector. Single-pole (5 terminal) 5-pin mini-connector — E50RAP5
(The -W version is a wiring scheme typically used
in automotive applications.) _ ES0RAP5-W
Two-pole (9 terminal) 9-pin mini-connector — E50RBP9 &
Micro-Connector
Epoxy filled receptacle with M12 DC micro-connector Single-pole (5 terminal) — — E50RAA5 ©

Pre-Wired Cable

Epoxy filled receptacle with pre-wired 16 gauge, Single-pole (5 terminal) 1/2 NPT 8 ft E50RAS
yellow jacketed, type SOOW-A cable. Cable enters

through hole threaded for conduit. 12t ESORAS12
20 ft E50RAS20
20 mm 8 ft E50RA20S
12t E50RA20812
20 ft E50RA20520
Two-pole (9 terminal) 1/2 NPT 8 ft E50RBS
12t E50RBS12
20 ft E50RBS20
20 mm 8 ft E50RB20S
12t E50RB20S12
20 ft E50RB20S20
Wiring Diagrams, see Page V8-T2-65.
Notes
@@ See listing of compatible connector cables on Page V8-T2-62.
® Model ES0RAAS is not UL listed or CSA certified.
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E50 Heavy-Duty Plug-In Switches

Compatible Connector Cables

Standard Cables ©

Current Voltage Number Pin Configuration/Wire Colors
Rating at 600V Style of Pins Gauge Length (Face View Female Shown) Catalog Number
Mini-style Mini-Style, Straight Female
Straight Female -
8A — 5-pin 16 AWG 6 ft (2m) 1-White CSMS5D5CY1602
2-Red
(%D % 3-Green
® 4-Orange
@ 5-Black
TA — 9-pin 16 AWG 12 ft (4m) 1-Orange CSMS39DICY1602
2-Blue
3-Red/Black
@®®@ 4-Green/Black
5-White
®/ 6-Red
7-Green
8-White/Black
9-Black
Micro-Style Micro-Style
4N — 5-pin, 22 AWG 6.0 ft (2m) 1-Brown CSDS5A5CY2202
5-wire M@\ 2-White
2 ®_ ) 3-Blue
® @/ 4-Black

5-Green/Yellow

Accessories

E50 Heavy-Duty Plug-In Switch Accessories

Description

Catalog Number

E50KH7 Adapter Plate

Allows E50 to replace Square D Type AW Surface Mounting Non Plug-In Standard Box ~ E50KH7

Limit Switch

Dimensions, see Page V8-T2-67.

Note

® For a full selection of connector cables, see Tab 10, section 10.1.
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E50 Heavy-Duty Plug-In Switches

E50 Heavy-Duty Plug-In Switch Accessories, continued

Description Catalog Number

Adapter Plate, continued

Allows E50 to replace National Acme, Type D-1200M, Style 2 Mounting. Denison E50KH4 ©
LoxSwitch, Model L-100W, Style 2 Mounting. Square D 9007 Type T, Style B Mounting.
(Adapter plate is 1/8 in thick, with 1/4 in mounting holes.) Namco® long mount.

Allows E50 to replace National Acme, Type D-1200M, Style 1 Mounting. Denison E50KH5 ©
LoxSwitch, Model L-100W, Style 1 Mounting. Square D 9007 Type T, Style C Mounting.
(Adapter plate is 1/8 in thick, with 1/4 in mounting holes.)

E50KH2 Allows E50 to replace Eaton’s 10316 Type LT Non Plug-In Two-Pole Limit Switch E50KH2

E50KH10 Allows E50 to replace Allen-Bradley 802M Sealed Limit Switch E50KH10
[¢)
©
(o]
Adjustable Mounting Plate
E50KH3 This is a mounting plate only 5/16 in thick and includes the proper mounting bolts and ~ E50KH3 ©®
nuts. The slots in the plate allow a maximum horizontal adjustment of 1 in and vertical
® adjustment of 1-1/4 in
©
Q
Conduit Sealing Nut
E50KH6 1/2 in oiltight E50KH6

Dimensions, see Page V8-T2-67.

Note
® Limit switch not included.
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E50 Heavy-Duty Plug-In Switches

Technical Data and Specifications

E50 Heavy-Duty Plug-In Switches

Description Specification
Environmental ratings NEMA1, 3, 3S, 4, 4X, 6, 6P, 13, IP67
Material of construction Zinc die cast
Switch gasket material Viton
Universal U.S./DIN mounting dimensions 1.16in (30 mm) x 2.34 in (60 mm)
Conduit entrance 1/2 in NPT or 20 mm threading
Contact ratings See below
Contact operation Snap action over center mechanism
Contact material Fine silver
Maximum frequency of operation 8000 operations per hour
Mechanical life
Side rotary 13,000,000 operations minimum
Side or top push 10,000,000 operations minimum
Electrical life
Single-pole 1,000,000 operations typical at full load
Two-pole 100,000 operations typical at full load
Ambient temperature range—standard
Standard without cable 14° to 250°F (—10° to 121°C)
Standard with cable 14° to 221°F (-10° to 105°C)
Low temperature without cable —40° to 250°F (—40° to 121°C)
Low temperature with cable —40° to 221°F (—40° to 105°C)
Repeat accuracy—standard
Side operated Within 0.0012 in
Top operated Within 0.0003 in
Side rotary Within 0.0014 in
Torque requirements:
Switch body screws 25-30 Ib-in
Operating head screws 14-18 Ib-in
Wire size Will accept AWG #22—#12, single or stranded wire

Electrical Data—Maximum Contact Ratings (Same polarity each pole)

Current, Amperes Voltamperes Current, Amperes
Max. Make
AC Volts Make Break Cont. ©® Make Break DC Volts or Break Cont. ©®

All Switches Except Gravity Return and Indicating Light Versions

NEMA A600 Rating NEMA R300

120 60 6 10 7200 720 125 0.22 1.0
240 30 3 10 7200 720 250 0.1 1.0
480 15 15 10 7200 720 250 0 1.0
600 12 1.2 10 7200 720 250 0.1 1.0
Switches with Indicating Lights (LED or Neon)

NEMA A150 Rating NEMA R150

120 60 6 10 7200 720 125 0.22 1.0

Gravity Return Switches—Maximum Contact Ratings

NEMA 6600 Rating—Contacts on same polarity

120 30 3 5 3600 360 — — —
240 15 15 5 3600 360 — — —
480 75 0.75 5 3600 360 — — —
600 6 0.60 5 3600 360 — — —
Note

@ Thermal rating. Valid only if switch does not have to make or break.
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Circuit Diagrams

Standard Assembled Switches and Switch Bodies
Single-Pole TNO-1NC Two-Pole 2NO-2NC

1O~ ?

2 6

Must be same polarity. Parallel wired indicator light.

Same polarity each pole.

Special Purpose Assembled Switches
Neutral Position Two-Step (CW, CCW, or Both)

cw CCw 1st 2nd

o !

.
2
3
4

77
Y
i
)

Same polarity, each pole. Same polarity, each pole.

Wiring Diagrams

Receptacles ©

E50RAP5 E50RAP5-W

RED 1 2 ORANGE
WHITE

E50RAA5 E50RAS _

Blue 1 2 Black WHITE 1

2 BLACK
O

RED 3 L SOHANGE

4
J_GR EEN

GND

Note
® The wire colors referenced on these diagrams are those internal to the switch itself.

E50 Heavy-Duty Plug-In Switches

Two-Pole 1TNO-2NC

1 5
2 6

o

Series wired indicator light.
Same polarity each pole.

Gravity Return

102 2

3 Oenabeall T 4
Must be same polarity.
E50RBP9
RED/BLK 1 5 WHT/BLK
GANJELE 2 a 3 & RED
ORANGE 3 7 BLACK
BLUE 4 8 WHITE
oL a0y
a 4
GREEN
ano
E50RBS _

1 5
WHITE o—! !.—o BROWN
BLACK cz.\-...*__ _‘(&s: PINK

3 7

RED :_._; '.: YELLOW
4

ORANGE 3 BLUE

GREEN

GND
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Dimensions

E50 Heavy-Duty Plug-In Switches

Approximate Dimensions in Inches (mm)

Standard
Shaft Dia. 0.28 (7) 0-70‘(18) ‘%2.46(53)4
] H 0.38(10) i | o
©1 T ]
—g’ f 0.63 (16) —a-» )
10— -fo} i C_Fot
0.75 Dia. 0.20 (5)/ 422
(19) Front Mtg. Hole (107)
0.24 ¥ 10-32) Tap 106 > 313
(6) 0.38 (10) Deep (27) (79)
+ Rear Mt. Holes (2) £
i XY b 063 06) C jprii
0.20 (5)—»H | la— —— Hole for 0.50 (13) ] ﬁo,as
‘ Manifold Mtg. ~ Pipe Tap (16)
| 154(39) ' | 1.78 (45) -
Side Push Operators
Approximate Dimensions in mm [in]
Pushbutton Adjustable Pushbutton
57
ol g M —
a7 21 _683_
R N TS ﬁ sa. r 2.ag MM " o
037
e ALF s SNE I
U _*_ FteL] :
—£&_sq H=—= a4 ol |25
R b L5 [0.10]
[0.37]

Maintained Pushbutton

48
75 REZ) [1.32) 8 TOTAL
03 41:_ T 8= r'[o.sn TRAVEL
TRIP => ‘_‘J\_ 5 ' <= RESET
—8 DIA. BOTH ENDS 21 ~ QT4
.21 —» [o,_eul‘_ o

Top Push Operators

Pushbutton

D
= mHI I«

T

38

[1.48]

il

Wobble Operators
See Operators on Page V8-T2-80.

V8-T2-66

Adjustable Pushbutton

8
m DIA.A‘

’»

T

ra

!
i\_.ﬁ

s
8

52 g
205 f775
MIN,

|

E50SB34
Dia.027(7)  |=—268 (68) —
0.75 (Over Knurl)
9 B _— Hos3so) 2
I 0631
‘e-—o T (16)
4.70
(119) 3.61
0.24 42 (92
(6) 3.13 (107) 3.40
{ _ (79) (86)
} q’: Conduit Entrance {J\?
0.20-wHF= JLIANPT m{— 065 (16)
(5) #®*! L~[10-32]Tap tpe Threads 1.31(33)
—» 1.54(39) 0.38 (10) Deep -2.05 (52)

Rear Mt. Holes (2)

Roller
75®
[2.94]
11 659
.23 OA [ 28] 84
4 :J [Q [0.37]
+
—& |-
+‘j 4 N ——
[0.16]
Roller

Notes

@ Can accommodate both U.S., 1.16 (29.4) x 2.34 (59.5) and DIN, 1.18 (30) x 3.26 (60),

mounting dimensions.
@ For E50DS4.
® For E50DS3.
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Accessories
Approximate Dimensions in mm [in]

Adapter Plates

E50KH1M E50KH7
ES0 ATTACHING ESOMTG
HOLES (2) . HOLES
0] T
THICK 880
4 HOLES i3.50]
for [250]
{020 1A

8.35

[0.33]
COUNTER BORE

5.60 26.9
== QEEP |. ,_.L_
[0.22] [1.08]

E50KH5 E50KH2

[1.156]

0.52 DIA.
[0.204]
2 HOLES
ESO

MTG.
HOLES
3.00
[012]
THIGK

10-32
UNG-2B

2 HOLES

Adjustable Mounting Plate
E50KH3

a5

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com

E50 Heavy-Duty Plug-In Switches

E50KH4

E50KH10
— 30
11.54]
"[1%3'5%1’]

l ¢43

[0.19]

59.5 | | 5:2[0.204] [THICK

[2.340] DIA, |
(2 HOLES)

135

[31301 2 loj531]

#10-32 UNC-2B HOLE
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E50 Heavy-Duty Factory Sealed 6P+ Switches

Contents
Description Page

EB0 Heavy-Duty Factory Sealed 6P+ Switches
Product Selection

E50 Heavy-Duty Factory Sealed 6P+ Switches

E50 Heavy-Duty Factory Sealed 6P+ Switches

Product Description

E50 6P+ Limit Switches by
Eaton’s electrical sector were
specifically designed to
withstand the penetrating
properties of cutting fluids
and coolants, such as those
used in the automotive
industry, as well as extreme
shock, vibration and
temperature fluctuations. The
one-piece, epoxy filled switch
body is prewired at the
factory to ensure leak-proof,
submersible performance.
This unique construction
positively stops fluid from
finding its way to any and all
critical connections.

Our 6P+ switches can be
ordered in separate
components or as complete
assembled devices. They are
available with prewired 16
AWG cables or mini-
connectors. Standard and
custom cable lengths are
available. As part of the E50
line, the 6P+ switches use
the same operating heads as
the standard E50 plug-in
models to reduce the
components you need to
inventory.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T2-68

Features

e Manufactured to take the
physical and environmental
abuse (including cutting
fluids and chemicals) of
harsh industrial
environments

e Modular, plug-in
components (head and
switch body) provide
application flexibility,
reduced inventory and less
downtime

e Chemical resistant Viton
gaskets, seals and boots
are standard, and so are
captive, posi-drive screws

e A special tertiary seal on
the switch body prevents
fluid from entering even
when the operating head is
not attached

Assembled Switches—Standard . ... .. ... V8-T2-69

OperatingHeads .. ................... V8-T2-72

Switch Bodies . ...................... V8-T2-73

Compatible Connector Cables . ......... V8-T2-74
ACCESSONES .t v V8-T2-74
Technical Data and Specifications .. ........ V8-T2-76
Circuit Diagrams . ... ... ... V8-T2-77
Wiring Diagrams .. ............ .. .. ... V8-1T2-77
Dimensions .......... .. ... .. . ... ... V8-T2-78
RS orine ™

e 600V rating, ridge-topped
contacts and wiping action
assure continuity even to
logic level circuits

e Factory wired cable
features a 350 pound
pullout capacity

e Keyed, four direction head
positioning. Standard 5°
pre-travel and 90° total
travel

e 24-120 Vac/dc LED and
120 Vac neon indicating
lights available

e Rotary heads are field
convertible CW, CCW, or
both, without special tools

Standards and Certifications
e UL Listed
e CSA Certified
e |[EC.9475.1
e TUV—E9271605E02
e CE (where shown)
ce

® €

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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E50 Heavy-Duty Factory Sealed 6P+ Switches

Product Selection

Assembled Switches—Standard

Connection is by 8 ft cable @.

Assembled Switch

E50 Heavy-Duty Factory Sealed 6P+ Switches, Assembled—Standard

P
"’“ I‘/‘F
Single-Pole Two-Pole
LED Neon LED Neon
Lever sold separately Indicating Light: None (24-120 Vac/dc) (120 Vac) None (24-120 Vac/dc) (120 Vac)
E50SAGP E50SAL6P E50SAN6P E50SB6P E50SBL6P E50SBN6P
Switch Body: 1NO-1INC 1NO-1INC 1NO-1INC 2N0-2NC 2N0-2NC 2N0-2NC
Assembled Switch Assembled Switch
Operating Head Type @ Description Catalog Number Catalog Number
Side Rotary Side Rotary (requires an operating lever, see Page V8-T2-80)
Standard spring E50AR16P E50ALR16P E50ANR16P E50BR16P E50BLR16P E50BNR16P
return—E50DR1 ® c E
Low force spring E50AL16P E50ALL16P E50ANL16P E50BL16P E50BLL16P E50BNL16P
return—E50DL1 ® c E
Maintained two- E50AM16P E50ALM16P ES0ANM16P E5S0BM16P E50BLM16P ES0BNM16P
position—ES0DM1 c €
Side Pushbutton
Spring Return Spring return— E50AS16P E50ALS16P E50ANS16P E50BS16P E50BLS16P E50BNS16P
E50DS1 c E
Adjustable Spring Adjustable spring E50AS26P E50ALS26P E50ANS26P E50BS26P E50BLS26P E50BNS26P
Return return—E50DS2 c E
Circuit Diagrams, see Page V8-T2-77.
Notes
@ Connection options (add the code suffix from the table below to the end of the catalog number):
Option Catalog Number Code Suffix
Mini-connector ® Single-pole (5-pin mini-connector) CSMS5D5CY1602 C
Two-pole (9-pin mini-connector) CSMS9IDICY1602 C
Cable connection 12 ft cable length (standard) — 12
20 ft cable length (standard) — 20
Other lengths (special order) —_ Length in ft

@ For operating head specifications, see Page V8-T2-72.

® CW (clockwise) and CCW (counterclockwise) operation, easily convertible to CW only or CCW only operation.

@ For a full selection of connector cables, see Tab 10, section 10.1.
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E50 Heavy-Duty Factory Sealed 6P+ Switches

Connection is by 8 ft cable @.

Assembled Switch

E50 Heavy-Duty Factory Sealed 6P+ Switches, Assembled—Standard, continued

- ”~
A -
Single-Pole Two-Pole
LED Neon LED Neon
Lever sold separately Indicating Light: None (24-120 Vac/dc) (120 Vac) None (24-120 Vac/dc) (120 Vac)
E50SA6P E50SAL6P E50SANGP E50SB6P E50SBL6P E50SBN6P
Switch Body: 1NO-1NC 1NO-1NC 1NO-1INC 2N0-2NC 2N0-2NC 2N0-2NC
Assembled Switch Assembled Switch
Operating Head Type @  Description Catalog Number Catalog Number
Side Push Roller Side Push Roller
Spring return— E50AS36P E50ALS36P E50ANS36P E50BS36P E50BLS36P E50BNS36P
E500S3® c E
Side Pushbutton Side Pushbutton
Maintained— E50AH16P E50ALH16P E50ANH16P E50BH16P E50BLH16P E50BNH16P
E50DH1 c E
Top Pushbutton
Spring Return Spring return— E50AT16P ES0ALT16P E50ANT16P E50BT16P E50BLT16P E50BNT16P
E50DT1 c E
Adjustable Spring Adjustable spring E50AT26P E50ALT26P E50ANT26P E50BT26P E50BLT26P E50BNT26P
Return retum—E500T2 C€E
Circuit Diagrams, see Page V8-T2-77.
Notes
® Connection options (add the code suffix from the table below to the end of the catalog number):
Option Catalog Number Code Suffix
Mini-connector ® Single-pole (5-pin mini-connector) CSMS5D5CY1602 c
Two-pole (9-pin mini-connector) CSMS9IDICY1602 C
Cable connection 12 ft cable length (standard) — 12
20 ft cable length (standard) — 20
Other lengths (special order) — Length in ft

@ For operating head specifications, see Page V8-T2-72.

® Roller can be converted in the field between horizontal and vertical.
@ For a full selection of connector cables, see Tab 10, section 10.1.
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E50 Heavy-Duty Factory Sealed 6P+ Switches

Connection is by 8 ft cable @.

Assembled Switch E50 Heavy-Duty Factory Sealed 6P+ Switches, Assembled —Standard, continued

- L
A -
Single-Pole Two-Pole
LED Neon LED Neon
Lever sold separately Indicating Light: None (24-120 Vac/dc) (120 Vac) None (24-120 Vac/dc) (120 Vac)
E50SAGP E50SAL6P E50SAN6P E50SB6P E50SBL6P E50SBN6P
Switch Body: 1NO-1INC 1NO-1INC 1NO-1INC 2N0-2NC 2N0-2NC 2N0-2NC
Assembled Switch Assembled Switch
Operating Head Type @  Description Catalog Number Catalog Number
Top Push Roller Top Push Roller
Spring return— E50AT36P E50ALT36P E50ANT36P E50BT36P E50BLT36P E50BNT36P
E50DT3 c €
\sNotheRHead. Wobble Head, Spring Return (requires a wobble operator, see Page V8-T2-80)
ring Return
pring Standard duty— E50AW16P E50ALW16P E50ANW16P E50BW16P E50BLW16P ES0BNW16P
E50DW1 c E
Heavy-duty E50AW26P E50ALW26P E50ANW26P E50BW26P E50BLW26P E50BNW26P
high strength c E

steel— E50DW2

Circuit Diagrams, see Page V8-T2-77.

Notes
® Connection options (add the code suffix from the table below to the end of the catalog number):
Option Catalog Number Code Suffix
Mini-connector ® Single-pole (5-pin mini-connector) CSMS5D5CY1602 c
Double-pole (9-pin mini-connector) CSMS9DICY1602 c
Cable connection 12 ft cable length (standard) — 12
20 ft cable length (standard) — 20
Other lengths (special order) —_ Length in ft

@ For operating head specifications, see Page V8-T2-72.
® For a full selection of connector cables, see Tab 10, section 10.1.
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E50 Heavy-Duty Factory Sealed 6P+ Switches

Operating Heads
E50 Heavy-Duty Factory Sealed 6P+ Switches, Operating Heads
- Operating Temperature ©®
Travel to Travel to Force to Minimum
Operate Reset Total Operate Return With Catalog
Description Contacts Contacts Travel Contacts Force Without Cable Pre-wired Cable  Number
Side Rotary Side Rotary (requires an operating lever, see Page V8-T2-80)
Standard spring return @ 5° 2° 90° 3in-lbs 45in-0z 10° to 200°F 10° to 200°F E50DR1
(-12°t094°C)® (-12°1t0 94°C)®
Low temperature 5° 2° 90° 3in-lbs 45in-0z —-40°t0 175°F  -31°t0 175°F E50DR19
spring return @ (-40°t079°C)  (-34°t079°C)
Low force spring return @ 15° 6° 90° 1.5 in-Ibs 2.5in-0z 10° to 200°F 10° to 200°F E50DL1
(-12°t094°C)® (-12°1t0 94°C)®
Maintained two-position 50° 50° 90° 3in-lbs — 14° to 200°F 14° to 200°F E50DM1
(-10°t0 94°C)  (=10°to 94°C)
Side Pushbutton
Spring Return Spring return 0.065in 0.030in 0.250in 41bs 8oz 14° to 200°F 14° 10 200°F E50DS1
(-10°t0 94°C)  (-10°to 94°C)
Adjustable Spring Adjustable spring return 0.065 in 0.030in 0.250 in 4 |bs 8oz 14° to 200°F 14° to 200°F E50DS2
Return (-10°t0 94°C)  (~10° to 94°C)
k|
Side Push Roller Side Push Roller
Spring return @ 0.065in 0.030in 0.250 in 4 1bs 80z 14° to 200°F 14° to 200°F E50DS3 ®
i:‘ (-10°t0 94°C)  (=10°to 94°C)
™
0.065in 0.030in 0.250 in 4 1bs 80z 14° to 200°F 14° to 200°F E50DS4 ®
(-10°t0 94°C)  (=10°to 94°C)
Side Pushbutton Side Pushbutton
Maintained 0.200 in 0.1301in 0.3201in 5 lbs 5 lbs 14° to 200°F 14° to 200°F E50DH1
(-10°t0 94°C)  (~10°to 94°C)
Top Pushbutton
Spring Return Spring return 0.040 in 0.020in 0.280in 4 1bs 80z 14° to 250°F 14° to 221°F E50DT1
(-10°t0 121°C)  (~10°to 105°C)
Adjustable Spring Adjustable spring return 0.040in 0.020in 0.280in 4 1bs 80z 14° to 250°F 14° to 221°F E50DT2
Return (-10°t0 121°C)  (=10°to 105°C)
Notes

V8-T2-72

® Temperature ranges below 32°F (0°C) are based on absence of freezing moisture or water.

@ CW (clockwise) and CCW (counterclockwise) operation, easily convertible to CW only or CCW only operation.

® For CW and CCW operation. For CW only or CCW only operation, high temperature limit increases to 250°F (121°C) without cable, and 221°F (105°C)

with pre-wired cable.
@ Roller can be converted in the field between horizontal and vertical.
® Roller shaft is 0.38 in (9.5 mm) longer on E50DS4, see Dimensions on Page V8-T2-78.
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E50 Heavy-Duty Factory Sealed 6P+ Switches

E50 Heavy-Duty Factory Sealed 6P+ Switches, Operating Heads, continued

Operating Temperature ©

Travel to Travel to Force to Minimum
Operate Reset Total Operate Return With Catalog
Description Contacts Contacts Travel Contacts Force Without Cable Pre-Wired Cable  Number
Top Push Roller Top Push Roller
Spring return 0.040in 0.020in 0.280in 4 1bs 80z 14° to 250°F 14° to 221°F E50DT3
(-10°t0 121°C)  (~10° to 105°C)
\sNopreRHead, Wobble Head, Spring Return (requires a wobble operator, see Page V8-T2-80)
ring Return
pring Standard duty 10° 6° 15° 2 in-lbs 2.4 in-0z 14° to 250°F 14° t0 221°F E50DW1
(-10°t0121°C) ~ (~10°to 105°C)
Heavy-duty high strength steel ~ 10° 6° 15° 2 in-lbs 2.4 in-0z 14° to 250°F 14° to 221°F E50DW2

(-10°t0 121°C)  (~10°to 105°C)

Circuit Diagrams, see Page V8-T2-77.

Switch Bodies
E50 Heavy-Duty Factory Sealed 6P+, Switch Bodies
Cable
Circuit Switch Body Construction Length Catalog Number
Pre-Wired Cable Pre-Wired Cable
Single-pole TNO-1NC Without indicating light 8 ft E50SA6P
12 ft E50SA6P12
20t E50SA6P20
With LED indicating light 24 120 Vac/dc 8 ft E50SAL6P
12t E50SAL6P12
20 ft E50SAL6P20
With neon indicating light 120 Vac 8 ft E50SANGP
12t E50SAN6P12
20 ft E50SAN6P20
Two-pole 2N0O-2NC Without indicating light 8 ft E50SB6P
12 ft E50SB6P12
20 ft E50SB6P20
With LED indicating light 24-120 Vac/dc 8 ft E50SBL6P
12 ft E50SBL6P12
With neon indicating light 120 Vac 8 ft E50SBN6P
121t E50SBN6P12
20 ft E50SBN6P20
Mini-Connector Mini-Connector
Single-pole TNO-1NC Without indicating light normal wiring — E50SAGPC
Without indicating light alternate wiring — E50SA6PC-W
With LED indicating light 24-120 Vac/dc — E50SAL6PC
With neon indicating light 120 Vac — E50SAN6PC
Two-pole 2NO-2NC Without indicating light — E50SB6PC &
With LED indicating light 24120 Vac/dc — E50SBL6PC &
With neon indicating light 120 Vac — E50SBNGPC ¢

Notes
@@ See listing of compatible connector cables on Page V8-T2-74.
@ Temperature ranges below 32°F (0°C) are based on absence of freezing moisture or water.
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E50 Heavy-Duty Factory Sealed 6P+ Switches

Compatible Connector Cables

Standard Cables ©

Current Voltage Number Pin Configuration/Wire Colors
Rating at 600V Style of Pins Gauge Length (Face View Female Shown) Catalog Number
Mini-Style, Mini-Style, Straight Female
Straight Female -
8A — 5-pin 16 AWG 6 ft (2m) 1-White CSMS5D5CY1602
2-Red
(%D % 3-Green
® 4-Orange
@ 5-Black
TA — 9-pin 16 AWG 12 ft (4m) 1-Orange CSMS3DICY1602
2-Blue

3-Red/Black

@©@®®@ 4-Green/Black
5-White

@ ®/ 6-Red
7-Green
8-White/Black
9-Black

Accessories

E50 Heavy-Duty Factory Sealed 6P+ Switch Accessories
Catalog Number

ES0KH1M Adapter Plate
Allows E50 to replace Eaton’s 10316 Type LP Manifold Mounting Plug-In Limit Switch ES0KH1M

E50KH7 Allows E50 to replace Square D Type AW Surface Mounting Non Plug-In Standard Box ~ E50KH7
Limit Switch

Dimensions, see Page V8-T2-78.

Note
® For a full selection of connector cables, see Tab 10, section 10.1.
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E50 Heavy-Duty Factory Sealed 6P+ Switches

E50 Heavy-Duty Factory Sealed 6P+ Switch Accessories, continued
Catalog Number

Adapter Plate, continued

Allows E50 to replace National Acme, Type D-1200M, Style 2 Mounting. Denison E50KH4 ©
LoxSwitch, Model L-100W, Style 2 Mounting. Square D 9007 Type T, Style B Mounting.
(Adapter plate is 1/8 in thick, with 1/4 in mounting holes.) Namco® long mount.

Allows E50 to replace National Acme, Type D-1200M, Style 1 Mounting. Denison E50KH5 ©
LoxSwitch, Model L-100W, Style 1 Mounting. Square D 9007 Type T, Style C Mounting.
(Adapter plate is 1/8 in thick, with 1/4 in mounting holes.)

E50KH2 Allows E50 to replace Eaton’s 10316 Type LT Non Plug-In Two-Pole Limit Switch E50KH2

ES0KH10 Allows E50 to replace Allen-Bradley 802M Sealed Limit Switch E50KH10

O

Adjustable Mounting Plate

This is a mounting plate only 5/16 in thick and includes the proper mounting bolts and E50KH3 ©®
nuts. The slots in the plate allow a maximum horizontal adjustment of 1 in and vertical
adjustment of 1-1/4 in

Conduit Sealing Nut
E50KH6 1/2 in oiltight E50KH6

Dimensions, see Page V8-T2-78.

Note
® Limit switch not included.
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E50 Heavy-Duty Factory Sealed 6P+ Switches

Technical Data and Specifications

E50 Heavy-Duty Factory Sealed 6P+ Switches

Description Specification
Environmental ratings NEMA 1, 3, 3S, 4, 4X, 6, 6P, 13, IP67, IPBIK
Material of construction Zinc die cast
Switch gasket material Viton
Universal U.S./DIN mounting dimensions 1.16in (30 mm) x 2.34 in (60 mm)
Conduit entrance 1/2 in NPT or 20 mm threading
Contact ratings See below
Contact operation Snap action over center mechanism
Contact material Fine silver
Maximum frequency of operation 8000 operations per hour
Mechanical life

Side rotary 13,000,000 operations minimum

Side or top push 10,000,000 operations minimum
Electrical life

Single-pole 1,000,000 operations typical at full load

Double-pole 100,000 operations typical at full load
Ambient temperature range—standard

Standard without cable 14° to 250°F (~10° to 121°C)

Standard with cable 14° to 221°F (-10° to 105°C)

Low temperature without cable —40° to 250°F (—40° to 121°C)

Low temperature with cable —40° to 221°F (—40° to 105°C)
Repeat accuracy—standard

Side operated Within 0.0012 in

Top operated Within 0.0003 in

Side rotary Within 0.0014 in

Torque requirements

Operating head screws 14-18 Ib-in

Electrical Data—Maximum Contact Ratings (Same polarity each pole)

Current, Amperes Voltamperes Current, Amperes
Max. Make
AC Volts Make Break Cont. ©® Make Break DC Volts or Break Cont. ©®

All Switches Except Gravity Return and Indicating Light Versions

NEMA AB00 Rating NEMA R300

120 60 6 10 7200 720 125 0.22 1.0
240 30 3 10 7200 720 250 0 1.0
480 15 15 10 7200 720 250 0 1.0
600 12 1.2 10 7200 720 250 0 1.0
Switches with Indicating Lights (LED or Neon)

NEMA A150 Rating NEMA R150

120 60 6 10 7200 720 125 0.22 1.0
Note

® Thermal rating. Valid only if switch does not have to make or break.
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Circuit Diagrams ©
Standard Assembled Switches
Single-Pole TNO-1NC

E50 Heavy-Duty Factory Sealed 6P+ Switches

Two-Pole 2NO-2NC

RED 1 5
WHITE 1 2 BLACK WHITE —
7| BLack BLACK & 5 5 | s
RED 2 ORANGE e = ?"‘.** _..pr‘; PINK WHITE S sRowN
O —— RED
2 ORANGE ;‘:?4 'ﬁ:“ YELLOW BLACK S D Pk
1 ORANGE BLUE RED

4
| GREEN

YELLOW
| 4 ? !'L‘ 8
GREEN GREEN ORANGE BLUE

GND = =
i GND :‘HEEN
GND

Must be same polarity. Same polarity, each pole.

Switch Bodies

Pre-Wired Cable— Pre-Wired Cable —

Single-Pole 1INO-1NC Two-Pole 2NO-2NC

E50SA6P_ E50SALG6P_ E50SB6P_ E50SBL6P_

WHITE 1 2 BLACK RED : : WHITE h &_§ BROWN e : .
RED 3 ORANGE ] BLAGK BLAGK, S i FINK WHITE BROWN
Rale i Al WHITE z RED ! 1 m—— i 2 e

.J_ 4 . ORANGE ORANGE ﬁg BLUE 2 [
GREEN RED YELLOW
* o
— J_GHEEN GREEN ORANGE BLUE
GND = GHD J_aREEN
GND =
GND

Wiring Diagrams ©

Mini-Connector—Single-Pole TNO-1NC

E50SA6PC E50SA6PC-W E50SAL6PC/E50SANG6PC

RED 1 2 DRANGE WHITE 1 2 BLACK
WHITE BLACK RED | ORANGE
3 4
4
a8
GREEN
ﬂ:D
Mini-Connector—Two-Pole 2NO-2NC
E50SB6PC E50SBL6PC/E50SBN6PC
RED/BLK 1 5 WHT/BLK Nl
GRAN/BLE 2 A & & RED
._.(°““‘"_' RED/BLK 1 | 5 WHT/BLK
n‘"%: : fLack GAN/BLE 2 & é bB RED
e Liuihiy AANGE 3 7 BLACK
BLUE TJ‘? 7‘*—5 WHITE
1/"?\9
foz 150}
08 |9 Y/E?r\ﬂ
3 4 L ? ‘J
GREEN
= ¥ 4
o GREEN
Gin

Note

@ The wire colors referenced on these diagrams are those internal to the switch itself.
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E50 Heavy-Duty Factory Sealed 6P+ Switches

Dimensions

Approximate Dimensions in Inches (mm)

Standard

6P+ Limit Switch with Rotary Operating Head

2.25 (57.0) —»

1.44 0.81
4—(3'7.0)4» (2‘1.0)
|
0.75 0.75
Lm’r H (19.o)i7§ ) (19.0)
0.31j 0.37 (9.4)
80~ TR N 77
Dia. 020 (5.0~~~ =
Front Mtg. Hole 4.22 ¢
313 (107.0) ova
(79.0 (69.5)
0.45
] i} 024 L G (11.4)
T (6;'2)?“? L
i %Conduit Entrance
|«1.13 -} 0.50 Pipe Tap ?5-220) | t
158 (40.1)—» 287 L - ® [10-32] Tap
0.99 (25.0) 154 0.38 (10.0) Deep
*(39.0] "1 Rear Mtg. Holes (2)
Side Push Operators
Approximate Dimensions in mm [in]
Pushbutton Adjustable Pushbutton Roller
57 71 . 75 @
& [2.25] = a [2.79] gl g > [2—94]
o) | _21 g —— MIN, —» &5 i
[1.“]—>|4—> Bai o1 5 [2.48] . M [2.56] 9.4
o] | = i L g oo (044 S g e
e : (I : : ‘
S o . i
A s Y Al S ——1"F
' 037 : [0.16]
Maintained Pushbutton
48 L.
75 [(1.71] [1.32) 8  TOTAL
f0.30] = ﬁ.l Iﬁ"“ [0.31] TRAVEL
TRIP => ._E B! ¥ ¢ geser
8 B
—— DIA. BOTH ENDS 21 9.4
(031 TR [0.37]
Top Push Operators
Pushbutton Adjustable Pushbutton Roller
8 L N
_q} i P4 a‘ r‘[oie: [0.44]
T ' 20 |
[o.31 = [0.79]
I T
52 22
MAX. ; i
va ol | le] v ol [ e o | lof
J l
=T~
Notes
Wobble Operators
P @ Can accommodate both U.S., 1.16 (29.4) x 2.34 (59.5) and DIN, 1.18 (30.0) x 3.26 (60.0),
See Operators on Page V8-T2-80. mounting dimensions.
@ For E50DS4.
® For E50DS3.
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Accessories

Approximate Dimensions in mm [in]

Adapter Plates
E50KH1M E50KH7

ES0 ATTACHING E50 MTG
HOLES (2)

HOLES

127

[0.5) T
THICK 8o
4 HOLES 13.50]

o [350]

[0.200 75"

8.35

[0.33]
COUNTER BORE

5.60 26.9
== QEEP |. ,_.L_
[0.22] [1.08]

E50KH5 E50KH2

[1.156]

0.52 DIA.
[0.204]
2 HOLES
ESO

MTG.
HOLES
3.00
[012]
THIGK

10-32
UNG-2B

2 HOLES

Adjustable Mounting Plate
E50KH3

a5
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E50KH4

E50KH10
— 39
[1.54]
"[1%3'5%1’]
&
| a8
ik
52[07041 | TH|

DIA.
(2 HOLES)

59.5
[2.340]
135

[37301 Lfﬁujwl

#10-32 UNC-2B HOLE

WWW.COmoso.com

V8-T2-79



Operators

Operators

Operators

Product Description

The Operators presented
here are used with Eaton’s
E50 Plug-In and 6P+ limit
switches, as well as our
10316 rotary type limit
switches. A wide variety of
styles and sizes are available
to provide optimum
performance for nearly any
application.

¢ Wide variety of operator
types for rotary and
wobble style limit switches
Rollers and rods available
in metal and nonmetal
contact surfaces

For the most current information
on this product, visit our Web site:
www.eaton.com

Contents
Description

Operators
Product Selection

Roller Type Operators . ..........
Rod Type Operators . ...........
Wobble Type Operators
Dimensions . ....................

=¥l Drawings
Online

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

Page

V8-T2-81
V8-T2-83
V8-T2-84
V8-T2-84

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada
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Operators

Product Selection

Roller Type Operators
For rotary head switches: E50 Plug-In, E50 6P+, and 10316.

Note: Only operators with Nylatron rods or rollers should be used with explosion-proof limit switches.

Operators—Roller Type

Approximate Dimensions in Inches (mm)

Minimum
Required A B c Catalog
Roller Type Return Torque ® Lever Length @  Roller Diameter  Roller Width D E F Number
E50KL200 Standard Roller (Stainless Steel)
Metal 0.62 in-0z 0.88(22.2) 0.75(19.0) 0.32(8.1) 0.31(7.9) 0.20(5.1) 0.24(6.1) E50KL39
Metal 0.95 in-0z 1.38(34.9) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17(4.3) E50KL40
Ball bearing 0.77 in-0z 1.50(38.1) 0.69(17.5) 0.25(6.4) 0.34(8.6) 0.05(1.3) 0.11(2.8) E50KL531
Nylatron 0.53 in-0z 1.50(38.1) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17(4.3) E50KL200
Metal 1.10in-0z 1.50(38.1) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17(4.3) E50KL355
Nylatron 0.96 in-0z 1.50(38.1) 0.75(19.0) 1.00(25.4) 0.34(8.6) 0.83(21.1) 0.83(21.1) E50KL377
Without roller 0.32in-0z 1.50(38.1) — — 0.34(8.6) — — E50KL32
Ball bearing 1.10in-0z 2.00(50.8) 0.69(17.5) 0.25(6.4) 0.34(8.6) 0.05(1.3) 0.11(2.8) E50KL552
Nylatron 0.71 in-0z 2.00(50.8) 0.75(18.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17(4.3) E50KL546
ESOKL377 Metal 1,50 in-o0z 200(508) 0.75(19.0) 0.32(8.1) 034(86)  013(33)  0.17(43)  E5O0KLS49
Nylatron 1.45 in-0z 2.00(50.8) 0.75(18.0) 1.00(25.4) 0.34(8.6) 0.83(21.1)  0.83(21.1)  E50KL572
Ball bearing 1.50 in-0z 2.50(63.5) 0.69(17.5) 0.25(6.4) 0.34(8.6) 0.05(1.3) 0.11(2.8) E50KL553
Nylatron 1.00 in-0z 2.50 (63.5) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17(4.3) E50KL547
Metal 2.00 in-0z 2.50(63.5) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17(4.3) E50KL550
E50KL554 Nylatron 1.80 in-0z 2.50 (63.5) 0.75(19.0) 1.00(25.4) 0.34(8.6) 0.83(21.1)  0.83(21.1)  E50KL573
Nylatron 1.40 in-0z 2.50 (63.5) 1.50(38.1) 0.28(7.1) 0.34(8.6) 0.11(2.8) 0.17(4.3) E50KL575
Ball bearing 1.80 in-0z 3.00(76.2) 0.69(17.5) 0.25(6.4) 0.34(8.6) 0.05(1.3) 0.11(2.8) E50KL554
Nylatron 1.30 in-0z 3.00(76.2) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17(4.3) E50KL548
Metal 2.50 in-0z 3.00(76.2) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17(4.3) E50KL551
Nylatron 2.301in-0z 3.00(76.2) 0.75(19.0) 1.00(25.4) 0.34(8.6) 0.83(21.1) 0.83(21.1) E50KL574
Nylatron 1.80 in-0z 3.00(76.2) 1.50(38.1) 0.28(7.1) 0.34(8.6) 0.11(2.8) 0.17(4.3) E50KL576
E50KL580 Dimensions, see Page V8-T2-84.
Roller On Reverse Side (Stainless Steel)
Ball bearing 0.77 in-0z 1.50(38.1) 0.69(17.5) 0.25(6.4) 0.34(8.6) 0.18(4.6) 0.24(6.1) E50KL580
Nylatron 0.53 in-0z 1.50(38.1) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.27 (6.9) 0.31(7.9) E50KL310
Metal 1.10in-0z 1.50(38.1) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.27(6.9) 0.31(7.9) E50KL579
E50KL24 Nylatron 0.96 in-0z 1.50(38.1) 1.50(38.1) 0.28(7.1) 0.34(8.6) 0.23(5.8) 0.31(7.9) E50KL536
Offset Inboard Roller (Stainless Steel)
Nylatron 0.65 in-0z 1.50(38.1) 0.75(19.0) 0.32(8.1) 0.03(0.8) — — E50KL24
Metal 1.20in-0z 1.50(38.1) 0.75(19.0) 0.32(8.1) 0.03(0.8) — — E50KL25
Ball bearing 0.90 in-0z 1.50(38.1) 0.69(17.5) 0.25(6.4) 0.04(1.0) — — E50KL26

E50KL27

Offset Outboard Roller (Stainless Steel)

Nylatron 0.65in-0z 1.50(38.1) 0.75(19.0) 0.32(8.1) 0.03(0.8) — — E50KL27
! Metal 1.20 in-0z 1.50(38.1) 0.75(19.0) 0.32(8.1) 0.03(0.8) — — E50KL28
Ball bearing 0.90in-0z 1.50(38.1) 0.69(17.5) 0.25(6.4) 0.04(1.0) — — E50KL29
Nylatron 1.10 in-0z 1.50(38.1) 0.75(19.0) 1.00(25.4) — — — E50KL30

Dimensions, see Page V8-T2-85.

Notes

® Caution: When selecting lever, the minimum required return torque of lever should not exceed minimum
return force available in operating head as given in operating head specifications.
@ Length from the operating shaft axis to the roller axis (or to the tip for non-roller operators).
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Operators

Note: Only operators with Nylatron rods or rollers should be used with explosion-proof limit switches.

Operators—Roller Type, continued

Approximate Dimensions in Inches (mm)

Minimum
Required A B c Catalog
Roller Type Return Torque ® Lever Length @ Roller Diameter  Roller Width D E F Number
E50KL532 Bantam Lever
Metal 0.45in-0z 0.69(17.5) 0.85(22.0) 0.18 (4.6) — — — E50KL532
E50KL340 Precision Adjustment
Nylatron 0.65in-0z 0.69(17.5) 0.75(19.0) 0.32(8.1) 0.48(12.2)  0.24(6.1) 0.28(7.1) E50KL340
Roller length:
Metal 1.20 in-0z 1.50(38.1)® 0.75(19.0) 0.32(8.1) 0.48(12.2)  0.24(6.1) 0.28(7.1) E50KL465
Ball bearing 0.90 in-0z 0.69(17.5) 0.25(6.4) 0.48(12.2)  0.16(4.1) 0.22 (5.6) E50KL535
E50KL201 Dimensions, see Page V8-T2-85.
Adjustable Roller (Stainless Steel)
Ball bearing 250in-0z® 1.0(25.4)to 0.69(17.5) 0.25(6.4) 0.23(5.8) 0.30(7.6) — E50KL539
; 3.75(95.2)®
Nylatron 1.90 in-0z ® 0.75(19.0) 0.32(8.1) 0.29(7.4) 0.33(8.4) — E50KL201
0.75(19.0) 0.32(8.1) 0.29(7.4) 0.33(8.4) — E50KL201SPL ®
Metal 3.40in-0z@® 0.75(19.0) 0.32(8.1) 0.29(7.4) 0.33(8.4) — E50KL538
Nylatron 1.90 in-0z ® 0.75(19.0) 0.50(12.7) 0.46 (11.8) 0.48(12.2) — E50KL599
Nylatron 3.10in-0z® 0.75(19.0) 1.00(25.4) 0.90(22.9) 0.95(24.1) — E50KL537
Large Nylatron 450in-0z@ 05(12.7)to 4.00(102.0) 0.11(2.8) 0.11(2.8) 0.19(4.8) — E50KL598
3.25(82.6)
Without roller 1.20in-0z® 05(12.7)to — — — — — E50KL31
3.75(95.2)
Nylatron 250in-0z® 1.63(41.3)to 1.50(38.1) 0.29(7.4) 0.26 (6.6) 0.32(8.1) — E50KL443
3.75(95.2)®
Dimensions, see Page V8-T2-86.
Operators—Roller Type, continued
Minimum Approximate Dimensions in Inches (mm)
Required
Return A B C Catalog
Roller Type Torque © Lever Length @ Roller Diameter  Roller Width D E F G Number
E50KL545 Fork Lever—Both Rollers on One Side
Ball bearing — 1.50(38.1) 0.69(17.5) 0.25(6.4) 0.08(2.0) 0.14(36) — — E50KL545
Nylatron — 0.75(19.0) 0.32(8.1) 0.16(4.1)  020(5.1) — — E50KL204
Metal — 0.75(19.0) 0.32(8.1) 0.16(4.1)  020(5.1) — — E50KL544
Nylatron — 0.75(19.0) 1.00(25.4) 0.84(21.3) 088(224) — — E50KL543
E50KL542 Fork Lever—One Roller Outside, One Inside
Ball bearing — 1.50(38.1) 0.69(17.5) 0.25(6.4) 0.08(2.0) 0.14(36) 064(16.3) 0.70(17.8) E50KL542
Nylatron — 0.75(19.0) 0.32(8.1) 0.16(4.1)  020(5.1)  073(185 0.77(19.6) ES0KL203
Metal — 0.75(19.0) 0.32(8.1) 0.16(4.1)  0.20(5.1)  0.73(185 0.77(19.6) E50KL541
Dimensions, see Page V8-T2-86.
Notes
® Caution: When selecting lever, the minimum required return torque of lever should not exceed minimum
return force available in operating head as given in operating head specifications.
@ Length from the operating shaft axis to the roller axis (or to the tip for non-roller operators).
® Maximum length dimension between operating shaft axis to roller axis for comparison.
Precision adjustable to lesser dimensions.
@ Applies when lever is extended to the maximum dimension.
® By reassembling lever, minimum length can be reduced another 0.5 in (12.7 mm).
® High-grade stainless steel.
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Operators

Rod Type Operators
For rotary head switches: E50 Plug-In, E50 6P+, and 10316.

Note: Only operators with Nylatron rods or rollers should be used with explosion-proof limit switches.

Operators—Rod Type

Approximate Dimensions in Inches (mm)

Minimum A
Required Rod Length B Catalog
Rod Type Return Torque ® (Maximum) @ Rod Diameter Number
Nylon/Metal Adjustable Rod
i Nylon 0.40in-0z ® 5.50 (140.0) 0.19(4.8) E50KL399
Ef Metal 0.92in-0z ® 0.12(3.2) E50KL202
/ Metal 2.20in-0z® 8.75(222.0) Rod size (square): E50KL581
0.12(3.2)x0.12(3.2)
Metal/Steel Stainless steel 7.00in-0z® 9.00(229.0) 0.19(48) E50KL220
."1’ Bendable steel 5.00in-0z® 12.00(305.0) 0.12(32) E50KL226
— Clamps for Adjustable Rods (Rod not included)
Clamp for ...
0.19 (4.8) diameter rods E50KL35
0.12 (3.2) diameter rods E50KL36
0.25 (6.4) diameter rods E50KL41

Dimensions, see Page V8-T2-87.

Operators—Rod Type, continued

Approximate Dimensions in Inches (mm)

Minimum
Required A B Catalog
Rod Type Return Torque ® Rod Length @ Rod Diameter c D Number
Nylon/Steel Spring Rod
= Nylon 3.50 in-0z — — — — E50KL556
Stainless steel 2.80 in-0z — — — — E50KL421
Nylon Covered Wire Adjustable Wire
¥ Nyloncoveredwire  1.50in-0z ® — — — — E50KL533
Nylatron Adjustable Wide Roller Lever
T, Nylatron 450in-0:® — — — — E50KL37
Nylatron Nylatron Loop
g Nylatron 0.40in-0z 6.00(152.0) @:0.158 (4.0) — — E50KL142
Zinc-Plated Steel Eye Bolt
Zinc-plated steel 0.53 in-0z 150.00 (38.1) ?:0.1875(4.8) 0.52(13.1) 0.24 (8.6) E50KL33

Loop ID: 0.375(9.5)

Dimensions, see Page V8-T2-87.

Notes

@ Caution: When selecting lever, the minimum required return torque of lever should not exceed minimum
return force available in operating head as given in operating head specifications.

@ Length from the operating shaft axis to tip.
® Applies when lever is extended to the maximum dimension.
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Operators

Wobble Type Operators
For EBODW1 and E50DWZ Operator Heads on E50 Plug-In and E50 6P+ Switches.

Note: Only operators with Nylatron rods or rollers should be used with explosion-proof limit switches.

Operators—Wobble Type
Wobble Type Catalog Number
E50KW2 Nylon Rod

w E50KW2

E50KW3 Stainless Steel Rod
- E50KW3

E50KW4 Coil Spring

E50KW4

Dimensions, see Page V8-T2-88.

Dimensions

Roller Type Operators

Standard Roller
Approximate Dimensions in Inches (mm)

Catalog Number fever Length © :oller Diameter :'{:oller Width D E F
E50KL39 0.88(22.2) 0.75(19.0) 0.32(8.1) 0.31(7.9) 0.20(5.1) 0.24(6.1)
E50KL40 1.38(34.9) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17 (4.3)
E50KL531 1.50(38.1) 0.69(17.5) 0.25(6.4) 0.34(8.6) 0.05(1.3) 0.11(2.8)
E50KL200 1.50(38.1) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17 (4.3)
E50KL355 1.50(38.1) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17(4.3)
E50KL377 1.50(38.1) 0.75(19.0) 1.00(25.4) 0.34(8.6) 0.83(21.1) 0.83(21.1)
E50KL32 1.50(38.1) — — 0.34(8.6) — —
E50KL552 2.00(50.8) 0.69(17.5) 0.25(6.4) 0.34(8.6) 0.05(1.3) 0.11(2.8)
E50KL546 2.00(50.8) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17 (4.3)
E50KL549 2.00(50.8) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17 (4.3)
E50KL572 2.00(50.8) 0.75(19.0) 1.00(25.4) 0.34(8.6) 0.83(21.1) 0.83(21.1)
E50KL553 2.50(63.5) 0.69(17.5) 0.25(6.4) 0.34(8.6) 0.05(1.3) 0.11(2.8)
E50KL547 2.50(63.5) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17 (4.3)
E50KL550 2.50(63.5) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17(4.3)
E50KL573 2.50(63.5) 0.75(19.0) 1.00(25.4) 0.34(8.6) 0.83(21.1) 0.83(21.1)
E50KL575 2.50(63.5) 1.50(38.1) 0.28(7.1) 0.34(8.6) 0.11(2.8) 0.17(4.3)
E50KL554 3.00(76.2) 0.69(17.5) 0.25(6.4) 0.34(8.6) 0.05(1.3) 0.11(2.8)
E50KL548 3.00(76.2) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17(4.3)
E50KL551 3.00(76.2) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.13(3.3) 0.17(4.3)
E50KL574 3.00(76.2) 0.75(19.0) 1.00(25.4) 0.34(8.6) 0.83(21.1) 0.83(21.1)
E50KL576 3.00(76.2) 1.50(38.1) 0.28(7.1) 0.34(8.6) 0.11(2.8) 0.17 (4.3)

Note
® Length from the operating shaft axis to the roller axis (or to the tip for non-roller operators).

V8-T2-84 Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com

WWw.COmoSso.com



Operators

Roller on Reverse Side
Approximate Dimensions in Inches (mm)

Catalog Number :.\ever Length © :oller Diameter goller Width D E F
E50KL580 1.50(38.1) 0.69(17.5) 0.25(6.4) 0.34(8.6) 0.18(4.6) 0.24(6.1)
E50KL310 1.50(38.1) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.27(6.9) 0.31(7.9)
E50KL579 1.50(38.1) 0.75(19.0) 0.32(8.1) 0.34(8.6) 0.27(6.9) 0.31(7.9)
E50KL536 1.50(38.1) 1.50(38.1) 0.28(7.1) 0.34(8.6) 0.23(5.8) 0.31(7.9)
‘4_,¢Dl?aﬂ c }*‘,,_‘/Ir&board Offset Boller . o ‘
77 . oller Approximate Dimensions in mm [in]
?D*\ A B c
[1.3530] \ Catalog Number LeverLength®  Roller Diameter  Roller Width D
26 [0.94]% Inboard
Moz 2
y [ ESOKL24 38.1[1.50] 19.0(0.75] 81032 08[0.03]
}5[08345] 16 [0.30]*&‘_' E50KL25 38.1[1.50] 19.0[0.75] 8.1[0.32] 0.8[0.03]
[0.64] E50KL26 38.1[1.50] 17.5(0.69] 6.410.25] 1.0[0.04]
Outboard
E50KL27 38.1[1.50] 19.0(0.75] 8.1[0.32] 0.8[0.03]
E50KL28 38.1[1.50] 19.0[0.75] 8.1[0.32] 0.8[0.03]
E50KL29 38.1[1.50] 17.5[0.69] 6.4[0.25] 1.0[0.04]
E50KL30 38.1[1.50] 19.0[0.75] 25.411.00] —

Bantam Lever

Approximate Dimensions
in mm [in]

16
[0.62]

Precision Adjustment

Approximate Dimensions in mm [in]
A B c
Catalog Number Lever Length®  Roller Diameter Roller Width D E F
E50KL340 17.5[0.69] 19.0(0.75] 8.1(0.32) 12.2(0.48] 6.1(0.24] 7.1(0.28)
[0.80] - E50KLAG5 23'29{1";’5?% 19.0[0.75] 8.1[032] 12.2[0.48] 6.1(024] 7.10028]
16 | Precision  |«.» E50KL535 175[069] 6.4[0.25] 12.210.48] 4.1[0.16] 56[022]
[0.63] Adjustment 127

Screw  [0.50]

Notes
@ Length from the operating shaft axis to the roller axis (or to the tip for non-roller operators).
® Maximum length dimension between operating shaft axis to the roller axis for comparison. Precision adjustable to lesser dimensions.
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27 M
[1.08] [0.42]

Operators

54
- [2.12) ™ ﬂcr
38
I [1:50]
7
B \ I[’I.OG] /
Dia. ? OJ| [0.38]
16 12
HPEN E-»>| 1.0
[0.621" ~ [0.48] 5L 0.04]

54

*[2.12]
G
1 @50y,

B [1.06] |/
Dia. ? .
16 1L 12 oS
[0.62] [0.48] D kG
Notes

@ Length from the operating shaft axis to the roller axis (or to the tip for non-roller operators).

Adjustable Roller
Approximate Dimensions in mm [in]

Catalog Number ‘L‘ever Length © :oller Diameter goller Width D E
E50KL539 25.4(1.0]to 17.5(0.69] 6.4[0.25] 5.8(0.23] 7.6[0.30]
E50KL201 275 19.0(0.75] 8.1[0.32] 7.4[0.29] 8.4[0.33]
E50KL201SPL ® 19.0[0.75] 8.1[0.32] 7.410.29] 8.4[0.33]
E50KL538 19.0[0.75] 8.1[0.32] 7.410.29] 8.4[0.33]
E50KL599 19.0[0.75] 12.710.50] 11.6[0.46] 12.2[0.48]
E50KL537 19.0[0.75] 25.411.00] 22.910.90] 24.110.95]
E50KL598 12.7[0.50] to 102.0[4.00] 2.8[0.11] 4.8(0.19] 24.110.95]
82.6(3.25]
E50KL31 12.710.50] to — — — —
95.2[3.75]
E50KL443 41.3[1.63]to 38.1[1.50] 7.410.29] 6.6[0.26] 8.1[0.32]
95.2[3.75)®@
Fork Lever—Both Rollers on One Side
Approximate Dimensions in mm [in]
A B c
Catalog Number  LeverLength®  Roller Diameter  Roller Width D E
E50KL545 38.1(1.50] 17.5(0.69] 6.4[0.25] 2.0[0.08] 3.6[0.14]
E50KL204 38.1[1.50] 19.0[0.75] 8.1[0.32] 4.1[0.16] 5.1{0.20]
E50KL544 38.1[1.50] 19.0[0.75] 8.1[0.32] 4.1[0.16] 5.1{0.20]
E50KL543 38.1[1.50] 19.0[0.75] 25.411.00] 21.3[0.84] 22.410.88]
Fork Lever—One Roller Outside, One Inside
Approximate Dimensions in mm [in]
A B c
Catalog Number  Lever Length®  Roller Diameter  Roller Width D E F G
E50KL542 38.1[1.50] 17.5[0.69] 6.4[0.25] 2.0(0.08] 3.6(0.14] 16.3[0.64] 17.8[0.70]
E50KL203 38.1[1.50] 19.0[0.75] 8.1[0.32] 4.1[0.16] 5.1[0.20] 18.5[0.73] 19.6[0.77]
E50KL541 38.1(1.50] 19.0(0.75] 8.1[0.32] 4.1[0.16] 5.1{0.20] 18.5[0.73] 19.6(0.77]

@ By reassembling lever, minimum length can be reduced another 12.7 mm [0.5 in].
® High-grade stainless steel.
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Approximate Dimensions in Inches or mm [in]

Rod Type Operators

—{1+ B Dia. M

5T
[6-2355] “50] 9.65
: 2845 " 138
[1.12]

Adjustable Wide
Roller Lever

|

[.75]

|7
(B I RN B4 22.9R b

[.50]

Notes

19.1 Dia,

Adjustable Rod

Operators

Catalog Number ll:od Length ©® :od Diameter

E50KL399 140.0 [5.50] 4.8[0.19]

E50KL202 3.2[0.12]

E50KL581 222.0[8.75] Rod size (square):
32[0.12]x3.2[0.12]

E50KL220 229.0[9.00] 4.8[0.19]

E50KL226 305.0(12.00] 32(0.12]

Spring Rod — E50KL556

3

6.35
[.25]

Nylatron Loop—E50KL142

9.7
[.38]

® Applies when lever is extended to the maximum dimension.
@ Length from the operating shaft axis to tip.

Max. _
l‘.!ﬁtﬂ i o
ia, 5.1 9.7
20
0 22.9[ | [.38]

4.0
*‘ [.158) Dia-
Max.

139.7
[5.50]

Spring Rod — E50KL421 Adjustable Wire
R 2.29 . 12.7
*”‘[0.9] Dia. ” [50]™] .
228.6 Steel T 1 1C
[9.0] || Spring Rod T T
(I
) Max. [.26]
Ext. U 305 U
295.15 H e L12] Dia. o
[11.62] = [307.85] Nylon
12.12 e 152 .
( 1 L.06] Dia.
= 1[%31? | Steelcore
| : | -
6.35 21270 T_L{\_,I}%i?u
[-28]| " 150] 9.65 o157
28.45 " 1-38] 6.35 > 50 %9.65
[1.12] (28] e 25> 1381
[1.12]
Eye Bolt
Ci
e
A
D
.67 )
17]
Catalog A B C
Number Rod Length @ Rod Diameter Rod Width D
E50KL33 38.1[1.50] 4.810.1875] 13.110.52] 8.610.34]

Loop ID: 9.5[0.375]
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Operators

Wobble Type Operators
Nylon Rod Stainless Steel Rod Coil Spring
.60 3
Dia
— 250] Dia. .063] ,.| :«[ 344] Dia.
[l | 20.60
1 346.45 146.
181 [13.64] [5_672?
124.45
@l I b [4.90] @l I |&
i l i
]
i ﬁ
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Non Plug-In Switches

Non Plug-In Switches Contents
Description Page
Non Plug-In Switches
Product Selection .. ......... ... ... ... .. V8-T2-90
Technical Data and Specifications . ......... V8-T2-91
Dimensions . .......... ... V8-T2-91
Non Plug-In Switches
Product Description A Featlures - Standal_'ds and Certifications A DANGER
10316 Type L non plug-in e Side and top rotary, side e UL Listed
limit switches by Eaton’s and top push or wobble e CSA Certified THIS SENSOR IS NOT A
electrical sector are sold operation ﬁG_FéE';II';g)E_\r/cI)CBEEAlI}ISI)EISL\ISOX
as complete assembled e CW, CCW or CW and CCW >
devices only with a wide operating modes are field @ SP SAFETY DEVICE. This sensor
array of operating head convertible is designed on_Iy to de_tect
configurations. All switches and read certain data in an

* Double break-make snap
action contacts, same
polarity each pole

electronic manner and
perform no use apart from
that, specifically no safety-

are single-pole TNO-1NC.

* Captive saddle clamp related use. This sensor
terminals accept up to product does not include
#12 wire self-checking redundant

e Head can be mounted circuitry, and the failure of
in any of four discrete this sensor product could
positions, intervals of 90° cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),
- - in Canada call 1-800-268-3578.

For the most current information For Aoplication Assi in the U.S. and Canad
on this product, visit our Web site: or Application Assistance in the U.S. and Canada
www.eaton.com call 1-800-426-9184.
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Non Plug-In Switches

Product Selection

Complete Assembled Switches Single-Pole TNO-1NC

Operating Data—Nominal

Travel to Operate  Travel to Reset Force to Operate  Minimum
Operating Characteristics Contacts Contacts Total Travel Contacts Return Force Catalog Number
Side Rotary Operated  Side Rotary Operated ®
Standard 10° 4° 50° 3in-lbs 45in-0z 10316H187
Top Rotary Operated @
Clockwise 20° 12° 140° 1.1in-Ibs 3in-0z 10316H700
Counterclockwise 20° 12° 140° 1.1in-lbs 3in-0z 10316H701

Side Push Operated Side Push Operated

@m Adjustable pushbutton 0.07in (1.8 mm) 0.03in (0.8 mm) 0.29in (7.4 mm) 4 lbs 80z 10316H621

@E@ @i@ Vertical roller— 0.07in (1.8 mm) 0.03in (0.8 mm) 0.29in (7.4 mm) 4 |bs 80z 10316H284

0.44in (11.2 mm) dia.

{@" Horizontal roller— 0.07 in (1.8 mm) 0.03in (0.8 mm) 0.29in (7.4 mm) 41bs 8oz 10316H285
0.44in(11.2 mm) dia.

Top Push Operated Top Push Operated

Pushbutton 0.04in (1.0 mm) 0.02 in (0.5 mm) 0.28in (7.1 mm) 4 |bs 80z 10316H281
Roller—0.44 in (11.2 mm) dia. 0.04in (1.0 mm) 0.02in (0.5 mm) 0.28in (7.1 mm) 4 |bs 80z 10316H283
Roller—0.75in (19.1 mm) dia. 0.04in (1.0 mm) 0.02in (0.5 mm) 0.28in (7.1 mm) 4 |bs 80z 10316H577
Wobble Operated Wobble Operated @
F‘ Spring 10° 6° 15° 1in-Ib 2.4 in-0z 10316H299
. Nylon rod 10° 6° 15° 2in-lbs 2.4 in-0z 10316H296
= Wire 10° 6° 15° 2in-Ibs 24 in-0z 10316H484
]
Cat whisker 15° 5° 30° 0.63in-Ib 1.7 in-0z 10316H341
Notes

® For operating levers, see Page V8-T2-80.
@ For wobble operators, see Page V8-T2-80.
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Non Plug-In Switches

Technical Data and Specifications

Non Plug-In Switches

Description Specification

Contact rating NEMA A600, R300 double break-make snap action contacts
Electrical life 500,000 operations minimum

Mechanical life 5,000,000 operations minimum at full load

Conduit entrance 0.5in(12.7 mm) NPT

Material of construction Zinc die cast

Enclosure rating NEMA1,4,13

Ambient operating temperature —20° to 200°F (=29° to 93°C) ©®

Approximate shipping weight 21bs

Electrical Data—Maximum Contact Ratings per Pole @

Current, Amperes Volts, Amperes
Cont. Thermal DC Current,

AC Volts Make Break Ratings Make Break DC Volts Ampere
NEMA A600, R300 Rating

120 60 6 10 7200 720 125 0.22

240 30 3 10 7200 720 250 0.11

480 15 1.5 10 7200 720 250 0.1

600 12 1.2 10 7200 720 250 0.1

Dimensions
Approximate Dimensions in Inches or Inches (mm)

Side Rotary Operated Side Pushbutton,
Head with Switch Adjustable Top Pushbutton Side Push, Vertical Roller
ggz s % W?*O-OS 0.318q. [+©@ - - 0.31Sq. ® Aﬂ %j
.25 ¥ [u — |B=8 1.0 1.0
| $os 159 jos i
o1 L= 0.50 J&7aNo] =
2.84 3.875 ] +-0.31 Max. ‘f
Eig;%g Adustment MQJ_ M Dimension “A”
With 0.44(11.2) dia. roller ~ 1.78(45.2)

Mg
178 ] With 0.75 (19.1) dia. roller  2.09(53.1)

(2) 0.203 Dia. Holes for Front Mtg.
(2) 10-32Tapped Holes 0.375 Deep
for Rear Mtg.

Side Push Maintained

Contact Top Push Roller Wobble Operators Not
otes
0.16 +‘ ‘+ ® Ranges below 32°F (0°C) are based on
absence of freezing moisture or water.
T @ Contacts must be same polarity when
A both circuits are used.
0.50 ® Dimension from centerline of head to
. mounting surface is 0.78 in (20 mm).
T @ Center to mounting surface.
Dimension “A” A B c
With 0.44 (11.2) dia. roller ~ 2.03(51.6) Wobble Spring
With 0.75(19.1) dia. roller 2.34(59.4) 5.44(1382) 0.31(7.9) 0.81(20.6)
Wire Wobble Stick
12.5(317.5) 0.08(2.0) 0.81(20.6)
Nylon Wobble Stick

45(1143) 0.25(6.4) 0.81(20.6)
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Hazardous Location Limit Switches

Hazardous Location Limit Switches

Hazardous Location Limit Switches

Product Description

Type LX, CX and CBX limit
switches by Eaton’s electrical
sector are designed for
extreme environmental
service in NEMA 7-9
locations where the danger
of an internal or external
explosion of flammable
gases, vapors, metal alloy

or grain dust exists. Type CB
provides excellent corrosion
resistant properties in
NEMA 4X applications.
Markets served include
mining, grain storage, forest
products, petrochemical,
pharmaceutical and waste
and sewage management.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T2-92

Features

e Sealed and unsealed
versions available

¢ One-way gasket on sealed
version keeps liquids out,
yet allows a harmless
release of gases in the
event of an internal
explosion

e Silicon bronze housing
provides excellent
corrosion resistant
properties in extreme
NEMA 4X applications

e Temperature buildup on
limit switch surface is
dissipated by housing
design and materials used

e Utilizes the operating
heads and internal
switch mechanisms of the
10316 L non plug-in line

Contents
Description

Page

Hazardous Location Limit Switches

Product Selection . .......
Technical Data and Specifications . .........
Dimensions ............

Standards and Certifications

e cUL
(@

Listed
NEMA Ratings Comparison
Switch Type
LX cX CBX CB®
NEMA 1, 4,13
— v v v
NEMA 4X
— — 4 v
NEMA 7 Division |, Class I, BCD
4 v v —
NEMA 9 Division |, Class Il, EFG
v v v —
Note

@ Not rated for explosive locations.

V8-T2-93
V8-T2-94
V8-T2-91

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada
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Product Selection

Hazardous Location Limit Switches

Complete Assembled Switches with Spring Return Heads ©

Operating Data—Nominal

Force to
Travel to Operate  Travel to Reset Operate Minimum Body
Head Type Contacts Contacts Total Travel Contacts Return Force Type Contacts Catalog Number
Side Rotary Standard, 10° Pre-Travel ®
Operated @ 10° 4° 50° 3.0in-lbs 45in-0z Type LX INO-INC® 10316H1002
2NO 10316H1039
INO and INC® 10316H1049
2NC 10316H1059
Type CX INO-INC@ 10316H2200
INO and INC® 10316H2176
2NC 10316H2178
Type CB INO-INC@® 10316H2149
2NC 10316H2140
Type CBX INO-INC@ 10316H2168
2NC 10316H2159
Narrow Differential 5° Pre-Travel @
5° 2° 50° 6.0 in-lbs 45in-0z Type LX INO-INC® 10316H1146
Type CX INO-INC@ 10316H2197
Neutral Position, 18° Pre-Travel ®
18° 6° 50° 1.8in-Ibs 25in-0z Type LX 2NO 10316H1071
2NC 10316H1072
Type CX 2NO 10316H2179
Type CBX 2NC 10316H2160
Side Push Operated Pushbutton
0.07'in (1.8 mm) 0.03in(0.76 mm) 0.29in (7.4 mm) 41bs 8oz Type LX INO and INC® 10316H1213
@ Adjustable Pushbutton
0.07in (1.8 mm) 0.03in (0.76 mm) 0.29in (7.4 mm) 41bs 8oz Type LX INO-INC@ 10316H1192
@m Vertical Roller, 0.44 in (11.2 mm) Diameter
0.07in (1.8 mm) 0.03in (0.76 mm) 0.29in (7.4 mm) 41bs 8oz Type LX INO-INC® 10316H1007
@3 Vertical Roller, 0.75 in (19.1 mm) Diameter
0.07in (1.8 mm) 0.03in (0.76 mm) 0.29in (7.4 mm) 4 |bs 8oz Type LX 1NO-INC @ 10316H1194
Notes

® Contact Eaton’s Sensor Applications Engineering at 1-800-426-9184 for replacement contact blocks.
@ For operating levers, see Page V8-T2-80. Only levers with Nylatron rods or rollers should be used with explosion-proof limit switches.
® Field convertible to clockwise only or counterclockwise only operation.

@ 1NO-1NC contacts must be same polarity when both circuits are used—1NO and 1NC contacts have isolated poles and may be used on opposite polarity.

® Neutral position switches operate one circuit in each direction.

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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Hazardous Location Limit Switches

Complete Assembled Switches with Spring Return Heads, continued ©

Operating Data—Nominal

Force to
Travel to Operate  Travel to Reset Operate Minimum Body
Head Type Contacts Contacts Total Travel Contacts Return Force Type Contacts Catalog Number
Top Push Operated Pushbutton
0.04in (1 mm) 0.02in (0.5 mm) 0.28in (7.1 mm) 41bs 8oz Type LX INO-INC @ 10316H1004
Type CX INO and INC@ 10316H2188
Adjustable Pushbutton
0.04in (1 mm) 0.02in (0.5 mm) 0.28in (7.1 mm) 41bs 8oz Type LX INO-INC® 10316H1191
INO and INC®@ 10316H1212
Roller, 0.44 in (11.2 mm) Diameter
0.04in (1 mm) 0.02in (0.5 mm) 0.28in (7.1 mm) 41bs 8oz Type LX INO-INC®@ 10316H1006
Type CBX INO-INC®@ 10316H2170
Roller, 0.75 in (19.1 mm) Diameter
0.04in (1 mm) 0.02in (0.5 mm) 0.28in (7.1 mm) 4 bs 8oz Type LX INO-INC @ 10316H1193
Wobble Operated Spring
10°® 6° 15° 1in-b 2.4 in-0z Type LX INO-INC @ 10316H1237
Nylon Rod
10°@ 6° 15° 2 in-Ibs 5.6 in-0z Type LX INO-INC @ 10316H1009

Technical Data and Specifications

Hazardous Location Limit Switches

Description

Specification

Material of construction

LX, CX

Cast aluminum die cast

CB, CBX

Silicon bronze

Conduit entrance
LX

1/2 in pipe tap

CB, CBX, CX

3/4 in pipe tap

Mounting

Surface mount

Enclosure rating

LX, CX, CBX NEMA 7 Div. 1, Class | BCD; NEMA 9 Div. 1, Class II, EFG @
CB, CBX NEMA1, 4,4X,13®
CX NEMA1,4,13®

Ambient operating temperature

—20° to 200°F (-29° t0 93°C)®

Approximate shipping weight

X 2 lbs

CX 2.51bs

CB, CBX 6 Ibs
Notes

® Contact Eaton’s Sensor Applications Engineering at 1-800-426-9184 for replacement contact blocks.
@ 1NO-1NC contacts must be same polarity when both circuits are used—1NO and 1NC contacts have isolated poles and may be used on opposite polarity.

® Travel with force applied at one-in (25.4 mm) radius. Applied at end of operator, travel is approximately 14.

@ A conduit seal-off kit is required for these switches
® Ranges below 32°F (0°C) are based on absence of freezing moisture or water.

V8-T2-94
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Electrical Data—Maximum Contact Ratings, per Pole

Hazardous Location Limit Switches

Current, Amperes Volt Amperes DC Current,
AC Volts Make Break Cont. ©® Make Break DC Volts Ampere
1NO-1NC Switches
NEMA A600, R300 rating
120 60 6 10 7200 720 125 0.2
240 30 3 10 7200 720 250 0.1
480 15 15 10 7200 720 250 0.1
600 12 1.2 10 7200 720 250 0.1
All Other Switches, B600
120 30 3 5 3600 360 120 0.1
240 15 1.5 5 3600 360 240 0.05
480 75 0.75 5 3600 360 240 0.05
600 6 0.60 5 3600 360 240 0.05
Dimensions

Approximate Dimensions in Inches or Inches (mm)

Type LX Switch with
Side Rotary Head

1/4-20
PipeTap
0.28 Deep
Both
Sides

027 Dia.
2 Holes

Type CX, CB and CBX
Switches with
Side Rotary Head

[«—— 3.08

q
0.257 Dia. |-325

4 Mtg. Holes | 350

5.35 3/4-14Taper
PipeTap
e

4165

q 71w

b it Y ;
k236 | 254 w¥REC
3.00 Type CBX
2.60 —Type CB

Adjustable Side
Pushbutton Head

1.44 —~|
2 +0.09
— = 1.0
jo5
(©) >« 0.1
< 0.31 Max.
Adjustment

0.318q. <@

>
(«+1.56 >

Side Pushbutton Head

Adjustable Top
Pushbutton Head

0.31 Sq.
0.10 ~0.31 Max.
v ,(Adjustment
[ @

1.69

Bl

c0.25(J —~~_ )

Top Push Roller Head

0.16 +‘ ‘*

Dimension “A”

With 0.44(11.2) dia. roller

2.03(51.6)

With 0.75(19.1) dia. roller

2.34(59.4)

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com

> }+0.315q.

1.59

0.50 l

Top Pushbutton Head

®

Wobble Operators

A
A B 4
Wobble Spring
544(1382) 031(7.9) 0.94(23.9)
Nylon Red
45(1143)  0.25(6.4) 0.94 (23.9)

WWW.COmoso.com

Side Push, Vertical
Roller Head

A ——‘ ®
|t
1.0
05 |

Dimension “A"
With 0.44 (11.2) dia. roller
With 0.75(19.1) dia. roller

1.78(45.2)
2.09(53.1)

Notes

® 1NO-1NC contacts must be same
polarity when both circuits are used—
1NO and 1NC contacts have isolated
poles and may be used on opposite
polarities.

@ Dimension from centerline of head to
mounting surface is 0.78 in (20 mm).

® (Center to mounting surface.

V8-T2-95



Special Purpose Limit Switches

Special Purpose Limit Switches

Special Purpose Limit Switches

Product Description

Special Purpose (Type F),
Rotating Shaft (Type J),
Pneumatic Time Delay (Type
LP) and Precision and Cabinet
Door Interlock (Type PS) Limit
Switches from Eaton’s
electrical sector serve a
variety of special purpose
industrial applications for
MRO and User Replacement
requirements.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T2-96

Features
e UL Listed

e CSA Certified
(PS and J only)

Contents
Description

Special Purpose Limit Switches
Product Selection

Roller Lever Switches . ..

Rotating Shaft Switches

Pneumatic Time Delay Switches ........
Precision Switches ... ..
Technical Data and Specifications .. ........
Dimensions .............

Standards and Certifications
Type F
e UL Listed

Type J
e UL Listed
e CSA Certified

Type LP
e UL Listed

Type PS
e UL Recognized
¢ CSA Certified

® &

Page

V8-T2-97
V8-T2-97
V8-T2-98
V8-T2-98
V8-T2-99
V8-T2-101

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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Special Purpose Limit Switches

Product Selection

Roller Lever Switches

Roller Lever Type F Switches ©

Travel to Operate  Travel to Reset

Operator Circuit Contacts Contacts Total Travel Over-Travel Catalog Number
Roller lever (CW and CCW operation, 1NO-1NC 40° 35° 65° 25° 10316H18
spring return)
2NO-2NC 17° 6° 60° 43° 10316H320
Rotating Shaft Switches
Type J
Rotating Shaft Limit Switches contacts will trip when
allow the shaft to be rotated a reaching a preset limit in the
preset number of revolutions opposite direction. These
(adjustable from 1/2 to 100 switches are typically used in
with an accuracy of 1/20 of a crane and hoist applications
turn) before the contacts will to provide end of travel stops
switch. A second set of for the hook assembly.
Rotating Shaft Type J Switches
Reversal After
Shaft to Max. Turns to Min. Turns to Over-Travel Before Tripping to Enclosure
Cam Ratio  Trip Contacts Trip Contacts Resetting Contacts Reset Contacts Circuit @ Rating Catalog Number
103:1 100 input 1/2 input 103 input 1/8 input 2NC NEMA1 10316H50
shaft turns shaft turns shaft turns max. shaft turns min.
2NO-2NC®  NEMA 4 10316H54 ®
Notes

@ Replacement operator head is available with part number 86-862-22.
Replacement roller lever is available with part number 24-1712.
Replacement key pin and washer for roller is available with part number 16-906.

@ For replacement NO contacts, order 17-1403; NC contacts, order 17-702.

® 10316H54 has factory set circuits, but is easily convertible to any of three circuits (2NO-2NC, 4NO or 4NC).
Full instructions enclosed with every switch.

Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com V8-T2-97
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Special Purpose Limit Switches

Pneumatic Time Delay Switches

Pneumatic Time Delay

Precision Switches

Cabinet Door Interlock

°M°1

Type LP Switches

Timed Direction of
Operator Total Travel Pre-Travel Circuit Contacts Rotation @ Catalog Number
Side rotary 50° 10° 1NO-1NC ON delay cW 10316H1580
(Spring return to center) ®
CW and CCW 10316H1600
OFF delay cwW 10316H1610
CW and CCW 10316H1630
Type PS Switches
Circuits— Circuits—
SPDT 1NO-1NC DPDT 2N0O-2NC Operator Only

Operator

Catalog Number

Catalog Number

Catalog Number

Precision Switch Devices

Precision switch only 10316H89 10316H2000 —
Pushbutton with oiltight plunger —_ 10316H2006 —_

Roller with oiltight plunger perpendicular to mounting holes — 10316H2012 —

Roller with oiltight plunger in line with mounting holes 10316H110 — —

6 in lever with top and right-hand mounting bracket 10316H113 — 10316H143
6 in lever with top and left-hand mounting bracket — — 10316H144
Roller lever with top and right-hand mounting bracket 10316H119 — 10316H145
Roller lever with top and left-hand mounting bracket 10316H122 — 10316H146
One way roller lever with top and right-hand mounting bracket — — 10316H147
One way roller lever with top and left-hand mounting bracket — — 10316H148
Cabinet Door Interlocks

Precision switch only 10316H828 10316H829A —

Cabinet door interlock operator with one precision switch and 10316H1028 10316H2042 10316H150
with red (defeated ®) indicator

Cabinet door interlock operator with two each of listed precision 10316H1029 — —

switches and with red (defeated @) indicator

Notes
® Requires an operating lever, see Page V8-T2-80.
@ Field convertible.

® The plunger exposes a red band when pulled out to indicate that interlock is defeated.

V8-T2-98 Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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Special Purpose Limit Switches

Technical Data and Specifications

Special Purpose Limit Switches

Description Specification

Roller Lever Switches—Type F

Enclosure rating NEMA 4
Operating temperature 0° to 180°F (—18° to 82°C)
Conduit entrance 0.5in NPT
Shipping weight 40 Ibs
Rotating Shaft Switches—Type J
Shipping weight
NEMA 1 models 5.5 Ibs
NEMA 4 models 13 Ibs
Pneumatic Time Delay Switches—Type LP
Timing range 0.05 to 60 seconds
ON delay function Timing begins when lever is actuated and held
OFF delay function Timing begins when lever is released
Repeat accuracy @ With 15 second or higher interval between timing periods: +10% of setting maximum
With less than 15 second interval between timing periods: +25% of setting maximum
Operating frequency 250 operations per minute maximum
Enclosure rating NEMA 4,13
Ambient operating temperature 32° to 150°F (0° to 65°C)
Conduit entrance 0.5in NPT
Shipping weight 21bs
Note

® To maintain operating accuracy during the timing cycle, the switch lever must be faster than the timed setting.
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Special Purpose Limit Switches

Type F—Maximum Ampere Ratings

AC Volts DC Volts
Circuit State 120 240 480 600 120 240 600
1NO-1NC Make 60 30 20 15 — — —
Break 6 3 15 1.2 2.2 11 0.40
2N0-2NC Make 40 20 10 8 — — —
Break 15 10 6 5 0.5 0.2 0.02

Type J—Maximum Ampere Ratings

AC Volts DC Volts
State 120 240 480 600 120 240 600
Make 60 30 15 12 22 1.1 —
Break 6 3 15 12 22 1.1 —
Continuous® 10 10 10 10 10 10 —

Type LP— Electrical Data, Maximum Contact Ratings/Pole

Current, Amperes Volt Amperes DC Current
AC Volts Make Break Cont. ©® Make Break DC Volts Amperes

All Switches TNO-1NC

NEMA A600, R300 Rating

120 60 6 10 7200 720 120 0.2
240 30 3 10 7200 720 240 0.1
480 15 15 10 7200 720 240 0.1
600 12 1.2 10 7200 720 240 0.1

Type PS—Maximum Ampere Ratings

DC Volts
AC Volts Double Throw

Type State 120 240 430 600 120 240 600
Heavy-Duty 1/2 hp, 250 Vac Maximum
Single-pole Make 40 20 10 8 20 05 0.1

Break 15 10 6 5 0.5 0.2 0.02
Double-pole Make 30 15 8 6 0.5 0.2 0.2

Break 3 15 1 0.8 0.2 0.1 —
Note
® Thermal rating. Valid only if switch does not have to make or break.
V8-T2-100 Volume 8—Sensing Solutions CA08100010E—May 2013 www.eaton.com
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Dimensions
Approximate Dimensions in Inches (mm)

Roller Lever Switches

Type F

6.88 (174.8) 1- & 2-Pole
7.69 (195.3) 3-Pole

1.31 (33.3)
1- & 2-Pole

1.13 (28.7)
3-Pole

3

Approximate Dimensions in Inches only

Special Purpose Limit Switches

3.00 (76.2)
1-& 2-Pole” |

3.31 (84.1) 3-Pole

2-Pole 1

0(76.2)
3-Pole

2.69 (68.3)
1-
3.0

3.66 (93.0)
1- & 2-Pole

3.75 (95.3)
3-Pole

Rotating Shaft Switches
Type J—NEMA 1 Models Type J—NEMA 4 Models
4.375 —e1.75+ e 3 OPTIONAL SETS OF
1 Sitze0 MOUNTING HOLES
kS
I3 = N* z‘tq"A 0.50 DIA.
i \ 2 st
0.125 x 0.50 KEYWAY f :{ | R
T_ 375+ v‘LI.Qi
fe— 560 —
4.06 g 1
l_ 4.44
@ —=] fad o=}

586

Pneumatic Time Delay Switches

Type LP

05— 1.7
=1 o.zaﬂ%%ﬁa 2

¥

L

o] | 025
z QT ! 5.06

2875

I . 0

I3 R
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Approximate Dimensions in Inches [mm]

Special Purpose Limit Switches

Precision Switches

Type PS

0.156 [4] Dia. 0.81121] ¢ 157 (4]

2 Mtg.
Holes \‘{ o

0.137 [3.5]
Stroke

142125 [54]»]
247163 >

01995
iy

T

0.345 [8.7] | 7&§ A
[48]

Contact Block Mechanism

Tﬁ (1.1
—o7gx |(1381H Dia.
[20]y 145

—="-1"[115]
1.20

L ﬁ»{so.s]
247 [63] 081 [21]4«—>|
Push Roller Type

1.38[35]

0.69-4
[17.5]

v0.25[64]
4105 I A
[265]

15/32-32 1.05 [26.6] 0.31

Th

‘«2.47 [63]

d 097125]> [«
rea [251% 5]

0.78%
[20]y v

[1.2
[26]
~ 0.81
A 08 e

Pushbutton Type

0.69 4

[17.5]

0.5]

0.38

0.97 [24.6]
6 in Lever Type

B9 <184, om6143

0.16 (4.3 F L 025
Dia. 4 Holes 0.56 [%{][6.4]
22

#10-32Tap ' 0.88
2 Holes H " F %1.03
o

Cabinet Door Type
Two Contact Blocks

F2.59 [66]

%9
2.31(68]
[59] l
5 Y

A 4
0.56 Pad 0.25
[14] 016 [4.3] A1
"*" Dia. 2 Holes 64
#1032 Tap

0.88—<> 2 Holes

Cabinet Door Type
One Contact Block

V8-T2-102

0.5[13]

«-2.81(71]-»1 0.97 [24.6]
One Way Roller Type

A 47 Dia.
10[28] ﬂ 4Holes
0.694 ]
[17.5]
0.5[13] 0.97[24.6]

Roller Lever Type
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Unless otherwise noted, the products contained in this section should not
be used for functional safety applications. These products were not designed
or tested to IEC 60947-5-3 or recommended for functional safety.

91 Learn
Online
For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),
in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada
call 1-800-426-9184.
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Introduction

Quick Reference Guide

Inductive Proximity Sensors

Sensing Application Sensing Style Size Max Range Product Family Page
Shielded Shielded tubular 8 mm 3mm Global Proximity Sensors V8-T3-36
Sense! 12mm 4mm iProx™ Sensors V8-T3-10
2mm E57 Premium + Series V8-T3-17, V8-T3-29
Bt 5mm Global Proximity Sensors V8-T3-36
18 mm 8 mm iProx Sensors V8-T3-10
5mm E57 Premium + Series V8-T3-17, V8-T3-29
8 mm Global Proximity Sensors V8-T3-36
30mm 15 mm iProx Sensors V8-T3-10
10mm E57 Premium + Series V8-T3-17, V8-T3-29
15 mm Global Proximity Sensors V8-T3-36
Unshielded Unshielded tubular 8 mm 6 mm Global Proximity Sensors V8-T3-36
Senso! 12mm 10 mm iProx Sensors V8-T3-10
10 mm E57 Premium + Series V8-T3-17, V8-T3-29
10 mm Global Proximity Sensors V8-T3-36
Taract Mounting 18 mm 18 mm iProx Sensors V8-T3-10
20 mm E57 Premium + Series V8-T3-17, V8-T3-29
18 mm Global Proximity Sensors V8-T3-36
30mm 29 mm iProx Sensors V8-T3-10
22 mm E57 Premium + Series V8-T3-17, V8-T3-29
29 mm Global Proximity Sensors V8-T3-36
Analog tubular 12mm 8mm AccuProx™ Analog Sensors V8-T3-45
18 mm 15mm AccuProx Analog Sensors V8-T3-45
30mm 25mm AccuProx Analog Sensors V8-T3-45
Shielded Shielded cube 40x40x40mm 20 mm E52 Cube Style Sensors V8-T3-74
Sensor
Target
Mounting
gnshielded Unshielded cube 40x40x40mm 40 mm E52 Cube Style Sensors V8-T3-74
ensor
Target
Mounting
V8-T3-2 Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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Introduction

Inductive Proximity Sensors, continued

Sensing Application Sensing Style Size Max Range Product Family Page
Target Shielded limit switch 118 x 40 x 40 mm 13mm E51 Modular Limit Switch Style Sensors V8-T3-83,
114 x39 x 38.4 mm E51 Limit Switch Style, Factory Sealed 6P+ Sensors V8-T3-92
Mounting E55 Limit Switch Style Sensors with Nonmetallic Housings
Shielded
Sensor
Target Unshielded limit switch 118 x 40 x 40 mm 24 mm E51 Series V8-T3-83,
Q 114 x 39 x 38.4 mm EB5 Series V8-T3-92
Mounting
Unshielded
Sensor
Target Shielded Shielded pancake 79x79x 39 mm 40 mm E56 Series V8-T3-66
- Sensor
Mounting
Unshielded pancake 79x79x39 mm 100 mm E56 Series V8-T3-66
Unshielded 110 x 110 x 41 mm
Targer Sensor 171.5x171.5x 67.5 mm
Mounting
Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com V8-T3-3
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Introduction

Technical Reference

Inductive Proximity Sensors

General

There are a number of factors which should be considered when applying induction proximity
sensors. A detailed discussion of these factors can be found on Page V8-T12-4. Presented below

are a few of the more important considerations for quick reference.

Mounting

Inductive proximity sensors
are available in two
classifications: shielded (also
known as embeddable or
flush mountable) and
unshielded (non-embeddable
or non-flush mountable).
What these terms refer to is
the distance to surrounding
metal that the device can be
mounted. In the case of a
shielded sensor the device
can be mounted with the
sensor completely
surrounded by metal.

V8-T3-4

In the case of an unshielded
sensor, a metal free zone
must be provided when
mounting the sensor. The
size of the metal free zone is
dependent on both the size of
the sensor and the type of
sensing range it has, for
example, standard or
extended.

Mounting Ranges

—i° [
/  —

—

e —

— /

s B=—

Shielding a b
Standard Range
Shielded 0 0
Unshielded 2xSn  Cap height
Extended Range
Semi-shielded Sn d
Non-embeddable ~ 2xSn  Cap height

Where a and b are the metal

free dimensions.

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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When mounting the sensors,
do not exceed the following
recommended torque
specifications.

Torque Specifications

Nickel-Plated

Stainless Steel Brass

12 mm Diameter

35 Ib-in (4.0 Nm) 20 Ib-in (2.3 Nm)

18 mm Diameter

70 Ib-in (7.9 Nm) 70 Ib-in (7.9 Nm)

30 mm Diameter

70 |b-in (7.9 Nm) 70 1b-in (7.9 Nm)




Extended Range Sensors

Introduction

Extended range proximity sensors by Eaton’s Electrical Sector offer sensing distances almost three
times greater than conventional devices. They are available in semi-shielded designs: mounted
similar to an embeddable sensor—and non-embeddable designs requiring more metal free zone
area than conventional unshielded sensors. All are available in a variety of circuits and terminations.

Target Material

When manufacturers of
inductive proximity sensors
state the sensing range of
their devices, they are usually
based upon a ferrous target
made of carbon-rolled steel
(IE FE 360) defined by
ISO630. For example, in this
product guide the
E57LAL18A2 has a sensing
range of 5 mm based upon a
target of mild steel.

Table of Correction Factors

Sensing ranges to targets
made of non-ferrous metals
have to have a correction
factor applied as listed in the
table below. To use this
table, multiply the sensing
distance of the device by
the factor given.

Multiply sensing range of device by factor given below.

Correction Factors

Sensor Size
Target 48mm 12mm 18 mm 30 mm Limit Switch
Stainless steel 400 0.90 0.90 1.0 1.0 1.0
Stainless steel 300 0.65 0.70 0.70 0.75 0.85
Brass 0.35 0.45 0.45 0.45 0.5
Aluminum 0.35 0.40 0.45 0.40 0.47
Copper 0.30 0.25 0.35 0.30 0.40

Target Size

Often overlooked when
applying sensors is the fact
that the manufacturer’s
stated sensing ranges are
also dependent upon target
size. The table below reflects
the standard target sizes
which were used to
determine sensing ranges.

Standard Target Size ®

Standard Sensing Range

If targets are the same size
or greater than standard, no
reduction in sensing distance
will occur. However, a
smaller target size will result
in a decrease in sensing
range.

Example: The EB7LAL18A2
has a sensing range of

5 mm. When used to sense
a brass target, the sensing

range becomes 2.25 mm

(5 mm x 0.45).

A general rule of thumb is
that the target size shall be
three times the range or the
size of the sensor face,
whichever is larger.

Extended Sensing Range

Target Shielded Devices Unshielded Devices Semi-Shield Devices Non-Embeddable Devices
4 mm 4 mm square 4 mm square — —

5mm 5 mm square 5 mm square — —

6.5mm 6.5 mm square 6.5 mm square — —

8 mm 8 mm square 8 mm square — —

12 mm 12 mm square 12 mm square 18 mm square 30 mm square

18 mm 18 mm square 24 mm square 36 mm square 60 mm square

30 mm 30 mm square 45 mm square 66 mm square —

Limit switch 45 mm square 72 mm square — —

Note
® Targets are 1 mm thick.

Volume 8—Sensing Solutions CA08100010E—October 2013
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Introduction

Product Selection Guide

iProx

E57 Premium+ Series

E57 Premium+ Series
Short Barrel

Global Proximity

.} .

s

)

Page V8-T3-10

Page V8-T3-17

Page V8-T3-29

Page V8-T3-36

Overview

Overview

Overview

Overview

Designed to be the highest performing
tubular inductive sensor. Standard features
include extended sensing ranges, high
noise-immunity, extreme durability and
includes Autoconfigure Technology.
Advanced features include output delay,
speed detection and cloning with
ProxView Software.

High performance inductive sensors include
stainless steel models, extended ranges
and right-angle sensing.

Full featured sensors with shorter overall
length than standard tubular sensors.

This full-line, tubular proximity sensor
family provides a cost-effective solution for
high volume OEM use.

Applications

Applications

Applications

Applications

Automotive, machine tool, material
handling where high sensing performance
and inventory consolidation is a priority

A wide variety of applications including
those where customers require AC/DC
universal inventory sensors

Automation, robotics, transfer lines,
conveyors, material handling

Machine tool detection, press applications,
cam detection, material handling, valve and
shaft position, automotive assembly

Product Features

Product Features

Product Features

Product Features

Auto-configure technology automatically
detects a sinking (NPN) or sourcing (PNP)
connection and switches the sensor
accordingly, without any user intervention

Optional computer programming cable and
Windows-based ProxView configuration
software makes it easy to customize
Sensors

Clone the sensor to match the
characteristics of more than 4,800
competitive models, or configure it to
match your specific application needs
Advanced programmable features such as
dual outputs, output delay, speed detection
and more

12, 18 and 30 mm diameters

Two- and three-wire AC and DC sensors
360° LED indicators standard

NO or NC outputs

Variety of terminations

Resettable short circuit protected and
reverse polarity on select models

Robust stainless steel tubes, shock-
resistant front caps, polycarbonate end
bells, and impact-absorbing potting
compound are resistant to physical and
environmental abuse in high temperature,
high pressure washdown and high shock
and vibration applications

Available in 12, 18 and 30 mm diameters

Two-wire sensors offer 20250 Vac or
Vdc operation; AC only 20-135 Vac

Three-wire models operate on 6-30 Vdc
360° LED indicators

Same sensing ranges as standard sensors
High flex extra long 5m cable or pigtail
micro-pin connector

Short circuit protection on AC/DC and
DC-only versions

8,12, 18 and 30 mm diameters

Two-wire sensors available in AC or DC
versions

Three-wire sensors available in DC versions
Shielded and unshielded models
LED indicators standard

Cable, micro-connector and nano-connector
terminations

Short circuit protection on DC models
NO or NC outputs

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Current ratings—

AC: 250 mA

DC: 300 mA

Enclosure ratings—
NEMA®4, 4X, 6, 6P, 12,13
IEC IP67, IP6IK
Construction—

Stainless steel

Current ratings—

AC: 250 mA

DC: 200 mA

Enclosure ratings—
NEMA 4, 4X, 6, 6P, 12,13
IEC IPG, IP6IK7
Construction—
Stainless steel

Current ratings—
AC mode—250 mA
DC mode—200 mA

Enclosure ratings—

NEMA 4, 4X, 6, 6P, 12,13

IEC IP67

Construction—

Stainless steel

Semi-shielded models: nickel plated brass

Current ratings—
AC mode—200 mA
DC mode—100 mA

Enclosure ratings—
IEC IP67, IPBIK

Construction—
Nickel plated brass
8 mm Nano: stainless steel

Approvals Approvals Approvals Approvals
cUL® Listed cUL Listed UL® Listed cCSAus
CE (AC/DC and DC-only models) CSA® Certified CE (DC-only models)
CE (AC/DC and DC-only models)
O LORS {ORS @~ C¢
Listed Listed Listed C us
V8-T3-6 Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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AccuProx

Ferrous Only Tubular

Metal Face

Introduction

High Current Output

Page V8-T3-45

Page V8-T3-51

Page V8-T3-54

Page V8-T3-58

Overview

Overview

Overview

Overview

AccuProx sensors feature analog outputs
that change linearly as the target moves
closer or further from the sensor face.

Sensors designed to detect only ferrous
metals (steel/iron).

Tough sensors with thick stainless steel
sensing faces and barrels.

DC sensors which can carry extremely large
continuous inrush current.

Applications

Applications

Applications

Applications

Part positioning, distance, size and
thickness measurement, general inspection
and error proofing (such as material
imperfection or blemish detection),
eccentricity or absolute angle detection,
identification of different metals

Workcell applications, automotive and
aircraft production

Metal cutting operations where damage to
sensor face could occur

Heavy-duty vehicles, cement mixers, lift
trucks, front end loaders, farm equipment

Product Features

Product Features

Product Features

Product Features

Extended linear sensing range of up to

25 mm—three times longer than standard
tubular analog inductive sensors

Outputs available in current

(4-20 or 0-20 mA) and voltage (0-10V)
High output resolution and repeatability
for applications requiring precision sensing
performance

Robust stainless steel barrel, shock-
resistant front cap, polycarbonate end bell
and impact-absorbing potting compound
Ideal for extreme temperature or high
pressure washdown environments

18 mm diameters

Two-wire AC or three-wire DC
NO or NC outputs

Micro- and mini-pin terminations
LED indicators

12,18 and 30 mm diameters
Two-wire AC or three-wire DC
20 mil thick stainless steel face
303 stainless steel barrel

LED indicator

2-meter cable, micro- and mini-pin
connections

30 mm diameter stainless steel housing
Solid-state output for 12 ampere
continuous, 50 ampere inrush capacity
—40° to 158°F (—40° to 70°C) temperature
range

NO and NC isolated outputs

Heavy gauge SJO cable

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Current ratings—
0-10 Vdc, 0-20 mA, 4-20 mA

Enclosure ratings—
NEMA 4, 4X, 6, 6P, 13
Construction—
Stainless steel

Current ratings—

AC: 500 mA continuous
DC: 200 mA continuous
Enclosure ratings—
NEMA 4, 4X, 6, 6P, 12,13
IEC IP67

Construction—
Stainless steel

Current ratings—

AC: 500 mA continuous
DC: 200 mA continuous
Enclosure ratings—
NEMA 4, 4X, 6, 6P, 12,13
IEC IP67

Construction—
Stainless steel

Current ratings—

Varies by model
Enclosure ratings—
NEMA 4, 4X,6,6P. 12,13
IEC IP67

Construction—
Stainless steel

Approvals Approvals Approvals Approvals
cUL Listed UL Listed UL Listed —

CSA Certified CSA Certified
:

Listed

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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Introduction

Miniature Short Body

E56 Pancake

Tubular, Nonmetallic
Housing

E52 Cube Style

Page V8-T3-61

Page V8-T3-66

Page V8-T3-71

Page V8-T3-74

Overview

Overview

Overview

Overview

Small diameter and short body (4, 5, 6.5
and 8 mm) tubular housings for tight
sensing applications.

Self-contained sensors capable of sensing
up to 3.94 inches (100 mm).

Tubular sensors with nonmetallic housings
offer high corrosion resistance.

A family of industry-standard, cube-sized
inductive sensors with long range
capabilities.

Applications

Applications

Applications

Applications

Automation equipment, robotics, machine
tool, counting, sorting

Qil rig operations, floor conveyors,
automotive assembly, overhead cranes

Food processing lines, high washdown
environments

Automotive, manufacturing,
machinery OEMs

Product Features

Product Features

Product Features

Product Features

Variety of diameters in stainless steel
housings

PVC cable, micro- and nano-pin connections
LED indicators standard

Short overall lengths

Short circuit and reverse polarity protection

40, 50, 70 and 100 mm sensing distances

Four-wire DC models have complementary
outputs (1 NO/1 NC)

Four-wire DC models use auto-configure
technology, which allows the sensor to
automatically adapt for NPN or PNP
without user intervention

Available in two-wire AC versions
Power and output LED indicator
Quick disconnect option

Short circuit protected in DC
Longest sensing distances available

12,18 and 30 mm diameters shielded and
unshielded sensing

Normally open or closed outputs
AC and DC voltages

Tough ABS plastic housing
Output LED on all models

Long inductive proximity ranges available
(up to 40 mm sensing distance)

Four-wire DC models have complementary
outputs (1 NO/1 NC)

Four-wire DC models use auto-configure
technology, which allows the sensor to
automatically adapt for NPN or PNP
without user intervention

Robust design featuring vibration and
impact-absorbing potting compound
Ideal for extreme temperatures or high
pressure washdown environments

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Current ratings—

DC: 200 mA maximum
Enclosure ratings—
NEMA 4, 4X, 6, 6P, 12, 13
IEC IP67

Current ratings—

AC: 500 mA continuous
DC: 200 mA continuous
Enclosure ratings—
NEMA 4, 4X, 12,13

Current ratings—
AC: 150 mA
DC: 200 mA

Enclosure ratings—
NEMA 3, 3S, 4,4X, 13

Current ratings—

DC: 300 mA maximum
Enclosure ratings—
NEMA 4, 4X, 6, 6P, 12,13
IEC IP67

Construction— (some models also rated NEMA 6) IEC IPG6 Construction—
Stainless steel IEC IP66 Construction— Zinc alloy/PPS, PL
Construction— ABS plastic
PPS
Approvals Approvals Approvals Approvals
CE cULus Listed — cULus Listed
c us cUL)us
Listed Listed

V8-T3-8
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E52 Rectangular Style

E55 Limit Switch Style,
Nonmetallic Housing

©

E51 Limit Switch Style,
Factory Sealed 6P +

Introduction

E51 Limit Switch Style,
Modular

Page V8-T3-78

Page V8-T3-81

Page V8-T3-83

Page V8-T3-92

Overview

Overview

Overview

Overview

Avariety of small rectangular sensors for
limited space applications.

These nonmetallic sensors provide
corrosion resistance in a limit switch style
housing.

Completely epoxy filled in unitized, one
piece limit switch style construction for
reliable performance under the most
adverse of environmental conditions.

Modular design allows maximum use of
inventories in these limit switch style
housings. Solid-state circuitry in a variety
of sensing ranges.

Applications

Applications

Applications

Applications

Tight applications where conventional
sensor are too large

Food processing lines, high washdown
environments

All corrosive environments: Coolants/
cutting oils, automotive applications

Machine tool, punch presses, automotive,
conveyor systems

Product Features

Product Features

Product Features

Product Features

Variety of housing styles R12, R18, Q16,
Q25

10 to 30 Vdc

NPN and PNP output

Short circuit protection

LED indicator for output status

5 position head can be top mounted or in
any of four side positions

Long sensing ranges up to 40 mm
Normally open or closed outputs
AC voltages

Tough PBT resin housing

One piece housing on switch body/
receptacle

Head and housing totally epoxy
encapsulated

Side sensing head can be unfastened and
moved to any of four positions

Quick disconnect options
Corrosive resistant epoxy coated housing

Modular heads, switch bodies, receptacles
Shielded or unshielded sensing ranges
Solid-state electronics

Viton gasket seals

LED indicators for power and output status
Top and side sensing heads

Alternate frequency for side by side
operation

Components individually labeled for easy
identification

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Current ratings—
DC: 100 mA maximum

Enclosure ratings—
NEMA1,2,3,3S, 4,12

Current ratings—
AC: 400 mA

Enclosure ratings—
NEMA 4, 4X, 6,12, 13

Current ratings—
AC: 1 ampere continuous
DC: 0.6 ampere continuous

Enclosure ratings—

Current ratings—
AC: 1 ampere continuous
DC: 0.6 ampere continuous

Enclosure ratings—

IEC IP66 IEC IP67 NEMA 3, 38, 4, 4X, 6, 6P, 12,13 NEMA 3, 3S, 4, 4X, 6,6P. 12,13
Construction— Construction— IEC P67 IEC IP67
PBT composition housing PBT resin Construction— Class I, Class II, Division 2
Die cast zinc Groups A, B, C, D, Fand G; Class Ill
Gasket material: Viton® Construction—
Die cast zinc
Gasket material: Viton
Approvals Approvals Approvals Approvals
— — cUL Listed UL Listed

® &

CSA Certified (most models)

O

Listed
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iProx Sensors

iProx Sensors

iProx Sensors

Product Description

The iProx represents the
highest performance, most
versatile tubular inductive
sensor offered by Eaton’s
Electrical Sector. By utilizing
an embedded micro-
processor and exclusive
SmartSense™ technology,
iProx can sense up to three
times farther than typical
sensors of its class, while
providing an unheard-of level
of customization.

Both shielded and unshielded
versions of iProx feature
extended sensing ranges.
This allows the sensor to be
mounted farther from the
target, thereby reducing the
potential for target impacts and
increasing the sensing
reliability of your application.

The iProx also includes a
wide range of advanced
features that can be enabled
via optional programming
tools. Using the ProxView
Windows-based software
package, an entirely custom
sensor can be programmed
to perfectly fit an application.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T3-10

Sensor characteristics, such
as sensing range, can be
customized down to the
nearest tenth of a millimeter.
Outputs can be changed from
NO to NC. The iProx even
features built-in timing delays
and speed detection logic—
no PLC programming is
necessary.

With extended sensing
range, quality construction
and the ability to adapt to its
environment, iProx is the
ideal choice for even the
most demanding inductive
sensing applications.

Application Description
Typical Applications

e Automotive

e Machine tool

e Material handling

e Metalworking

Features

¢ Available in AC two-wire,
DC three-wire and
unique DC fourwire with
complementary (NO-NC)
or dual NO outputs

¢ Reliably detect metal
targets at up to three times
the range of conventional
shielded or unshielded
tubular inductive sensors

Contents
Description

iProx Sensors
Product Selection

iProx Sensors . ........
Complementary and Dual Output Sensors .
Compatible Connector Cables ..........
Accessories . ............
Technical Data and Specifications .. ........
Wiring Diagrams .. .......
Dimensions .............

e Quality construction using
a stainless steel barrel,
360-degree dual-color
LED indicator, Ryton®
impact-resistant face cap
and vibration-absorbing
potting compound

e Auto-configure technology
automatically detects a
sinking (NPN) or sourcing
(PNP) connection and
switches the sensor
accordingly, without any
user intervention

e Exclusive SmartSense
embedded microprocessor
technology allows for
customizable range, band
sensing, nuisance metal
rejection, timing delays
and over/under speed
detection

e Optional computer
programming cable and
Windows-based ProxView
configuration software
makes it easy to customize
sensors

e Withstands high electrical
noise (up to 20 V/m)

¢ Resistant to extreme
temperatures (-40°F
[-40°C])

Page

V8-T3-11
V8-T3-13
V8-T3-14
V8-T3-14
V8-T3-15
V8-T3-16
V8-T3-16

Standards and Certifications
e cUL Listed

e CE
o) CE

C\®
Listed

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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Product Selection

iProx Sensors

Note: Custom iProx models can also be ordered directly from the factory with pre-set ranges, outputs and connectors.

Consult the Eaton Application Engineers at 1-800-426-9184 for more information.

Two-Wire Sensors

iProx Sensors

Operating Sensing NO Output NC Output
Voltage Range Shielding Connection Type ® Catalog Number @ Catalog Number @
Standard Range 12 mm Diameter
20-132 Vac 4mm Shielded 3-pin micro AC connector E59-M12A105A01-A1 &) E59-M12A105A01-A2 ()
3-pin micro AC pigtail ® E59-M12A105A01P-A1 &) E59-M12A105A01P-A2 ()
3-pin mini AC pigtail ® E59-M12A105A01PB-A1 () E59-M12A105A01PB-A2 (%)
Extended Range 2-meter cable E59-M12A105C02-A1 E59-M12A105C02-A2
10 mm Unshielded 3-pin micro AC connector E59-M12C110A01-A1 (2 E59-M12C110A01-A2 (&)
3-pin micro AC pigtail ©® E59-M12C110A01P-A1 () E59-M12C110A01P-A2 ()
3-pin mini AC pigtail ©® E59-M12C110A01PB-A1 ) E59-M12C110A01PB-A2 (-
2-meter cable E59-M12C110C02-A1 E59-M12C110C02-A2
Standard Range 18 mm Diameter
20-132 Vac 8mm Shielded 3-pin micro AC connector E59-M18A109A01-A1 &) E59-M18A109A01-A2 ()
3-pin micro AC pigtail ® E59-M18A109A01P-A1 () E59-M18A109A01P-A2 (&)
3-pin mini AC pigtail @ E59-M18A109A01PB-A1 () E59-M18A109A01PB-A2 ()
Extended Range 2-meter cable E59-M18A109C02-A1 E59-M18A109C02-A2
.‘ - 18 mm Unshielded 3-pin micro AC connector E59-M18C118A01-A1 () E59-M18C118A01-A2 ()

2 3-pin micro AC pigtail ® E59-M18C118A01P-A1 E59-M18C118A01P-A2 ()
3-pin mini AC pigtail ® E59-M18C118A01PB-A1 () E59-M18C118A01PB-A2 ()
2-meter cable E59-M18C118C02-A1 E59-M18C118C02-A2

Standard Range 30 mm Diameter

20-132 Vac 15 mm Shielded 3-pin micro AC connector E59-M30A115A01-A1 &) E59-M30A115A01-A2 ()
3-pin micro AC pigtail ® E59-M30A115A01P-A1 () E59-M30A115A01P-A2 ()
3-pin mini AC pigtail ©® E59-M30A115A01PB-A1 () E59-M30A115A01PB-A2 ()
2-meter cable E59-M30A115C02-A1 E59-M30A115C02-A2

29 mm Unshielded 3-pin micro AC connector E59-M30C129A01-A1 (> E59-M30C129A01-A2 &)

3-pin micro AC pigtail ® E59-M30C129A01P-A1 (& E59-M30C129A01P-A2 ()
3-pin mini AC pigtail @ E59-M30C129A01PB-A1 (%) E59-M30C129A01PB-A2 (-
2-meter cable E59-M30C129C02-A1 E59-M30C129C02-A2

Notes

&) See listing of compatible connector cables on Page V8-T3-14.

® For sensors with custom cable lengths or PUR jackets, contact Application Engineering at 1-800-426-9184.
@ Sensors are ordered with pre-set outputs from the factory, but can be later programmed either NO or NC using the ProxView software.

® Standard pigtail cable length is 12 in.

WWW.COmoso.com
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Note: Custom iProx models can also be ordered directly from the factory with pre-set ranges, outputs and connectors.

iProx Sensors

Consult the Eaton Application Engineers at 1-800-426-9184 for more information.

Three-Wire Sensors

Operating Sensing NO Output NC Output
Voltage Range Shielding Connection Type ©® Catalog Number @ Catalog Number @
Standard Range 12 mm Diameter
6-48 Vdc 4 mm Shielded 4-pin micro DC connector E59-M12A105D01-D1 G2 E59-M12A105D01-D2 2
4-pin micro DC pigtail ® E59-M12A105D01P-D1 G2 E59-M12A105D01P-D2 G2
2-meter cable E59-M12A105C02-D1 E59-M12A105C02-D2
Extended Range
10 mm Unshielded 4-pin micro DC connector E59-M12C110D01-D1 G9) E59-M12C110D01-D2 2
4-pin micro DC pigtail ® E59-M12C110D01P-D1 G?) E59-M12C110D01P-D2 G?)
2-meter cable E59-M12C110C02-D1 E59-M12C110C02-D2
Standard Range 18 mm Diameter
6-48 Vdc 8 mm Shielded 4-pin micro DC connector E59-M18A108D01-D1 ¢ E59-M18A108D01-D2 ¢
4-pin micro DC pigtail ® E59-M18A108D01P-D1 G E59-M18A108D01P-D2 )
2-meter cable E59-M18A108C02-D1 E59-M18A108C02-D2
Extended Range
18 mm Unshielded 4-pin micro DC connector E59-M18C116D01-D1 G9) E59-M18C116D01-D2 G9)
4-pin micro DC pigtail ® E59-M18C116D01P-D1 G E59-M18C116D01P-D2 G9)
2-meter cable E59-M18C116C02-D1 E59-M18C116C02-D2
Standard Range 30 mm Diameter
6-48 Vdc 15 mm Shielded 4-pin micro DC connector E59-M30A115D01-D1 G E59-M30A115D01-D2 ¢
4-pin micro DC pigtail ® E59-M30A115D01P-D1 G E59-M30A115D01P-D2 G2
2-meter cable E59-M30A115C02-D1 E59-M30A115C02-D2
29 mm Unshielded 4-pin micro DC connector E59-M30C129D01-D1 G9) E59-M30C129D01-D2 9

V8-T3-12

4-pin micro DC pigtail @

E59-M30C129D01P-D1 G

E59-M30C129D01P-D2 G

2-meter cable

E59-M30C129C02-D1

E59-M30C129C02-D2

Notes

@) See listing of compatible connector cables on Page V8-T3-14.

® For sensors with custom cable lengths or PUR jackets, contact Application Engineering at 1-800-426-9184.
@ Sensors are ordered with pre-set outputs from the factory, but can be later programmed either NO or NC using the ProxView software.

® Standard pigtail cable length is 12 in.
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Complementary and Dual Output Sensors

Four-Wire Sensors

iProx Sensors

Complementary Output

Operating  Sensing (1INO-1NC) Dual NO Output
Voltage Range Shielding  Output Type Connection Type Catalog Number Catalog Number ©®
Standard Range 12 mm Diameter
6-48 Vdc 4mm Shielded NPN (sinking) 4-pin micro DC connector E59-M12A105D01-D3NN G2 E59-M12A105D01-D1NN G9
2-meter cable E59-M12A105C02-D3NN E59-M12A105C02-D1NN
PNP (sourcing)  4-pin micro DC connector E59-M12A105D01-D3PP G0 E59-M12A105D01-D1PP G0
Extended Range 2-meter cable E59-M12A105C02-D3PP E59-M12A105C02-D1PP
10 mm Unshielded NPN (sinking) 4-pin micro DC connector E59-M12C110D01-D3NN G2 E59-M12C110D01-D1NN G2
2-meter cable E59-M12C110C02-D3NN E59-M12C110C02-D1NN
PNP (sourcing) ~ 4-pin micro DC connector E59-M12C110D01-D3PP (2 E59-M12C110D01-D1PP G2
2-meter cable E59-M12C110C02-D3PP E59-M12C110C02-D1PP
Standard Range 18 mm Diameter
6-48 Vdc 8mm Shielded NPN (sinking) 4-pin micro DC connector E59-M18A108D01-D3NN G E59-M18A108D01-D1NN G
2-meter cable E59-M18A108C02-D3NN E59-M18A108C02-D1NN
PNP (sourcing)  4-pin micro DC connector E59-M18A108D01-D3PP (o) E59-M18A108D01-D1PP (o)
Extended Range 2-meter cable E59-M18A108C02-D3PP E59-M18A108C02-D1PP
: 18 mm Unshielded ~ NPN (sinking) 4-pin micro DC connector E59-M18C116D01-D3NN G E59-M18C116D01-D1NN G
“' v 2-meter cable E59-M18C116C02-D3NN E59-M18C116C02-D1NN
PNP (sourcing) ~ 4-pin micro DC connector E59-M18C116D01-D3PP (2 E59-M18C116D01-D1PP G2
2-meter cable E59-M18C116C02-D3PP E59-M18C116C02-D1PP
Standard Range 30 mm Diameter
6-48 Vdc 15 mm Shielded NPN (sinking) 4-pin micro DC connector E59-M30A115D01-D3NN Go E59-M30A115D01-D1NN Go)
2-meter cable E59-M30A115C02-D3NN E59-M30A115C02-D1NN
PNP (sourcing) ~ 4-pin micro DC connector E59-M30A115D01-D3PP &) E59-M30A115D01-D1PP &)
2-meter cable E59-M30A115C02-D3PP E59-M30A115C02-D1PP
29 mm Unshielded NPN (sinking) 4-pin micro DC connector E59-M30C129D01-D3NN G2 E59-M30C129D01-D1NN G2
2-meter cable E59-M30C129C02-D3NN E59-M30C129C02-D1NN
PNP (sourcing)  4-pin micro DC connector E59-M30C129D01-D3PP &) E59-M30C129D01-D1PP &)
2-meter cable E59-M30C129C02-D3PP E59-M30C129C02-D1PP
Notes

@) See listing of compatible connector cables on Page V8-T3-14.

® At this time, iProx Complementary and Dual Output models are not available with auto-sink/source detection.
Therefore, PNP (sourcing) and NPN (sinking) models must be ordered separately.
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iProx Sensors

Compatible Connector Cables

Standard Cables ®

Current Rating Voltage Number Pin Configuration/Wire Colors PVC Jacket PUR Jacket
at 600V Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number
Micro-Style Micro-Style, Straight Female
Straight Female -
— AC 3-pin, 22 AWG 6.0 ft (2m) CSAS3F3CY2202 CSAS3F3RY2202
3-wire 1-Green
@ @ 2-Red/Black
" @ / 3-RedWhite
— DC 4-pin, 22 AWG 6.0 ft (2m) 1-Brown CSDS4A4CY2202 CSDS4A4RY2202
4wire D @Y 2-white
@ @ 3-Blue
4-Black
Mini-Style Mini-Style, Straight Female Catalog Number
Straight Female
13A — 3-pin 16 AWG 6 ft (2m) CSMS3F3CY1602

\

@ 1-Green
2-Black

® @) 3-White

Accessories
iProx Sensors
Description Catalog Number
Software Step-by-step programming software required to program iProx. Compatible with E59SW1
Microsoft Windows® and Windows® Mobile devices.
Cable The iProx programming cable is used to program individual iProx sensors, providing E59RP1
a connection between the computer and the sensor. Connects to computer via a
serial (RS-232) or USB port. (USB connection requires an adapter which is included
with purchase.)
Labels Field applied labels for iProx sensor (100 pcs) ES9LABEL
Note
@ For a full selection of connector cables, see Tab 10, section 10.1.
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Starter Kit

2l

i 4
( \;\
-

Demo Kit

iProx Starter Kits

Description

iProx Sensors

Catalog Number

Interested in custom programming iProx sensors to fit your application?

These kits include everything needed to get the most out of iProx: a sensor, a programming cable (E59RP1),
a micro connector cable (CSDS4A4CY2202) and ProxView software on CD-ROM (E59SW1).

Starter kit includes:

12 mm AC unshielded iProx sensor (E59-M12C110A01-A1) E5912ACKIT
12 mm DC unshielded iProx sensor (E59-M12C110D01-D1) E5912DCKIT
18 mm AC unshielded iProx sensor (E59-M18C118A01-A1) E5918ACKIT
18 mm DC unshielded iProx sensor (E59-M18C116D01-D1) E5918DCKIT
30 mm AC unshielded iProx sensor (E53-M30C129A01-A1) E5930ACKIT
30 mm DC unshielded iProx sensor (E53-M30C129D01-D1) E5930DCKIT

iProx Demonstration Kit

Description

Catalog Number

A powered, briefcase demo kit show-casing the capabilities of iProx and AccuProx

E59DEMO1

sensors. Kit includes one 18 mm iProx sensor and one 18 mm AccuProx sensor.
A quick disconnect cable and mounting system allow for fast swapping of sensors.
Demo kit is powered by two replaceable 9-volt alkaline batteries.

Technical Data and Specifications

iProx Sensors

Description Two-Wire Sensors Three-Wire Sensors
Input voltage 20-132 Vac 6-48 Vdc

Load current 250 mA 300 mA

Leakage current <1.7 mA at 32°F (0°C), 2.0 mA at —40°F (-40°C) <150 pA

Voltage drop <5 Vac <2.5Vdc

Burden current — <15mA

Protection None Auto reset

Switching hysteresis

<15% rated sensing distance

<15% rated sensing distance

Repeat accuracy

Shielded models: <1% sensing distance;
Unshielded models: <3% sensing distance

Shielded models: <1% sensing distance;
Unshielded models: <3% sensing distance

Surge capacity

3A/30 ms

Temperature range

—40° to 158°F (-40° to 70°C)

—40° to 158°F (-40° to 70°C)

Material of construction

303 stainless steel; end bells: polycarbonate;
face caps: Ryton®; cable: AWM style 20387 (PVC)

303 stainless steel; end bells: polycarbonate;
face caps: Ryton®; cable: AWM style 20387 (PVC)

Vibration and shock Vibration: 10 to 55 Hz, 1 mm amplitude, Vibration: 10 to 55 Hz, 1 mm amplitude,
|EC 60068-2-6; shock: 30g, 11 ms per |EC 68-2-27 |EC 60068-2-6; shock: 30g, 11 ms per |EC 68-2-27
Indicator LED 360° viewable LED 360° viewable LED

Enclosure ratings

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67) IPGIK @

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67) IPBIK ©

Response Time @

Three-Wire Sensors
Shielded
12 mm

580 Hz (10 V/m)

Unshielded
12 mm

300 Hz (10 V/m)

Two-Wire Sensors
All Two-Wire Models

Shipped in “Side by Side Mode” by
default (20 V/m)

30 Hz (10 V/m)
10 Hz (>20 V/m)

30 mm

145 Hz (10 V/m)

150 Hz (10 V/m)

30 mm

240 Hz (10 V/m)

390 Hz (10 V/m)

Description

Factory default mode

50 Hz (20 V/m)
10 Hz (>20 V/m)

50 Hz (20 V/m)
10 Hz (>20 V/m)

50 Hz (20 V/m)
10 Hz (>20 V/m)

50 Hz (20 V/m)
10 Hz (>20 V/m)

50 Hz (20 V/m)
10 Hz (>20 V/m)

50 Hz (20 V/m)
10 Hz (>20 V/m)

Side by side ©®

High noise immunity mode

Notes
Ryton® is a registered trademark of Phillips Chemical (division of Phillips Petroleum).

® Qur products conform to NEMA® tests as indicated, however, some severe washdown applications can exceed these NEMA test specifications.
@ iProx sensors may be programmed to perform in side by side or high noise immunity applications using the iProx programming cable (E59RP1) and ProxView software (E59SW1).
® Use the side by side response time parameter when using the iProx Tray Programmer (E59TP1), iProx programming cable (E59RP1) and ProxView software (ES9SW1).
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Wiring Diagrams

Pin numbers are for reference, rely on pin location when wiring.

iProx Sensors

Operating
Voltage

Output

iProx Sensors

Cable Models

Connector Models (Face View Male Shown)
Micro

Two-Wire Sensors

20-132 Vac

NO and NC

BN

BU [Toad}- L2

L1

L2L1

Three-Wire Sensors

6-48 Vdc

NO and NC

@

(NPN and PNP) ©

+V

BK
BU

Load

@

1
]
a

Four-Wire Dual Output and Complementary Sensors

6-48 Vdc

NO and NC (NPN) ©®

NO and NC (PNP) ®

Dimensions
Approximate Dimensions in Inches (mm)

Cable Models

Micro-Connector Models

A\ PN
L () i @)
\ A \ Y

- S
B ~—C L D 4’1 «——B H‘ ~—C D ‘J

| A - | -

Size Shielding A B C D Size Shielding A B c D
12 mm Shielded 2.46(62.4) 1.98(50.3)  0.02(0.5) 0.67(17) 12 mm Shielded 2.71(68.7) 1.98(50.3)  0.02(0.5) 0.67(17)
Unshielded 2.46(62.4) 1.64(416)  0.36(9) 0.67(17) Unshielded 2.71(68.7) 1.64(416)  0.36(9) 0.67(17)
18 mm Shielded 254(645  2.00(50.9)  0.02(0.5) 0.94 (24) 18mm Shielded 2.73(69.3)  2.00(50.9)  0.02(0.5) 0.94 (24)
Unshielded 2.54(64.5) 1.47(37.4) 0.55(14) 0.94 (24) Unshielded 2.73(69.3) 1.47 (37.4) 0.55(14) 0.94 (24)
30 mm Shielded 2.74(69.6) 2.13(54.1) 0.03(0.75) 1.41(36) 30 mm Shielded 2.92(74.7) 2.13(54.1) 0.03(0.75) 1.41(36)
Unshielded 2.74(69.6) 141(35.8)  0.75(19) 1.41(36) Unshielded 2.92(74.1) 1.41(358)  0.75(19) 1.41(36)

Notes

@ The three-wire DC version of iProx automatically configures itself to NPN or PNP based on field wiring. No user intervention is required.
@ Pin numbers 2 and 4 are internally jumpered together. Either pin may be used.
® The complementary (TNO-1NC) output models feature the NC output on pin 2 (white).

V8-T3-16
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E57 Premium+ Series Sensors
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E57 Premium+ Series Sensors

Product Description

The Premium+ Series
Inductive Proximity Sensors
by Eaton’s Electrical Sector
have improved sensing
performance, product
durability and selection. This
improved line of sensors
carries the Premium+ Series
name because we have
upgraded the design to a
rugged stainless steel body,
shock-resistant front caps
and impact-absorbing potting
compound. Plus, the
Premium+ Series line now
includes a choice of AC, AC/
DC and DC-only, 12, 18 and
30 mm sensors with
unmatched noise immunity of
greater than 20V/meter.

For the most current information
on this product, visit our Web site:
www.eaton.com

Features

e New expanded offering of
two-wire, three-wire, AC,
DC, and AC/DC multiple
range sensor models

e Manufactured to take
physical and environmental
abuse

¢ Designed with stainless
steel barrel and new
potting compound for
robust, high temperature,
high pressure washdown,
as well as intense shock
and vibration applications

e Unmatched high noise
immunity eliminates
problems associated with
electrical noise (all models
>20V/meter)

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com

360° output status
indicator is visible from any
angle and in any light
condition

Resettable short circuit
protection and reverse
polarity in select models
Right angle sensing
models offer unique
problem-solving
capabilities

Wide temperature range
-13°to 168°F (-25° to 70°C)
on cable, micro-style
connections

Standards and Certifications
e cUL Listed

e CE (AC/DC and DC-only
models)

@ C€

Listed

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWw.COmoSso.com

call 1-800-426-9184.
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E57 Premium+ Series Sensors

Product Selection

E57 Premium+ Sensors

Two-Wire Sensors

Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type ©® Catalog Number Catalog Number
Standard Range 12 mm Diameter End Sensing
o ’ 20-250 Vac 2mm Shielded 2-meter cable E57LAL12A2 E57LBL12A2
.? (standard range) 3-pin micro AC connector ES7LAL12A2SA & E57LBL12A2SA &
3-pin micro AC pigtail connector E57LAL12A2SP () E57LBL12A2SP ()
Extended Range 4mm Unshielded 2-meter cable E57LAL12A2E E57LBL12A2E
_ (standard range) 3-pin micro AC connector ES7LAL12A2EA @ ES7LBL12A2EA @
y 3-pin micro AC pigtail connector ES7LAL12A2EP (2 ES7LBL12A2EP
20-132 Vac 6 mm Semi-shielded 2-meter cable E57-12LE06-A E57-12LE06-A1

(extended range)

3-pin micro AC connector

E57-12LE06-AA )

E57-12LE06-A1A ()

3-pin micro AC pigtail connector

E57-12LE06-AP &)

10 mm

(extended range)

Non-embeddable

2-meter cable

E57-12LE10-A

E57-12LE10-A1

3-pin micro AC connector

E57-12LE10-AA ()

E57-12LE10-A1A ()

3-pin micro AC pigtail connector

E57-12LE10-AP &)

E57-12LE10-A1P &)

40-250 Vac 2mm Shielded 2-meter cable E57SAL12A2 E57SBL12A2
ggf g%g'ﬁ Istandard range) 3-pin micro AC connector E57SAL12A2SA & E57SBL12A2SA &
3-pin mini-connector E57MAL12A2B1 (&) —
4mm Unshielded 2-meter cable E57SAL12A2E E57SBL12A2E
fstandard range) 3-pin micro AC connector E57SAL12A2EA &) E57SBL12A2EA (&)
Standard Range 18 mm Diameter End Sensing
. , 20-250 Vac 5mm Shielded 2-meter cable E57LAL18A2 E57LBL18A2
W‘ (standard range) 3-pin micro AC connector E5TLALISA2SA & E5TLBLISA2SA
3-pin micro AC pigtail connector ES7LAL18A2SP (&) E57LBL18A2SP (&)
Extended Range 3-pin mini-connector E57MAL18A2B1 () E57MBL18A2B1 ()
8 mm Unshielded 2-meter cable E57LAL18A2E E57LBL18A2E
" (standard range) 3-pin micro AC connector ES7LAL1BAZEA @ ES7LBL1BAZEA @
y 3-pin micro AC pigtail connector ES7LAL18A2EP (=) ES7LBL18A2EP ()
3-pin mini-connector E57MAL18A2EB1 () E57MBL18A2EB1 ()
20-132 Vac 12mm Semi-shielded 2-meter cable E57-18LE12-A E57-18LE12-A1

V8-T3-18

(extended range)

3-pin micro AC connector

E57-18LE12-AA &)

E57-18LE12-A1A (=)

3-pin micro AC pigtail connector

E57-18LE12-AP ()

E57-18LE12-A1P ()

3-pin mini-connector

E57-18LE12-AB ()

E57-18LE12-A1B ()

18 mm

(extended range)

Non-embeddable

2-meter cable

E57-18LE20-A

E57-18LE20-A1

3-pin micro AC connector

E57-18LE20-AA ()

E57-18LE20-A1A ()

3-pin micro AC pigtail connector

E57-18LE20-AP (&)

E57-18LE20-A1P ()

3-pin mini-connector

E57-18LE20-AB ()

E57-18LE20-A1B ()

40-250 Vac 5mm Shielded 2-meter cable E57SAL18A2 E57SBL18A2
@
ggf 62055'% . (standard range) 3-pin micro AC connector E57SAL18A2SA @ E57SBL18A2SA @
8 mm Unshielded 2-meter cable E57SAL18A2E E57SBL18A2E
(standard range 3-pin micro AC connector E57SAL1BAZEA @ E57SBLIBAZEA @
Notes

() See listing of compatible connector cables on Page V8-T3-23.

@ For cable lengths longer than 2 meters, add the number of the desired length in meters to the end of the listed catalog number (for catalog numbers ending with a

number, add an 8 and then the length). Examples for a 5-meter cable: E57-18LE12-A becomes E57-18LE12-A5; E57LAL12A2 becomes E57LAL12A2S5.

@ Avoid wiring these AC/DC models in series as the sensors may not perform reliably. Contact Eaton’s Applications Engineering at 1-800-426-9184 with questions.
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Two-Wire Sensors, continued

E57 Premium+ Series Sensors

Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type ©® Catalog Number Catalog Number
Right Angle 18 mm Diameter Right Angle Sensing
. / 20-250 Vac 5mm Shielded 2-meter cable E57RAL18A2 E57RBL18A2
3-pin micro AC connector E57RAL18A2SA (- E57RBL18A2SA (-
@( 3-pin micro AC pigtail connector E57RAL18A2SP () E57RBL18A2SP ()
3-pin mini-connector E57RAL18A2B1 () E57RBL18A2B1 ()
8mm Unshielded 2-meter cable E57RAL18A2E E57RBL18A2E
3-pin micro AC connector E57RAL18A2EA ) E57RBL18A2EA ()
3-pin micro AC pigtail connector ES7RAL18A2EP () E57RBL18A2EP ()
3-pin mini-connector E57RAL18A2EB1 () E57RBL18A2EB1 ()
Standard Range 30 mm Diameter End Sensing
g 70750 Vac 10mm Shielded 2-meter cable E57LAL30A2 E57LBL30A2
. (standard range) 3-pin micro AC connector E57LAL30A2SA & E57LBL30A2SA &
3-pin micro AC pigtail connector E57LAL30A2SP () E57LBL30A2SP (&)
Extended Range 3-pin mini-connector E57MAL30A2B1 (2 E57MBL30A2B1 (&2
— :Siarggward ange Unshielded Z-m‘eter.cable E57LAL30A2E E57LBL30A2E
3-pin micro AC connector E57LAL30A2EA 2 E57LBL30A2EA 2
3-pin micro AC pigtail connector ES7LAL30A2EP () E57LBL30A2EP ()
3-pin mini-connector E57MAL30A2EB1 () E57MBL30A2EB1 ()
20-132 Vac 22 mm Semi-shielded 2-meter cable E57-30LE22-A E57-30LE22-A1
(extended range] 3-pin micro AC connector E57-30LE22-AA & E57-30LE22-A1A @
3-pin micro AC pigtail connector E57-30LE22-AP () E57-30LE22-A1P ()
3-pin mini-connector E57-30LE22-AB E57-30LE22-A1B
40-250 Vac 10 mm Shielded 2-meter cable E57SAL30A2 E57SBL30A2
ggﬁ g%g'i,‘jc (standard range) 3-pin micro AC connector E57SAL30A2SA & E57SBL30A2SA &
15mm Unshielded 2-meter cable E57SAL30AZE E57SBL30AZE
(standard range) 3-pin micro AC connector E57SAL30A2EA @ E57SBL30A2EA @
Notes

@) See listing of compatible connector cables on Page V8-T3-23.

® For cable lengths longer than 2 meters, add the number of the desired length in meters to the end of the listed catalog number (for catalog numbers ending with a
number, add an 8 and then the length). Examples for a 5-meter cable: E57-18LE12-A becomes E57-18LE12-A5; E57LAL12A2 becomes E57LAL12A2S5.
@ Avoid wiring these AC/DC models in series as the sensors may not perform reliably. Contact Eaton’s Applications Engineering at 1-800-426-9184 with questions.
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E57 Premium+ Series Sensors

Three-Wire Sensors

Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type ® Catalog Number Catalog Number
Standard Range 12 mm Diameter End Sensing
o - , 6-48 Vdc (Zstrgnmdard ange (S'\l:;’e’;\\‘;ied 2-meter cable E57LAL12T110 E57LBL12T110
y 4-pin micro DC connector ES7LAL12T110SD (9 E57LBL12T110SD (9
4-pin micro DC pigtail connector ES7LAL12T110SP ¢ ES7LBL12T110SP ¢
Extended Range Shielded 2-meter cable E57LAL12T111 E57LBL12T111
. / (PNP) 4-pin micro DC connector ES7LAL12T111SD G E57LBL12T111SD G
y 4-pin micro DC pigtail connector ES7LAL12T111SP & E5S7LBL12T111SP &
4mm Unshielded 2-meter cable E57LAL12T110E E57LBL12T110E
(standard range) ~ (NPN) 4-pin micro DC connector ES7LAL12T110ED & ES7LBL12T110ED &
4-pin micro DC pigtail connector E57LAL12T110EP 2 E57LBL12T110EP G2
Unshielded 2-meter cable ES7LAL12T111E E57LBL12T111E
(PNP) 4-pin micro DC connector E57LAL12T111ED G° E57LBL12T111ED Go
4-pin micro DC pigtail connector ES7LAL12T111EP G ES7LBL12T111EP G
6 mm Semi-shielded 2-meter cable E57-12LE06-C E57-12LE06-C1
(extended range) (NPN) 4-pin micro DC connector E57-12LE06-CD G2 E57-12LE06-C1D G
4-pin micro DC pigtail connector E57-12LE06-CP () E57-12LE06-C1P ()
(SP?\TI]D i)—shielded 2-meter cable E57-12LE06-B E57-12LE06-B1

4-pin micro DC connector

E57-12LE06-BD 9

E57-12LE06-B1D G

4-pin micro DC pigtail connector

E57-12LE06-BP )

E57-12LE06-B1P (9

10mm
(extended range)

Non-embeddable
(NPN)

2-meter cable

E57-12LE10-C

E57-12LE10-C1

4-pin micro DC connector

E57-12LE10-CD G

E57-12LE10-C1D (9

4-pin micro DC pigtail connector

E57-12LE10-CP 9

Non-embeddable
(PNP)

2-meter cable

E57-12LE10-B

E57-12LE10-B1

4-pin micro DC connector

E57-12LE10-BD (9

E57-12LE10-B1D (9

4-pin micro DC pigtail connector

E57-12LE10-BP G9)

Standard Range

="

Extended Range

@F

V8-T3-20

18 mm Diameter End Sensing

6-48 Vdc 5mm Shielded 2-meter cable E57LAL18T110 E57LBL18T110
(standard range)  {NPN) 4-pin micro DC connector ES7LAL18T110SD & ES7LBL18T110SD &
4-pin micro DC pigtail connector ES7LAL18T110SP ¢ E57LBL18T110SP ¢
4-pin mini-connector E57MAL18T110B1 G2 E57MBL18T110B1 ¢
Shielded 2-meter cable ES7LAL18T111 E57LBL18T111
(PNP) 4-pin micro DC connector E57LAL18T111SD G E57LBL18T111SD G
4-pin micro DC pigtail connector E57LAL18T111SP G E57LBL18T111SP (o
4-pin mini-connector E57MAL18T111B1 G9) E57MBL18T111B1 G9)
8 mm Unshielded 2-meter cable E57LAL18T110E E57LBL18T110E
(standard range)  {NPN) 4-pin micro DC connector ES7LAL18TI10ED & ES7LBL1STI10ED &
4-pin micro DC pigtail connector ES7LAL18T110EP G E57LBL18T110EP G
4-pin mini-connector E57MAL18T110EB1 G E57MBL18T110EB1 G
Unshielded 2-meter cable E57LAL18T111E E57LBL18T111E
(PNP) 4-pin micro DC connector E57LAL1ST111ED & E57LBL18T111ED G9)
4-pin micro DC pigtail connector ES7LAL18T111EP G E5S7LBL18T111EP G
4-pin mini-connector ES7MAL18T111EB1 G E57MBL18T111EB1 G
Notes

@9 See listing of compatible connector cables on Page V8-T3-23.

@ For cable lengths longer than 2 meters, add the number of the desired length in meters to the end of the listed catalog number (for catalog numbers ending with a
number, add an 8 and then the length). Examples for a 5-meter cable: E57-18LE12-A becomes E57-18LE12-A5; E57LAL12A2 becomes E57LAL12A2S5.
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Three-Wire Sensors, continued

Operating
Voltage

Sensing
Range (Sn)

Shielding

E57 Premium+ Series Sensors

Connection Type ©®

NO Output
Catalog Number

NC Output
Catalog Number

Standard Range

W

Extended Range

@F

18 mm Diameter End Sensing, continued

, 6-48 Vdc 12 mm

(extended range)

Semi-shielded 2-meter cable E57-18LE12-C E57-18LE12-C1

(NPN) 4-pin micro DC connector E57-18LE12-CD (¢ E57-18LE12-C1D &
4-pin micro DC pigtail connector E57-18LE12-CP ) E57-18LE12-C1P G
4-pin mini-connector E57-18LE12-CB E57-18LE12-C1B &)

(SP?\‘n;i)fshielded 2-meter cable E57-18LE12-B E57-18LE12-B1

4-pin micro DC connector

E57-18LE12-BD (9

E57-18LE12-B1D (o)

4-pin micro DC pigtail connector

E57-18LE12-BP (9

E57-18LE12-B1P G

4-pin mini-connector

E57-18LE12-BB @9

E57-18LE12-B1B G

18 mm
(extended range)

Non-embeddable
(NPN)

2-meter cable

E57-18LE20-C

E57-18LE20-C1

4-pin micro DC connector

E57-18LE20-CD

E57-18LE20-C1D G9)

4-pin micro DC pigtail connector

E57-18LE20-CP (9

E57-18LE20-C1P ()

4-pin mini-connector

E57-18LE20-CB G9)

E57-18LE20-C1B G2

Non-embeddable
(PNP)

2-meter cable

E57-18LE20-B

E57-18LE20-B1

4-pin micro DC connector

E57-18LE20-BD (9

E57-18LE20-B1D (2)

4-pin micro DC pigtail connector

E57-18LE20-BP (9

E57-18LE20-B1P G2

4-pin mini-connector

E57-18LE20-BB (9

E57-18LE20-B1B (9)

Right Angle

-

18 mm Diameter Right Angle Sensing

/ 6-48 Vdc 5mm

Shielded 2-meter cable E57RAL18T110 E57RBL18T110

(NPN) 4-pin micro DC connector E57RAL18T110SD G E57RBL18T110SD ¢
4-pin micro DC pigtail connector ES7RAL18T110SP (9 E57RBL18T110SP (9
4-pin mini-connector E57RAL18T110B1 (o) E57RBL18T110B1 (9

Shielded 2-meter cable ES7RAL18T111 E57RBL18T111

(PNP) 4-pin micro DC connector E57RAL18T111SD ¢ E57RBL18T111SD ¢
4-pin micro DC pigtail connector E57RAL18T111SP G2 E57RBL18T111SP G2
4-pin mini-connector ES7RAL18T111B1 &) E57RBL18T111B1 )

8 mm Unshielded 2-meter cable E57RAL18T110E E57RBL18T110E

(NPN) 4-pin micro DC connector E57RAL18T110ED o E57RBL18T110ED o
4-pin micro DC pigtail connector ES7RAL18T110EP G2 ES7RBL18T110EP G2
4-pin mini-connector E57RAL18T110EB1 (9 ES7RBL18T110EB1 ¢

Unshielded 2-meter cable E57RAL18T111E E57RBL18T111E

(PNP) 4-pin micro DC connector ES7RAL18T111ED G9) E57RBL1ST111ED G9)
4-pin micro DC pigtail connector ES7RAL1ST111EP () E5S7RBL1ST111EP ()
4-pin mini-connector ES7RAL18T111EB1 G E57RBL18T111EB1 G

Notes

(@9 See listing of compatible connector cables on Page V8-T3-23.

@ For cable lengths longer than 2 meters, add the number of the desired length in meters to the end of the listed catalog number (for catalog numbers ending with a
number, add an 8 and then the length). Examples for a 5-meter cable: E57-18LE12-A becomes E57-18LE12-A5; E57LAL12A2 becomes E57LAL12A2S5.
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E57 Premium+ Series Sensors

Three-Wire Sensors, continued

Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type ® Catalog Number Catalog Number
Standard Range 30 mm Diameter End Sensing
o g (-48 Vdc 10 mm Shielded 2-meter cable ES7LAL30T110 ES7LBL30T110
. (standard range)  {NPN) 4-pin micro DC connector ES7LAL30T110SD & E57LBL30T110SD &
4-pin micro DC pigtail connector ES7LAL30T110SP ¢ E57LBL30T110SP ¢
Extended Range 4-pin mini-connector E57MAL30T110B1 Go) E57MBL30T110B1 G9)
: — (SPI;\iﬁjl)ded 2-meter cable E57LAL30T111 E57LBL30T111
4-pin micro DC connector E57LAL30T111SD G E57LBL30T111SD G
4-pin micro DC pigtail connector E57LAL30T111SP & E57LBL30T111SP G2
4-pin mini-connector E57MAL30T111B1 G9) E57MBL30T111B1 G9)
15mm Unshielded 2-meter cable E57LAL30T110E E57LBL30T110E
(standard range)  (NPN) 4-pin micro DC connector ES7LAL30TI10ED & E57LBL30TI10ED &
4-pin micro DC pigtail connector ES7LAL30T110EP G E57LBL30T110EP G
4-pin mini-connector E57MAL30T110EB1 G° E57MBL30T110EB1 G°
Unshielded 2-meter cable E57LAL30T111E E57LBL30T111E
(PNP) 4-pin micro DC connector E57LAL30T111ED @9 E57LBL30T111ED @9
4-pin micro DC pigtail connector ES7LAL30T111EP G ES7LBL30T111EP )
4-pin mini-connector E57MAL30T111EB1 G E57MBL30T111EB1 G
22 mm Semi-shielded 2-meter cable E57-30LE22-C E57-30LE22-C1
(extended range)  (NPN) 4-pin micro DC connector E57-30LE22-CD & E57-30LE22-C1D @&
4-pin micro DC pigtail connector E57-30LE22-CP G E57-30LE22-C1P G
4-pin mini-connector E57-30LE22-CB 9 E57-30LE22-C1B G
(S";e;\ln; i)-shielded 2-meter cable E57-30LE22-B E57-30LE22-B1

4-pin micro DC connector

E57-30LE22-BD (9

E57-30LE22-B1D (9)

4-pin micro DC pigtail connector

E57-30LE22-B1P G

4-pin mini-connector

E57-30LE22-BB (9

E57-30LE22-B1B (9)

Notes

@ See listing of compatible connector cables on Page V8-T3-23.

® For cable lengths longer than 2 meters, add the number of the desired length in meters to the end of the listed catalog number (for catalog numbers ending with a
number, add an 8 and then the length). Examples for a 5-meter cable: E57-18LE12-A becomes E57-18LE12-A5; E57LAL12A2 becomes E57LAL12A2S5.
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Compatible Connector Cables

Standard Cables ®

E57 Premium+ Series Sensors

Current Rating Voltage Number Pin Configuration/Wire Colors PVC Jacket PUR Jacket
at 600V Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number
Micro-Style Micro-Style, Straight Female
Straight Female -
— AC 3-pin, 22 AWG 6.0 ft(2m) CSAS3F3CY2202 CSAS3F3RY2202
3-wire 1-Green
@ @ 2-Red/Black
Y D /J 3-RedWhite
— DC 4-pin, 22 AWG 6.0 ft (2m) 1-Brown CSDS4A4CY2202 CSDS4A4RY2202
4wire D @)Y 2-white
@ @ 3-Blue
4-Black
Mini-Style Mini-Style, Straight Female Catalog Number
Straight Female
13A — 3-pin 16 AWG 6 ft (2m) CSMS3F3CY1602
@ 1-Green
2-Black
® @)/ 3-White
’ 10A AC/DC 4-pin, 16 AWG 6 ft (2m) 1-Black CSMS4A4CY1602
4-wire @ @ 2-Blue
@ @ 3-Brown
4-White
Accessories
E57 Premium+ Sensors
Description Reference
Mounting brackets See Tab 8,
section 8.2
Replacement mounting nuts and other accessories ~ See Tah 8,
section 8.3
Connector cables See Tab 10,
section 10.1
Note
® For a full selection of connector cables, see Tab 10, section 10.1.
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E57 Premium+ Series Sensors

Technical Data and Specifications

E57 Premium+ Sensors

Description Two-Wire AC Sensors Two-Wire AC/DC Sensors Three-Wire DC Only Sensors
Operating voltage 20-250 Vac 40-240 Vac ® 6-48 Vdc
20-250 Vdc
Maximum load current 250 mA 250 mA 500 mA at 6-30 Vdc
Switching frequency 20 Hz 60 Hz 12 mm: 800 Hz
18 mm: 500 Hz
30 mm: 300 Hz
Leakage current 1.7 mA maximum at 158°F (70°C) <2.0mA <100 pA
Voltage drop 7V maximum 12V at<10 mA <25V
<4V at>25mA
Holding current 5 mA minimum 5mA minimum —
Burden current — — <10 mA
Protection — Resettable short circuit; overload protection Auto reset

Switching hysteresis

210 20% of rated sensing range

<15% rated sensing distance

<15% rated sensing distance

Repeat accuracy

<3% sensing distance

Shielded models: <1% sensing distance;
unshielded and extended range: <3%

Shielded models: <1% sensing distance;
unshielded and extended range: <3%

Time delay before availability

<200 ms

<200 ms

Output indicator LED

360° viewable LED

360° viewable LED

360° viewable LED

Operating temperature

—13° to 158°F (-25° to 70°C)
Mini Conn.: —13° to 122°F (-25° to 50°C)

—13° to 158°F (-25° to 70°C)
Mini Conn.: —13° to 122°F (-25° to 50°C)

—13° to 158°F (-25° to 70°C)
Mini Conn.: —13° to 122°F (-25° to 50°C)

Enclosure ratings

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67) IP69IK

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67) IPBIK

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67) IPBIK

Shock

30g. 11 ms per IEC 68-2-76

30g. 11 ms per IEC 68-2-76

30g. 11 ms per IEC 68-2-76

Vibration

10 to 55 Hz, 1 mm amplitude

10 to 55 Hz, 1 mm amplitude

10 to 55 Hz, 1 mm amplitude

Housing material

303 stainless steel @; polycarbonate end bells;

Ryton® front ends

303 stainless steel @; polycarbonate end bells;

Ryton® front ends

303 stainless steel @; polycarbonate end bells;

Ryton® front ends

Cable

AWM Style 20387 (PVC)

AWM Style 20387 (PVC)

AWM Style 20387 (PVC)

Recommended Mounting Clearances

For unshielded standard range sensors and extended range sensors, clearance must be provided
around the sensor when mounting for reliable performance. (“Sn"” is the sensing range of the

sensor, “d” is the sensor diameter.)

E57 Premium+ Sensors, Mounting

—iv [

]
// — /
T
—
]
]
T
]
]

—
—
/ —
— /
 ——
/
Type Shielding a b
Standard range Shielded 0 0
Unshielded Cap height 2x5n
Extended range Semi-shielded d Sn
Non-embeddable Cap height 2xSn

Notes
Ryton® is a registered trademark of Phillips Chemical (division of Phillips Petroleum).

@ 40-240 Vac at <—4°F (<=20°C).
@ Semi-shielded models are nickel-plated brass.
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E57 Premium+ Series Sensors

Wiring Diagrams
Pin numbers are for reference, rely on pin location when wiring.

E57 Premium+ Sensors

Connector Models (Face View Male Shown)

Operating
Voltage Output Cable Models Micro Mini
Two-Wire Sensors
20-250 Vac/dc NO and NC ] BN
and AC-only o 11
AC wiring example BU L2 LoadF=H(3) (2 L1 L1 @) (3)/-{Load L2
L2 oa
20—25@ Vac/dc NO and NC | BN —
DC wiring example (NPN) L1 or +V L2 Toad 6 9 L1
B
Y L2 or (-)
NO and NC ] BN —
(PNP) ————— Llor+V L2 @ 9 Load—L1
BU
L2 or (-)
Three-Wire Sensors
6-48 Vdc NO — BN
(NPN) +V D@ 0
Load pal (3 _
NO — BN
(PNP) I +V O D@
- V
j @ @
BU 0) \/
NC — BN
gl %) (3 -
U QY
NC — BN
(PNP) BK—+V .y ead D@
- V
j @ @
BU 0 N
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E57 Premium+ Series Sensors

Dimensions
Approximate Dimensions in Inches (mm)

E57 Premium+ Series Sensors, End Sensing ©®

Cable Models Connector Models
SENSING SENSING
FACE ~ A > FACE

D ‘HBH D > B—
N Te N

—THREAD

B

el TYPE E el LTW:’EEAI?
STANDARD RANGE STANDARD RANGE
Overall Length Threaded Length Cap Height Nut Width Thread Size

Size Shielding A B 4 D E

Two-Wire AC Sensors—Cable Models

12 mm Shielded 2.46 (62.4) 1.98(50.3) — 0.67(16.8) M12x1
Semi-shielded 2.87(72.8) 2.28(57.9) 0.06 (1.62) 0.67(16.8) M12x1
Unshielded 2.87(72.7) 1.98(50.3) 0.36(9.14) 0.67(16.8) M12 x1

18 mm Shielded 2.54(64.5) 2.00(50.9) — 0.94(23.8) M18x1
Semi-shielded 2.60(66.1) 1.90 (48.2) 0.10(2.54) 0.94(23.8) M18x 1
Unshielded 2.60(66.0) 1.47(37.2) 0.56 (14.1) 0.94(23.8) M18x 1

30 mm Shielded 2.73(69.3) 1.98(50.3) — 1.41(35.9) M30x 1.5
Semi-shielded 2.67(67.8) 1.90(48.2) 0.13(3.30) 1.41(35.9) M30x 1.5
Unshielded 2.73(69.3) 1.49(37.8) 0.52(13.26) 1.41(35.9) M30x 1.5

Two-Wire AC Sensors—Micro-Connector Models

12 mm Shielded 2.69(68.4) 1.98(50.3) — 0.67(16.8) M12 x1
Semi-shielded 3.04(77.2) 2.28(57.9) 0.06 (1.62) 0.67(16.8) M12 x 1
Unshielded 3.06(77.7) 1.98(50.3) 0.36(9.14) 0.36(9.14) M12 x1

18 mm Shielded 2.72(69.06) 2.00(50.9) — 0.94(23.8) M18x1
Semi-shielded 2.72(69.1) 1.90(48.2) 0.10(2.54) 0.94(23.8) M18x 1
Unshielded 2.74(69.4) 1.47(37.2) 0.56 (14.1) 0.94(23.8) M18x 1

30 mm Shielded 2.91(73.8) 1.98(50.3) — 1.41(35.9) M30x 1.5
Semi-shielded 2.78(70.6) 1.90 (48.2) 0.13(3.30) 1.41(35.9) M30x 1.5
Unshielded 291(73.8) 1.49(37.8) 0.52(13.26) 1.41(35.9) M30x 1.5

Two-Wire AC/DC Sensors—Cable Models

12 mm Shielded 2.45(62.4) 1.98(50.3) — 0.67(16.8) M12 x1
Unshielded 2.45(62.4) 1.80 (45.8) 0.20(5) 0.67(16.8) M12 x1

18 mm Shielded 2.54(64.5) 2.00(50.9) — 0.94(23.8) M18 x 1
Unshielded 2.54(64.5) 1.75(44.4) 0.28(7) 0.94(23.8) M18 x 1

30 mm Shielded 2.72(69.3) 2.12(53.8) — 1.41(35.9) M30x 1.5
Unshielded 2.72(69.3) 1.63(41.4) 0.52(13.26) 1.41(35.9) M30x 1.5

Two-Wire AC/DC Sensors—Micro-Connector Models

12 mm Shielded 2.69 (68.4) 1.98(50.3) — 0.67 (16.8) M12 x1
Unshielded 2.69(68.4) 1.80 (45.8) 0.20(5) 0.67 (16.8) M12x1

18 mm Shielded 2.72(69.06) 2.00(50.9) — 0.94(23.8) M18x1
Unshielded 2.72(69.06) 1.75(44.4) 0.28(7) 0.94(23.8) M18x 1

30mm Shielded 2.91(73.8) 1.98(50.3) — 1.41(35.9) M30x 1.5
Unshielded 291(738) 1.49(37.8) 0.52(13.26) 1.41(35.9) M30x 1.5

Notes

@ These dimensions apply to the Premium+ Series models in this section. Not indicated Premium Series models.

@ For short barrel model dimensions (E57SAL ...) refer to Page V8-T3-29.

V8-T3-26 Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com

WWW.COmoso.com



Approximate Dimensions in Inches (mm)

E57 Premium+ Series Sensors, End Sensing ©®

Cable Models, continued

E57 Premium+ Series Sensors

Connector Models, continued

SENSING SENSING
FACE ~——— A——> FACE A |
|<— B—— B ‘
1 71 1™
T =l 7 Ty
STANDARD RANGE STANDARD RANGE
Overall Length Threaded Length Cap Height Nut Width Thread Size
Size Shielding A B C D E
Two-Wire AC Sensors—Mini-Connector Models
18 mm Shielded 3.39(86.1) 2.00(50.8) 0.02(0.5) 0.94(23.8) M18x 1
Semi-shielded 3.39(86.0) 1.90(48.2) 0.10(2.54) 0.94(23.8) M18 x 1
Unshielded 3.39(86.1) 1.46 (37.0) 0.57 (14.5) 0.94(23.8) M18 x 1
30mm Shielded 3.39(86.1) 2.1(53.3) 0.03(0.8) 1.41(35.9) M30x 1.5
Semi-shielded 3.44(87.4) 1.90(48.2) 0.13(3.30) 1.41(35.9) M30x 1.5
Unshielded 3.39(86.1) 1.55(39.4) 0.55(14.0) 1.41(35.9) M30x 1.5
Three-Wire DC Sensors—Mini-Connector Models
18 mm Shielded 3.39(86.1) 2.00(50.8) 0.02(0.5) 0.94(23.8) M18x 1
Semi-shielded 3.39(86.0) 1.90(48.2) 0.10(2.54) 0.94(23.8) M18x1
Unshielded 3.39(86.1) 1.46 (37.0) 0.57 (14.5) 0.94(23.8) M18x 1
30 mm Shielded 3.39(86.1) 2.1(53.3) 0.03(0.8) 1.41(35.9) M30x 1.5
Semi-shielded 3.44(87.4) 1.90(48.2) 0.13(3.30) 1.41(35.9) M30x 1.5
Unshielded 3.39(86.1) 1.55(39.4) 0.55(14.0) 1.41(35.9) M30x 1.5
Three-Wire DC Sensors—Cable Models
12 mm Shielded 2.46 (62.4) 1.98(50.3) — 0.67(16.8) M12 x1
Semi-shielded 2.87(72.8) 2.28(57.9) 0.06 (1.62) 0.67(16.8) M12 x1
Unshielded 2.87(72.7) 1.98(50.3) 0.36(9.14) 0.67(16.8) M12 x 1
18 mm Shielded 2.54(64.5) 2.00(50.9) — 0.94(23.8) M18x 1
Semi-shielded 2.60(66.1) 1.90(48.2) 0.10(2.54) 0.94(23.8) M18x 1
Unshielded 2.60 (66.0) 1.47(37.2) 0.56 (14.1) 0.94(23.8) M18x 1
30 mm Shielded 2.73(69.3) 1.98(50.3) — 1.41(35.9) M30x 1.5
Semi-shielded 2.67(67.8) 1.90 (48.2) 0.13(3.30) 1.41(35.9) M30x 1.5
Unshielded 2.73(69.3) 1.49(37.8) 0.52(13.26) 1.41(35.9) M30x 1.5
Three-Wire DC Sensors —Micro-Connector Models
12 mm Shielded 2.71(68.7) 1.98(50.3) — 0.67(16.8) M12 x1
Semi-shielded 3.04(77.2) 2.28(57.9) 0.06 (1.62) 0.67(16.8) M12 x 1
Unshielded 3.06(77.7) 1.98(50.3) 0.36(9.14) 0.67(16.8) M12 x 1
18 mm Shielded 2.73(69.3) 2.00(50.9) — 0.94(23.8) M18 x 1
Semi-shielded 2.72(69.1) 1.90(48.2) 0.10(2.54) 0.94(23.8) M18 x 1
Unshielded 2.74(69.4) 1.47(37.2) 0.56 (14.1) 0.94(23.8) M18x 1
30 mm Shielded 2.92(74.1) 1.98(50.3) — 1.41(35.9) M30x 1.5
Semi-shielded 2.78(70.6) 1.90 (48.2) 0.13(3.30) 1.41(35.9) M30x 1.5
Unshielded 2.92(74.7) 1.49(37.8) 0.52(13.26) 1.41(35.9) M30x1.5
Notes

@ These dimensions apply to the Premium+ Series models in this section. Not indicated Premium Series models.
@ For short barrel model dimensions (E57SAL ...) refer to Page V8-T3-29.
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E57 Premium+ Series Sensors

Approximate Dimensions in Inches (mm)

E57 Premium+ Series Sensors, Right Angle Sensing

Cable Models
2M 0.225 (6.7)
D C ! B Long All Models
Cable (Nominal)
1.0
(25.4) — TNNNNNNT
l Thread 22 AWG
Type E All Models
Sensing
Face N 47()_(\’_;;';5
0.657 | e
(17)
Dia. A
Overall Length Thread Cap Nut Width Thread Size
Size A B C D E
Cable Models
18 mm 3.465(88) 1.97 (50) 0.98(25) 0.94 (24) M18x 1

Connector Models

’4— D T e— C >le B
Tfi THINNNN
1.0
(254) _ T Jillinw
i Thread
Type E
Sensing
F
ace N e 0.315
(8)
0.657 | e
(17)
Dia. A
Overall Length Thread Cap Nut Width Thread Size
Size A B c D E
Mini-Connector Models
18 mm 4.303(109) 1.97 (50) 0.98(25) 0.94 (24) M18x 1
Micro-Connector Models
18 mm 3.65(93) 1.97 (50) 0.98(25) 0.94 (24) M18x 1
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E57 Premium+ Series Short Barrel Sensors

E57 Premium+ Series Short Barrel Sensors

Product Description

The new Premium+ Series
Short Barrel Inductive
Proximity Sensors from
Eaton’s Electrical Sector
feature the same sensing
ranges as our standard length
sensors, but in a body with a
substantially shorter length.
This allows the sensors to be
used in applications where
mounting space is limited.

Our robust Premium+ Series
design has been added to the
short barrel line. This means
these sensors have been
upgraded to include rugged
stainless steel barrels,
polycarbonate end bells,
shock-resistant front cap and
potting compound. Plus, the
short barrel line now includes
a choice of AC, AC/DC and
DC-only, 12, 18 and 30 mm
sensors. Cable models
feature an optional extra long
5-meter cable. Every sensor
is designed with 360° LED.

For the most current information
on this product, visit our Web site:
www.eaton.com

Features

e Manufactured to take
physical and environmental
abuse

¢ Designed with stainless
steel barrel and impact-
absorbing new potting
compound for robust, high
temperature, high pressure
washdown, as well as
intense shock and vibration
applications

¢ Unmatched high noise
immunity eliminates
problems associated with
electrical noise (all models
>20V/meter)

e 360° output status
indicator is visible from any
angle and in any light
condition
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¢ Resettable short circuit

protection in AC/DC and
DC models

e Reverse polarity protection

in three-wire DC versions

e Small size to fit in tight

spaces

¢ Choice of cable for low

cost wiring, or micro-
connector for quick
installation or replacement

e Cable models include an

extra long 5-meter cable as
option

V8-T3-30
V8-T3-31
V8-T3-32
V8-T3-32
V8-T3-33
V8-T3-34

Standards and Certifications
e cUL Listed

e CE (AC/DC and DC-only
models)

@ C€

Listed

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWw.COmoSso.com

call 1-800-426-9184.
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E57 Premium+ Series Short Barrel Sensors

Product Selection

E57 Premium+ Series Short Barrel Sensors

Two-Wire Sensors

Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type ©® Catalog Number Catalog Number
12 mm 12 mm Diameter
20-250 Vac 2mm Shielded 2-meter cable E57SAL12A4 E57SBL12A4
3-pin micro AC connector E57SAL12A4SA (> E57SBL12A4SA (>
4 mm Unshielded 2-meter cable E57SAL12A4E E57SBL12A4E
3-pin micro AC connector E57SAL12A4EA (&2 E57SBL12A4EA (&2
40-250 Vac 2mm Shielded 2-meter cable E57SAL12A2 E57SBL12A2
ggg%UH i/?c 3-pin micro AC connector E57SAL12A2SA (% E57SBL12A2SA (&
4mm Unshielded 2-meter cable E57SAL12A2E E57SBL12A2E
3-pin micro AC connector E57SAL12A2EA () E57SBL12A2EA ()
18 mm 18 mm Diameter
20-250 Vac 5mm Shielded 2-meter cable E57SAL18A4 E57SBL18A4
3-pin micro AC connector E57SAL18A4SA &0 E57SBL18A4SA &0
8 mm Unshielded 2-meter cable E57SAL18A4E E57SBL18A4E
3-pin micro AC connector E57SAL18A4EA (&) E57SBL18A4EA (&)
40-250 Vac 5mm Shielded 2-meter cable E57SAL18A2 E57SBL18A2
ggg%ﬂH i;jc 3-pin micro AC connector E57SAL18A2SA (- E57SBL18A2SA (-
8 mm Unshielded 2-meter cable E57SAL18A2E E57SBL18A2E
3-pin micro AC connector E57SAL18A2EA (&2 E57SBL18A2EA (2
30 mm 30 mm Diameter
20-250 Vac 10 mm Shielded 2-meter cable E57SAL30A4 E57SBL30A4
3-pin micro AC connector E57SAL30A4SA & E57SBL30A4SA &
15mm Unshielded 2-meter cable E57SAL30A4E E57SBL30A4E
3-pin micro AC connector E57SAL30A4EA () E57SBL30A4EA ()
40-250 Vac 10 mm Shielded 2-meter cable E57SAL30A2 E57SBL30A2
ggg{ég i/\c?c 3-pin micro AC connector E57SAL30A2SA (> E57SBL30A2SA (>
15mm Unshielded 2-meter cable E57SAL30AZE E57SBL30AZE
3-pin micro AC connector E57SAL30A2EA (&2 E57SBL30A2EA (&2
Notes

@) See listing of compatible connector cables on Page V8-T3-31.

® Cable models are supplied as standard with a 2-meter cable. A 5-meter cable is available by adding S5 to the catalog number.
Example: E57SAL12T110 becomes E57SAL12T11085.
@ Avoid wiring these AC/DC models in serigs as the sensors may not perform reliably. Contact Eaton’s Applications Engineering

at 1-800-426-9184 with questions.

V8-T3-30
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Three-Wire Sensors

E57 Premium+ Series Short Barrel Sensors

Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type ©® Catalog Number Catalog Number
12 mm 12 mm Diameter
6-48 Vdc 2mm Shielded 2-meter cable E57SAL12T110 —
(NPN) 4-pin micro DC connector E57SAL12T110SD ¢ —
Shielded 2-meter cable E57SAL12T111 E57SBL12T111
(PNP) 4-pin micro DC connector E57SAL12T111SD (9 E57SBL12T111SD ¢
4mm Unshielded 2-meter cable E57SAL12T110E E57SBL12T110E
(NPN) 4-pin micro DC connector E57SAL12T110ED G2 E57SBL12T110ED G2
Unshielded 2-meter cable E57SAL12T111E E57SBL12T111E
(PNP) 4-pin micro DC connector E57SAL12T111ED G9) E57SBL12T111ED (9
18 mm 18 mm Diameter
’ 6-48 Vdc 5mm (Sl\llw'i)?\}t):led 2-meter cable E57SAL18T110 E57SBL18T110
4-pin micro DC connector E57SAL18T110SD G E57SBL18T110SD G
Shielded 2-meter cable E57SAL18T111 E57SBL18T111
(PNP) 4-pin micro DC connector E57SAL18T111SD (9 E57SBL18T111SD ¢
8 mm Unshielded 2-meter cable E57SAL18T110E E57SBL18T110E
(NPN) 4-pin micro DC connector E57SAL18T110ED G° E57SBL18T110ED G®
Unshielded 2-meter cable E57SAL18T111E E57SBL18T111E
(PNP) 4-pin micro DC connector E57SAL18T111ED () E57SBL18T111ED (9
30 mm 30 mm Diameter
6-48 Vdc 10 mm Shielded 2-meter cable E57SAL30T110 E57SBL30T110
(NPN) 4-pin micro DC connector E57SAL30T110SD G E57SBL30T110SD G
Shielded 2-meter cable E57SAL30T111 E57SBL30T111
(PNP) 4-pin micro DC connector E57SAL30T111SD G E57SBL30T111SD ¢
15mm Unshielded 2-meter cable E57SAL30T110E E57SBL30T110E
(NPN) 4-pin micro DC connector E57SAL30T110ED G° E57SBL30T110ED G°
Unshielded 2-meter cable E57SAL30T111E E57SBL30T111E
(PNP) 4-pin micro DC connector E57SAL30T111ED (9 E57SBL30T111ED (o
Compatible Connector Cables
Standard Cables @
Voltage Number Pin Configuration/Wire Colors PVC Jacket PUR Jacket
Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number
Micro-Style Micro-Style, Straight Female
Straight Female AC 3-pin, 22 AWG 6.0t (2m) CSASIF3CY2202  CSAS3F3RY2202
s o,
‘_,'\ : / @ / 3-RedWhite
-
DC 4-pin, 22 AWG 6.0 ft (2m) 1-Brown CSDS4A4CY2202 CSDS4A4RY2202
4-wire g:\é\lln‘iete
4-Black
Notes

@) See listing of compatible connector cables above.

@ Cable models are supplied as standard with a 2-meter cable. A 5-meter cable is available by adding S5 to the catalog number.

Example: E57SAL12T110 becomes E57SAL12T11085.

@ For a full selection of connector cables, see Tab 10, section 10.1.
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Accessories

E57 Premium+ Series Short Barrel Sensors

E57 Premium+ Series Short Barrel Sensors

Description Reference
Mounting brackets See Tab 8,
section 8.2
Replacement mounting nuts and other accessories See Tab 8,
section 8.3
Connector cables See Tab 10,

section 10.1

Technical Data and Specifications

E57 Premium+ Series Short Barrel Sensors

Two-Wire AC/DC Sensors

Description Two-Wire AC Sensors AC Operation DC Operation Three-Wire DC Sensors
Operating voltage 40-250 Vac 40-250 Vac 20-250 Vdc 6-48 Vidc
Maximum load current 250 mA 200 mA 200 mA 250 mA
Switching frequency 20 Hz 60 Hz 60 Hz 12 mm: 800 Hz
18 mm: 500 Hz
30 mm: 300 Hz
Leakage current 1.7 mA maximum at 70°C 1.7V mA maximum at 120 Vac <2.0mA 100 pA maximum
Voltage drop 7V maximum <4V at>25 mA 12V at <10 mA <25V
Holding current 5 mA minimum 5 mA minimum 5 mA maximum <10 mA
Protection — Resettable short circuit; Resettable short circuit; Auto reset

overload protection

overload protection

Switching hysteresis

2-20% of rated sensing distance

2-20% of rated sensing distance

2-20% of rated sensing distance

2-20% of rated sensing distance

Repeat accuracy

<3% sensing distance

<3% sensing distance

<3% sensing distance

<3% sensing distance

Output indicator LED

360° viewable LED

360° viewable LED

360° viewable LED

360° viewable LED

Operating temperature

—13° to 158°F (~25° to 70°C) ©

—13° 0 158°F (~25° t0 70°C) ©

—13° 0 158°F (~25° t0 70°C) ©

—13° o0 158°F (~25° to 70°C) ©

Enclosure ratings

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

Shock

30g sine wave, 11 ms per IEC68-2-76

30g sine wave, 11 ms per I[EC68-2-76

30g sine wave, 11 ms per |[EC68-2-76

30g sine wave, 11 ms per |[EC68-2-76

Vibration

10 to 55 Hz, 1 mm amplitude

10to 55 Hz, 1 mm amplitude

10to 55 Hz, 1 mm amplitude

10 to 55 Hz, 1 mm amplitude

Material of construction

Stainless steel, polycarbonate end bells,
Ryton® front cap

Stainless steel, polycarbonate end bells,

Ryton® front cap

Stainless steel, polycarbonate end bells,

Ryton® front cap

Stainless steel, polycarbonate end bells,
Ryton® front cap

Cable

AWM Style 20387 (PVC)

AWM Style 20387 (PVC)

AWM Style 20387 (PVC)

AWM Style 20387 (PVC)

Notes

Ryton® is a registered trademark of Phillips Chemical (division of Phillips Petroleum).
® 240 Vac operation is limited to less than 122°F (50°C) in two-wire AC/DC models.

V8-T3-32
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Wiring Diagrams

E57 Premium+ Series Short Barrel Sensors

Pin numbers are for reference, rely on pin location when wiring.

E57 Premium+ Series Short Barrel Sensors

Operating
Voltage Output

Micro-Connector Models

Cable Models (Face View Male Shown)

Two-Wire Sensors

20-250 Vac/dc NO and NC
45/65 Hz (NPN)
DC wiring example

BN L1 or +V

BU
L2 or ()

L2 ®ON—L
NO and NC BN
(PNP) ————1or+V L2 3 @ L1
BU
L2 or (-)
20-250 Vac/dc NO and NC BN
and AC-only o 11
AC wiring example BU L2 @ @ L1
L2
Three-Wire Sensors
6-48 Vdc NO BN
(NPN) +V
Load
BU @)
NO BN
(PNP) - +V
Load
BU 0)
NC BN
(NPN) » +V
Load
BU @)
NC BN
(PNP) » +V
Load
BU
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E57 Premium+ Series Short Barrel Sensors

Dimensions
Approximate Dimensions in Inches (mm)

E57 Premium+ Series Short Barrel Sensors—Cable Models

12 mm 18 mm 30 mm
| A | A S L
c# ‘584’ ‘ o “iB e F B
3
D
Sensing D/ D
Face Sensing Sensing
Face Face
Overall Length Threaded Length Cap Height Thread Size
Size Shielding A B C D
Two-Wire AC Sensors
12 mm Shielded 2.04(51.7) 1.56 (39.6) 0.02 (0.5) M12 x1
Unshielded 2.04(51.7) 1.38(35.1) 0.20(5) M12x1
18 mm Shielded 1.39(35.3) 0.86(21.82) 0.02(0.5) M18x 1
Unshielded 1.39(35.3) 0.60(15.32) 0.28(7) M18x 1
30 mm Shielded 1.58(40.2) 0.99(25.15) 0.03(0.8) M30x 1.5
Unshielded 1.77 (44.9) 0.68(17.27) 0.52(13.26) M30x 1.5
Two-Wire AC/DC Sensors
12 mm Shielded 2.46 (62.4) 1.98 (50.27) — M12x1
Unshielded 2.46(62.4) 1.80(45.77) 0.20(5) M12x1
18 mm Shielded 2.54(64.5) 2.00(50.9) — M18x 1
Unshielded 254 (64.5) 1.75(44.4) 0.28(7) M18x 1
30mm Shielded 2.72(69.3) 2.12(53.8) — M30x 1.5
Unshielded 2.72(69.3) 1.63(41.4) 0.52(13.26) M30x 1.5
Three-Wire DC Sensors
12 mm Shielded 1.39(35.3) 0.91(23.09) 0.02(0.5) M12x1
Unshielded 1.39(35.3) 0.73(18.59) 0.20(5) M12x1
18 mm Shielded 1.39(35.3) 0.86 (21.82) 0.02(0.5) M18x 1
Unshielded 1.39(35.3) 0.60 (15.32) 0.28(7) M18x 1
30mm Shielded 1.58(40.2) 0.84(21.26) 0.03(0.8) M30x 1.5
Unshielded 1.77(44.9) 0.53 (13.46) 0.52(13.26) M30x 1.5
V8-T3-34 Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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Approximate Dimensions in Inches (mm)

E57 Premium+ Series Short Barrel Sensors

E57 Premium+ Series Short Barrel Sensors—Micro-Connector Models

12 mm 18 mm 30 mm
f A f A A
~8 ~—8B ~—B—
e N e ]
AL J | —
H
D D - D
L S S
Overall Length Threaded Length Cap Height Thread Size
Size Shielding A B c D
Two-Wire AC Sensors
12mm Shielded 2.27(57.8) 1.56(39.6) 0.02(0.5) M12x 1
Unshielded 2.27(57.8) 1.38(35.1) 0.20(5) M12x1
18 mm Shielded 1.57 (40.0) 0.86 (21.82) 0.02(0.5) M18x1
Unshielded 1.57 (40.0) 0.60(15.32) 0.28(7) M18x1
30 mm Shielded 1.76 (44.8) 0.99(25.15) 0.03(0.8) M30x 1.5
Unshielded 1.95(49.5) 0.68(17.27) 0.52 (13.26) M30x1.5
Two-Wire AC/DC Sensors
12 mm Shielded 2.69(68.4) 1.98(50.27) — M12x 1
Unshielded 2.69(68.4) 1.80(45.77) 0.20(5) M12 x1
18 mm Shielded 2.72 (69.06) 2.00(50.9) — M18x 1
Unshielded 2.72(69.06) 1.75(44.4) 0.28(7) M18x1
30 mm Shielded 2.91(73.8) 2.12(53.8) — M30x 1.5
Unshielded 2.91(73.8) 1.63(41.4) 0.52(13.26) M30x 1.5
Three-Wire DC Sensors
12mm Shielded 1.64(41.5) 0.91(23.09) 0.02(0.5) M12x 1
Unshielded 1.64(41.5) 0.73(18.59) 0.20(5) M12 x1
18 mm Shielded 1.59(40.3) 0.86 (21.82) 0.02(0.5) M18x 1
Unshielded 1.59(40.3) 0.60(15.32) 0.28(7) M18x1
30 mm Shielded 1.77 (45.0) 0.84(21.26) 0.03(0.8) M30x 1.5
Unshielded 1.96 (49.7) 0.53(13.46) 0.52(13.26) M30x 1.5
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Global Proximity Sensors

Global Proximity Sensors

Global Proximity Sensors

Product Description

The Global Proximity Sensor
family was created by
Eaton’s Electrical Sector
with the high volume OEM in
mind. It has been optimized
to include only those functions
necessary for basic, reliable
sensing. Why pay for extra
features when you don't
need them? That's not to
say these sensors lack the
performance or features

you expect. Our DC units
are short circuit protected
and will sense up to 2000
operations per second. Plus,
all sensors include a bright
LED indicator to show
output status.

There's no need to design
your machine around these
sensors. The Global family
includes models in a variety
of diameters so they will fit
right where you need them.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T3-36

Select models from 8 mm
diameter all the way up to
30 mm, for just the size

or sensing range that you
require. Need something
smaller? Our standard line
includes inductive proximity
sensors as small as 4 mm
in diameter.

The Global Proximity is
available in AC or DC, two-
wire or three-wire, and NPN
or PNP. You can even choose
between cable wiring or

quick-disconnect connectors.

For power handling, our DC
units feature a 100 mA load
current rating and AC units
are rated up to 200 mA.

Contents
Description

Global Proximity Sensors
Product Selection

Global Proximity Sensors
Compatible Connector Cables ..........
Accessories . ...........
Technical Data and Specifications ..........
Wiring Diagrams ... ... ..
Dimensions ............

Features

e The Global Proximity Line
features solid performance
and a basic feature set for
reliable, cost-effective
sensing

¢ Available in a variety of
sizes to fit in all of your
applications: 8 mm,

12 mm, 18 mm and
30 mm diameters

e DC sensors operate on
10-30 Vdc in two-wire and
three-wire (NPN or PNP)
configurations

e AC sensors operate on
20-250 Vac in two-wire
configuration

e Switching frequency of
2 kHz for DC models

¢ Shielded and unshielded
versions available

e Terminations include:
° 2-meter cable
* Micro-connector
* Nano-connector

e DC units include short
circuit protection

Page

V8-T3-37
V8-T3-40
V8-T3-40
V8-T3-41
V8-T3-42
V8-T3-43

Standards and Certifications
e CE (DC models only)
e cCSAus

q3

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada
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Global Proximity Sensors

Product Selection

Global Proximity Sensors

Two-Wire Sensors

Operating Sensing NO Output NC Output
Voltage Range Shielding Output Type Connection Type Catalog Number Catalog Number

12 mm Diameter

20-250 Vac 2mm Shielded — 2-meter cable E57-12GS02-A E57-12GS02-A1
3-pin micro AC connector E57-12GS02-AAB (> E57-12GS02-A1AB
4mm Unshielded — 2-meter cable E57-12GU04-A E57-12GU04-A1
3-pin micro AC connector E57-12GU04-AAB (2 E57-12GU04-A1AB ()
10-30 Vdc 2mm Shielded NPN/PNP 2-meter cable E57-12GS02-D E57-12GS02-D1
4-pin micro DC connector E57-12GS02-DDB G2 E57-12GS02-D1DB (2
4mm Unshielded NPN/PNP 2-meter cable E57-12GU04-D E57-12GU04-D1
4-pin micro DC connector E57-12GU04-DDB G E57-12GU04-D1DB (o)
8 mm NPN/PNP 2-meter cable E57-12GE08-D E57-12GE08-D1
(extended range] 4-pin micro DC connector E57-12GE08-DDB & E57-12GE08-D1DB @&
18 mm 18 mm Diameter
20-250 Vac 5mm Shielded — 2-meter cable E57-18GS05-A E57-18GS05-A1
3-pin micro AC connector E57-18GS05-AAB (- E57-18GS05-A1AB
8 mm Unshielded — 2-meter cable E57-18GU08-A E57-18GU08-A1
3-pin micro AC connector E57-18GU08-AAB (2 E57-18GU08-A1AB (&)
16 mm 3-pin micro AC connector E57-18GE16-AAB (2 E57-18GE16-A1AB ()
10-30 Vdc 5mm Shielded NPN/PNP 2-meter cable E57-18GS05-D E57-18GS05-D1
4-pin micro DC connector E57-18GS05-DDB G2 E57-18GS05-D1DB (2
8 mm Unshielded NPN/PNP 2-meter cable E57-18GU08-D E57-18GU08-D1
4-pin micro DC connector E57-18GU08-DDB (9 E57-18GU08-D1DB G0
16 mm NPN/PNP 2-meter cable E57-18GE16-D E57-18GE16-D1
(extended range] 4-pin micro DC connector E57-18GE16-DDB & E57-18GE16-D1DB &
30 mm 30 mm Diameter
20-250 Vac 10mm Shielded — 2-meter cable E57-30GS10-A E57-30GS10-A1
3-pin micro AC connector E57-30GS10-AAB (> E57-30GS10-A1AB
15mm Unshielded — 2-meter cable E57-30GU15-A E57-30GU15-A1
3-pin micro AC connector E57-30GU15-AAB (&) E57-30GU15-A1AB ()
10-30 Vdc 10mm Shielded NPN/PNP 2-meter cable E57-30GS10-D E57-30GS10-D1
4-pin micro DC connector E57-30GS10-DDB G2 E57-30GS10-D1DB G2
15 mm Unshielded NPN/PNP 2-meter cable E57-30GU15-D E57-30GU15-D1
4-pin micro DC connector E57-30GU15-DDB G2 E57-30GU15-D1DB &9
25mm NPN/PNP 2-meter cable E57-30GE25-D E57-30GE25-D1
fextended range] 4-pin micro DC connector E57-30GE25-DDB & E57-30GE25-D1DB @&
Note
(@)@ See listing of compatible connector cables on Page V8-T3-40.
Volume 8—Sensing Solutions CA08100010E—October 2013  www.eaton.com V8-T3-37
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Global Proximity Sensors

Three-Wire Sensors

Operating Sensing NO Output NC Output
Voltage Range Shielding Output Type Connection Type Catalog Number Catalog Number
8 mm 8 mm Diameter
/ 10-30 Vdc 1mm Shielded NPN 2-meter cable E57-08GS01-C E57-08GS01-C1
3-pin nano-connector E57-08GS01-CNB () E57-08GS01-C1NB (&
4-pin micro DC connector E57-08GS01-CDB G E57-08GS01-C1DB &)
PNP 2-meter cable E57-08GS01-G E57-08GS01-G1
3-pin nano-connector E57-08GS01-GNB E57-08GS01-GINB (&)
4-pin micro DC connector E57-08GS01-GDB G2 E57-08GS01-G1DB G2
3mm NPN 2-meter cable E57-08GE03-C E57-08GE03-C1
(extended range) 3-pin nano-connector E57-08GE03-CNB & E57-08GE03-CINB @
4-pin micro DC connector E57-08GE03-CDB (9 E57-08GE03-C1DB (2
PNP 2-meter cable E57-08GE03-G E57-08GE03-G1
3-pin nano-connector E57-08GE03-GNB (- E57-08GE03-G1NB (2
4-pin micro DC connector E57-08GE03-GDB (2 E57-08GE03-G1DB G2
2mm Unshielded NPN 2-meter cable E57-08GU02-C E57-08GU02-C1
3-pin nano-connector E57-08GU02-CNB E57-08GU02-C1NB (&)
4-pin micro DC connector E57-08GU02-CDB (9 E57-08GU02-C1DB G2
PNP 2-meter cable E57-08GU02-G E57-08GU02-G1
3-pin nano-connector E57-08GU02-GNB () E57-08GU02-G1NB ()
4-pin micro DC connector E57-08GU02-GDB ¢ E57-08GU02-G1DB G
6 mm NPN 2-meter cable E57-08GE06-C E57-08GE06-C1
(extended range) 4-pin micro DC connector E57-08GE06-CDB & E57-08GE06-C1DB &
PNP 2-meter cable E57-08GE06-G E57-08GE06-G1
4-pin micro DC connector E57-08GE06-GDB (2 E57-08GE06-G1DB G2
12 mm 12 mm Diameter
10-30 Vdc 2mm Shielded NPN 2-meter cable E57-12GS02-C E57-12GS02-C1
4-pin micro DC connector E57-12GS02-CDB G2 E57-12GS02-C1DB &)
PNP 2-meter cable E57-12GS02-G E57-12GS02-G1
4-pin micro DC connector E57-12GS02-GDB G2 E57-12GS02-G1DB G2
5mm NPN 2-meter cable E57-12GE05-C E57-12GE05-C1
(extended range) 4-pin micro DC connector E57-12GE05-CDB & E57-12GE05-C1DB &
PNP 2-meter cable E57-12GE05-G E57-12GE05-G1
4-pin micro DC connector E57-12GE05-GDB G E57-12GE05-G1DB G
4mm Unshielded NPN 2-meter cable E57-12GU04-C E57-12GU04-C1
4-pin micro DC connector E57-12GU04-CDB &9 E57-12GU04-C1DB (2
PNP 2-meter cable E57-12GU04-G E57-12GU04-G1
4-pin micro DC connector E57-12GU04-GDB G E57-12GU04-G1DB &)
10 mm NPN 2-meter cable E57-12GE10-C E57-12GE10-C1
(extended range] 4-pin micro DC connector E57-12GE10-CDB & E57-12GE10-C1DB ®
PNP 2-meter cable E57-12GE10-G E57-12GE10-G1

4-pin micro DC connector

E57-12GE10-GDB (9

E57-12GE10-G1DB (?)

Note

(@)@ See listing of compatible connector cables on Page V8-T3-40.
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Three-Wire Sensors, continued

Global Proximity Sensors

Operating Sensing NO Output NC Output
Voltage Range Shielding Output Type Connection Type Catalog Number Catalog Number
18 mm 18 mm Diameter
-~ > o ’ 10-30 Vdc 5mm Shielded NPN 2-meter cable E57-18GS05-C E57-18GS05-C1
P : 4-pin micro DC connector E57-18GS05-CDB (2 E57-18GS05-C1DB o)
PNP 2-meter cable E57-18GS05-G E57-18GS05-G1
4-pin micro DC connector E57-18GS05-GDB G2 E57-18GS05-G1DB G2
8 mm NPN 2-meter cable E57-18GE08-C E57-18GE08-C1
(extended range] 4-pin micro DC connector E57-18GE08-CDB ® E57-18GE08-C1DB ®
PNP 2-meter cable E57-18GE08-G E57-18GE08-G1
4-pin micro DC connector E57-18GE08-GDB () E57-18GE08-G1DB G
8mm Unshielded NPN 2-meter cable E57-18GU08-C E57-18GU08-C1
4-pin micro DC connector E57-18GU08-CDB G2 E57-18GU08-C1DB G2
PNP 2-meter cable E57-18GU08-G E57-18GU08-G1
4-pin micro DC connector E57-18GU08-GDB (9 E57-18GU08-G1DB (o)
18 mm NPN 2-meter cable E57-18GE18-C E57-18GE18-C1
fextended range] 4-pin micro DC connector E57-18GE18-CDB & E57-18GE18-C1DB &
PNP 2-meter cable E57-18GE18-G E57-18GE18-G1
4-pin micro DC connector E57-18GE18-GDB ¢ E57-18GE18-G1DB o)
30 mm 30 mm Diameter
10-30 Vdc 10 mm Shielded NPN 2-meter cable E57-30GS10-C E57-30GS10-C1
4-pin micro DC connector E57-30GS10-CDB G2 E57-30GS10-C1DB &)
PNP 2-meter cable E57-30GS10-G E57-30GS10-G1
5-meter Cable E57-30GS10-G5 —
4-pin micro DC connector E57-30GS10-GDB G2 E57-30GS10-G1DB G9
15mm NPN 2-meter cable E57-30GE15-C E57-30GE15-C1
(extended range) 4-pin micro DC connector E57-30GE15-CDB & E57-30GE15-C1DB @
PNP 2-meter cable E57-30GE15-G E57-30GE15-G1
4-pin micro DC connector E57-30GE15-GDB G E57-30GE15-G1DB o)
15mm Unshielded NPN 2-meter cable E57-30GU15-C E57-30GU15-C1
4-pin micro DC connector E57-30GU15-CDB G2 E57-30GU15-C1DB G2
PNP 2-meter cable E57-30GU15-G E57-30GU15-G1
4-pin micro DC connector E57-30GU15-GDB G E57-30GU15-G1DB G
29 mm NPN 2-meter cable E57-30GE29-C E57-30GE29-C1
(extended range) 4-pin micro DC connector E57-30GE29-CDB & E57-30GE29-C1DB &
PNP 2-meter cable E57-30GE29-G E57-30GE29-G1

4-pin micro DC connector

E57-30GE29-GDB 9

E57-30GE29-G1DB ()

Note

(@) See listing of compatible connector cables on Page V8-T3-40.
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Global Proximity Sensors

Compatible Connector Cables

Standard Cables ®

Voltage Number Pin Configuration/Wire Colors PVC Jacket PUR Jacket
Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number
Micro-Style Micro-Style, Straight Female

Straight Female

AC 3-pin, 22 AWG 6.0 ft(2m) CSAS3F3CY2202 CSAS3F3RY2202
Wi 1-Green
Swire @ ®\ 5 Red/Black
B / @ J 3-Red/White
€«
DC 4-pin, 22 AWG 6.0 ft (2m) 1-Brown CSDS4A3CY2202 CSDS4A3RY2202
3-wire g'glo Wire
DG TRl
Nano-Style Nano-Style, Straight Female
Straight Female -
DC 3-pin 24 AWG 6.0 ft (2m) ®\ 1-Brown CSNS3A3CY2402 CSNS3A3RY2402
- @) 3-Blue
@ 4-Black
&
Accessories
Global Proximity Sensors
Description Reference
Mounting brackets See Tab 8,
section 8.2
Replacement mounting nuts and other accessories ~ See Tah 8,
section 8.3
Connector cables See Tab 10,
section 10.1
Note
@ For a full selection of connector cables, see Tab 10, section 10.1.
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Technical Data and Specifications

Global Proximity Sensors

Global Proximity Sensors

Description Two-Wire AC Sensors Two-Wire DC Sensors Three-Wire DC Sensors

Operating voltage 20-250 Vac 10-30 Vde 10-30 Vdc

OFF-state leakage <1.8mA <0.8 mA <0.01 mA

Maximum load current 200 mA 100 mA 100 mA

Minimum load current 5mA 3mA —

Surge current 5A (20 ms) — —

Voltage drop <8 Vac at 400 mA <6V <15V

Switching frequency
8 mm diameter — — 2 kHz (shielded and unshielded)
12 mm diameter 25Hz 1 kHz (shielded); 1 kHz (unshielded) 2 kHz (shielded); 1 kHz (unshielded)
18 mm diameter 25Hz 1 kHz (shielded); 500 Hz (unshielded) 1 kHz (shielded); 500 Hz (unshielded)
30 mm diameter 25Hz 500 Hz (shielded); 200 Hz (unshielded) 300 Hz (shielded); 150 Hz (unshielded)

Short circuit protection No Yes Yes

Overload trip point — >120 mA 220 mA

Time delay before availability — — <10 ms

Transient protection — 2kV, 1ms, 1 kohm 1kV, 0.1 ms, 1 kohm

Repeat accuracy Shielded: <1.0%/Unshielded: <3.0% (Sr) <2.0% (Sr) <1.0% (Sr)

Switching hysteresis <15% <15% <15%

Operating temperature

—13° to 158°F (-25° to 70°C)
(32° to 140°F [0° to 60°C]
for all extended range models)

—13° to 158°F (-25° to 70°C)
(32° to 140°F [0° to 60°C]
for all extended range models)

—13° to 158°F (-25° to 70°C)
(32° to 140°F [0° to 60°C]
for all extended range models)

Temperature drift

<10% (Sr)

<10% (Sr)

<10% (Sr)

Protection

IP67, IPGIK

IP67, IPGIK

IP67, IPGIK

Housing material

Nickel plated brass (stainless steel for 8 mm
diameter, nano-connector models)

Nickel plated brass (stainless steel for 8 mm
diameter, nano-connector models)

Nickel plated brass (stainless steel for 8 mm
diameter, nano-connector models)

Cable

PVC jacket, 2-meter length

PVC jacket, 2-meter length

PVC jacket, 2-meter length

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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Wiring Diagrams

Global Proximity Sensors

Pin numbers are for reference, rely on pin location when wiring.

Global Proximity Sensors

Operating Connector Models (Face View Male Shown)
Voltage Output Cable Models Micro Nano
Two-Wire Sensors
20-250 Vac NO —
BN L2—{Load {3y o) L1
BU
Y Coad-L2 ®
Yellow/Green * .
R *Intemally connected to housin
. (use of this wire is optional)
* Intenally connected to housing
(use of this wire is optional)
10-30 Vdc NO (NPN) | —
BN roadl—+v @ @ \HLoad}— (+V)
BU =) (=) © @
NO (PNP) ] —
BN v @ (+V)
BU [Load}— (-) =) @
Three-Wire Sensors
10-30 vd NO (NPN —
c (NPN) BN W ® )
[oad &
+V
BU
(=)
NO (PNP —
(PNP) BN W BN—1"
BK @ Load
Load . +V
BU
(]
NC — BN
(NPN) » +V © -)
[oad & w
BU
(=)
NC — BN
[PNP) +V ® — ()
BK @
Load 0 +V
BU

V8-T3-42
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Dimensions
Approximate Dimensions in mm

Cable Models

Two-Wire Sensors

Global Proximity Sensors

Three-Wire Sensors

s ]

WWw.COmoSso.com

upr up
tep —=q | |J|JIIALLY ¥ WU a2
“Cr—w |— "D “E" “Cl—m-  [w— D" “E"
ugn - - ugn -
Catalog Operating Catalog Operating
Number Voltage A B C D E Number Voltage A B c D E
E57-12GS02-A 20-250Vac  M12x1 65 15 50 — E57-08GE03-C 10-30 Vdc M8x1 46 6 40 —
E57-12GU04-A M12x1 60 15 42 8 E57-08GE03-G M8x1 46 6 40 —
E57-18GS05-A M18x1 80 20 60 — E57-08GE06-C M8x1 45 — 41 4
E57-18GU08-A M18x1 80 20 48 12 E57-08GE06-G M8x1 45 — 41 4
E57-30GS10-A M30x1.5 80 20 60 — E57-08GS01-C M8x1 45 — 45 —
E57-30GU15-A M30x1.5 80 20 45 15 E57-08GS01-G M8x1 45 — 45 —
E57-12GS02-D 10-30 Vdc M12x1 50 — 50 — E57-08GU02-C M8x1 45 — 41 4
E57-12GU04-D M12x1 50 — 42 8 E57-08GU02-G M8x1 45 — 4 4
E57-12GE08-D M12x1 50 — 42 8 E57-12GE05-C M12x1 51 2 49 —
E57-12GE08-D1 M12x1 50 — 42 8 E57-12GE05-G M12x1 51 2 49 —
E57-18GS05-D M18x1 55 5 50 — E57-12GE10-C M12x1 50.5 1.7 41 7.8
E57-18GU08-D M18x1 55 5 38 12 E57-12GE10-G M12x1 50.5 1.7 41 7.8
E57-18GE16-D M18x1 55 5 38 12 E57-12GS02-C M12x1 50 — 50 —
E57-18GE16-D1 M18x1 55 5 38 12 E57-12GS02-G M12x1 50 — 50 —
E57-30GS10-D M30x1.5 55 5 50 — E57-12GU04-C M12x1 50 — 42 8
E57-30GU15-D M30x1.5 55 5 35 15 E57-12GU04-G M12x1 50 — 42 8
E57-30GE25-D M30x1.5 55 5 35 15 E57-18GE08-C M18x1 67.5 25 65 —
E57-30GE25-D1 M30x1.5 55 5 35 15 E57-18GE08-G M18x1 65.5 25 65 —
E57-18GE18-C M18x1 66 25 52 15
E57-18GE18-G M18x1 66 25 52 15
E57-18GS05-C Misxl 55 5 50 —
E57-18GS05-G Migxl 55 5 50 —
E57-18GU08-C M18x1 55 5 38 12
E57-18GU08-G M18x1 55 5 38 12
E57-30GE15-C M30x1.5 69 5 64 —
E57-30GE15-G M30x1.5 69 5 64 —
E57-30GE29-C M30x1.5 83 5 64 15
E57-30GE29-G M30x15 83 5 64 15
E57-30GS10-C M30x1.5 55 5 50 —
E57-30GS10-G M30x1.5 55 5 50 —
E57-30GU15-C M30x1.5 55 5 35 15
E57-30GU15-G M30x1.5 55 5 35 15
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Global Proximity Sensors

Approximate Dimensions in mm

Connector Models

Two-Wire Sensors

Three-Wire Sensors

LED LED
emin: ecmin:
[— "D = “E” — “C" |— "D > “E"
ugr - ugr -
Catalog Operating Catalog Operating
Number ® Voltage A B c D E Number ® Voltage A B C D E
E57-12GS02-AAB  20-250 Vac M12x1 68 16 42 — E57-08GE03-CDB 10-30 Vdc MB8x1 n 26 36 —
E57-12GU04-AAB M12x1 68 16 34 8 E57-08GE03-CNB M8x1 61 19 42 —
E57-18GS05-AAB M18x1 91 20 60 — E57-08GE03-GDB M8x1 7 26 36 —
E57-18GU08-AAB M18x1 91 20 48 12 E57-08GE03-GNB M8x1 61 19 42 —
E57-18GE16-AAB M18x1 79.2 15 37 115 E57-08GE06-CDB M8x1 70 31 35 4
E57-30GS10-AAB M30x1.5 80 20 60 — E57-08GE06-GDB M8x1 70 31 35 4
E57-30GU15-AAB M30x1.5 91 20 45 15 E57-08GS01-CDB M8x1 70 21 49 —
E57-12GS02-DDB  10-30 Vdc M12x1 69 16 42 — E57-08GS01-CNB MB8x1 60 20 40 —
E57-12GU04-DDB M12x1 68 16 34 8 E57-08GS01-GDB MB8x1 70 21 49 —
E57-12GE08-DDB M12x1 68 10 50 8 E57-08GS01-GNB M8x1 60 20 40 —
E57-12GE08-D1DB M12x1 68 10 50 8 E57-08GU02-CDB M8x1 70 21 45 4
E57-18GS05-DDB M18x1 76 15 61 — E57-08GU02-CNB M8x1 60 20 36 4
E57-18GU08-DDB M18x1 80 15 49 12 E57-08GU02-GDB M8x1 70 21 45 4
E57-18GE16-DDB M18x1 79 15 52 12 E57-08GU02-GNB M8x1 60 20 36 4
E57-30GS10-DDB M30x1.5 75 15 60 — E57-12GE05-CDB M12x1 69 24 45 —
E57-30GU15-DDB M30x1.5 79 15 45 15 E57-12GE05-GDB M12x1 69 24 45 —
E57-30GE25-DDB M30x1.5 78 15 48 15 E57-12GE10-CDB M12x1 68.5 10.3 36 7.8
E57-12GE10-GDB M12x1 68.5 10.3 36 7.8
E57-12GS02-CDB MI12q 68 16 52 —
E57-126S02-GDB Mi2« 68 16 52 —
E57-12GU04-CDB MI2d 68 2 31 8
E57-12GU04-GDB M12x1 68 20 31 8
E57-18GE08-CDB M18x1 79 30 49 —
E57-18GE08-GDB M18x1 79 30 49 —
E57-18GE18-CDB M18x1 79.2 15 37 1.5
E57-18GE18-GDB M18x1 79.2 15 37 1.5
E57-18GS05-CDB M18x1 76 15 61 —
E57-18GS05-GDB M18x1 76 15 61 —
E57-18GU08-CDB M18x1 76 15 49 12
E57-18GU08-GDB M18x1 80 15 49 12
E57-30GE29-CDB M30x1.5 79 30 34 15
E57-30GE29-GDB M30x1.5 79 30 34 15
E57-30GS10-CDB M3ox15 79 15 60 —
E57-30GS10-GDB M30x1.5 75 15 60 —
E57-30GU15-CDB M30x1.5 75 15 45 15
E57-30GU15-GDB M30x1.5 75 15 45 15
Note

@ Normally closed models are dimensionally identical to equivalent normally open models.
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AccuProx Analog Sensors

AccuProx Analog Sensors

Product Description

The AccuProx from Eaton's
Electrical Sector is a high
performance analog inductive
proximity sensor. The
AccuProx family of analog
sensors provide unmatched
sensing range, linearity and
resolution in an affordable
and compact tubular package.

Unlike standard inductive
sensors, which send an open
or close signal upon target
presence or absence,
AccuProx analog sensors
provide an electrical signal
that varies in proportion to
the position of the metal
target within its sensing
range. This makes AccuProx
ideal for applications requiring
precise position sensing and
measurement.

The sensing performance of
AccuProx sets it apart from
traditional analog inductive
designs. Utilizing
components from the cutting-
edge iProx family, AccuProx
provides sensing ranges of
three to four times that of
typical tubular analog inductive
sensors—all without
compromising accuracy.

For the most current information
on this product, visit our Web site:
www.eaton.com

Unlike many competitive
products, which are often

hampered by an “S-shaped”

output curve, AccuProx
outputs are linear.

AccuProx has the range
and precision to solve your
most difficult measurement
applications.

Application Description

Typical Applications

e Part positioning

¢ Distance, size and
thickness measurement

¢ General inspection and
error proofing, such as
material imperfection or
blemish detection

e Eccentricity or absolute
angle detection

¢ |dentification of different
metals

See the Application Guide

on Page V8-T3-46 for more

detail.
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AccuProx Analog Sensors

Application Guide . .......
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AccuProx Analog Sensors
Compatible Connector Cables ... ........
Technical Data and Specifications . .........
Wiring Diagrams ... ......
Dimensions ............

Features

Extended linear sensing
range of up to 25
millimeters—three times
longer than standard
tubular analog inductive
sensors

Outputs available in current
(4-20 or 0-20 mA) and
voltage (0-10V)

High output resolution and
repeatability for
applications requiring
precision sensing
performance

Robust stainless steel
barrel, shock-resistant
front cap, polycarbonate
end bell and impact-
absorbing potting
compound

Ideal for extreme
temperature or high
pressure washdown
environments

High noise immunity of
20V/m prevents many
problems associated with
electrical noise

Page
V8-T3-46

V8-T3-47
V8-T3-47
V8-T3-48
V8-T3-50
V8-T3-50

Standards and Certifications
e cUL Listed
e CE

c(UL g

Listed

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWW.COmoso.com

call 1-800-426-9184.
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AccuProx Analog Sensors

Application Guide

Presenting AccuProx—
Unmatched Analog Range

in a Proven Package
Historically, analog sensors
have been limited by very
short sensing ranges—as
little as one or two
millimeters. By utilizing
technology first perfected in
the iProx family of digital
inductive sensors, AccuProx
can sense objects as far as
25 millimeters. This extended
range can be achieved
without making compromises
often found in competitive
products, such as reduced
output accuracy.

AccuProx utilizes many of
the proven materials found
in other tubular sensor
families. The threaded barrel
and included mounting nuts
are made of stainless steel,
which exhibits superior
corrosion and abrasion
resistance versus nickel-
plated brass. AccuProx also
features a proprietary internal
potting compound that
absorbs impacts and vibration
while sealing out moisture.
The materials used in the
construction of AccuProx are
time-tested and proven to
work.

V8-T3-46

High Output Accuracy

Analog inductive sensors are
often used in applications
that require a higher level of
precision than a standard
digital sensor. For example,
applications such as part
inspection require a sensor
that can detect very small
variances. AccuProx has been
designed with these
applications in mind.

Output accuracy is
determined by the repeat
accuracy, linearity, resolution
and response time of the
Sensor.

Repeat accuracy refers to the
variations in sensing distance
between successive sensor
operations due to component
tolerances, where all
operating conditions are kept
the same. The repeat
accuracy of an 18 millimeter,
unshielded AccuProx sensor
is less than 20 micrometers.
See the chart below for a
repeat accuracy comparison
of AccuProx versus the
competition.

AccuProx
Competitor A
Competitor B
Competitor C
Competitor D

Repeat Accuracy (Less is Better)

Linearity refers to the shape of
the output curve. Many
competitive analog sensors
exhibit a wavy or “S-shaped”
output curve. This means that
a change in target distance
may not always translate into
an equivalent change in
output, particularly at the
innermost and outermost
ranges of a non-linear analog
sensor. AccuProx features a
linear output. See the
diagram below for an
example of AccuProx

versus a non-linear
competitive offering.

Non-linear Sensors -~
7

Output

Distance

Resolution refers to the
number of “steps” in the
sensor output. A higher
resolution is ideal because it
will allow the sensor to
detect smaller changes in
target position.

An 18 millimeter, unshielded
AccuProx features more than
350 output steps, ensuring
consistent performance.

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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AccuProx Analog Sensors

Product Selection

AccuProx Analog Sensors

Three-/Four-Wire Sensors

Current (0-20 mA) and Current (4- 20 mA)
Operating Sensing Voltage (0-10V) Output @ Output Only @
Voltage Range ©® Shielding Connection Type Catalog Number Catalog Number
12 mm 12 mm Diameter
\ 15-30 Vdc 0.5-4 mm Shielded 4-pin micro DC connector E59-A12A104D01-CV ¢ E59-A12A104D01-C1 ¢
y 4-pin micro DC pigtail E59-A12A104D01P-CV (o) E59-A12A104D01P-C1 G0
2-meter cable E59-A12A104C02-CV E59-A12A104C02-C1
1-8 mm Unshielded 4-pin micro DC connector E59-A12C108D01-CV (o) E59-A12C108D01-C1 G0
4-pin micro DC pigtail E59-A12C108D01P-CV G E59-A12C108D01P-C1 G2
2-meter cable E59-A12C108C02-CV E59-A12C108C02-C1
18 mm 18 mm Diameter
‘ - 15-30 Vde 1-7 mm Shielded 4-pin micro DC connector E59-A18A107D01-CV G E59-A18A107D01-C1 G2
& 4-pin micro DC pigtail E59-A18A107D01P-CV G E59-A18A107D01P-C1 G9)
2-meter cable E59-A18A107C02-CV E59-A18A107C02-C1
’ 1-15mm Unshielded 4-pin micro DC connector E59-A18C115D01-CV (3 E59-A18C115D01-C1 G
4-pin micro DC pigtail E59-A18C115D01P-CV ¢ E59-A18C115D01P-C1 9
2-meter cable E59-A18C115C02-CV E59-A18C115C02-C1
30 mm 30 mm Diameter
15-30 Vde 1-12mm Shielded 4-pin micro DC connector E59-A30A112D01-CV G E59-A30A112D01-C1 G2
4-pin micro DC pigtail E59-A30A112D01P-CV G2 E59-A30A112D01P-C1 G0
2-meter cable E59-A30A112C02-CV E59-A30A112C02-C1
1-25mm Unshielded 4-pin micro DC connector E59-A30C125D01-CV G E59-A30C125D01-C1 G0
4-pin micro DC pigtail E59-A30C125D01P-CV G E59-A30C125D01P-C1 G
2-meter cable E59-A30C125C02-CV E59-A30C125C02-C1
Compatible Connector Cables
Standard Cables ®
Voltage Number Pin Configuration/Wire Colors PVC Jacket PUR Jacket
Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number
Micro-Style Micro-Style, Straight Female
Straight Female -
DC 4-pin, 22 AWG 6.0 ft (2m) 1-Brown CSDS4A3CY2202 CSDS4A3RY2202
3wire D @Y 2-No Wire
@ @ 3-Blue
\ 4-Black
DC 4-pin, 22 AWG 6.0 ft (2m) 1-Brown CSDS4A4CY2202 CSDS4A4RY2202
4wire D @Y 2-white
@ @ 3-Blue
4-Black

Notes
@) See listing of compatible connector cables

above.

@ Published range data is based on a 1 mm thick square target made of Type FE 360 steel per ISO Standard 630.
® Models available in custom output configurations (for example, 1-5V, 0-5V). Contact factory for details.
® For a full selection of connector cables, see Tab 10, section 10.1.
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Technical Data and Specifications

AccuProx Analog Sensors

AccuProx Analog Sensors

12 mm Models 18 mm Models 30 mm Models
Description Shielded Unshielded Shielded Unshielded Shielded Unshielded
Performance
Analog operating range @ 0.5-4 mm 1-8 mm 1-7 mm 1-15mm 1-12mm 1-25mm
Temperature range —40° to 158°F —40° to 158°F —40° to 158°F —40° to 158°F —40° to 158°F —40° to 158°F
(~40° to 70°C) (~40° to 70°C) (~40° to 70°C) (~40° to 70°C) (~40° to 70°C) (~40° to 70°C)
Temperature drift <+ 10% <+ 10% <+ 10% <+ 10% <+ 10% <+ 10%
Conformity <+ 10% <+ 10% <+ 10% <+ 10% <+ 10% <+ 10%
Repeat accuracy <25 m® <20 ym @ <40 ym @ <20 um @ <50 ym @ <30 um®

Minimum repeat accuracy

<3.0% at max. range

<1.1% at max. range

<2.2% at max. range

<1.2% at max. range

<1.2% at max. range

<0.8% at max. range

Recovery time

<1.0ms

<1.1ms

<1.5ms

<2.0ms

<2.0ms

<3.0ms

Response time

200 Hz

100 Hz

200 Hz

100 Hz

140 Hz

100 Hz

Linearity tolerance

<+ 1.0% of full scale

<+ 1.0% of full scale

<+ 1.0% of full scale

<+ 1.0% of full scale

<+ 1.0% of full scale

<+ 1.0% of full scale

Resolution 23 ym max. 16 pm max. 40 pm max. 21 ym max. 50 pm max. 30 pm max.

Electrical

Style AccuProx Analog, AccuProx Analog, AccuProx Analog, AccuProx Analog, AccuProx Analog, AccuProx Analog,
three-/four-wire DC three-/four-wire DC three-/four-wire DC three-/four-wire DC three-/four-wire DC three-/four-wire DC

Operating voltage 15-30 Vdc 15-30 Vdc 15-30 Vdc 15-30 Vdc 15-30 Vdc 15-30 Vdc

Current output signal 0-20 mA or 0-20 mA or 0-20 mA or 0-20 mA or 0-20 mA or 0-20 mA or

4-20 mA by model

4-20 mA by model

4-20 mA by model

4-20 mA by model

4-20 mA by model

4-20 mA by model

Current output load resistance

400-500 ohms

400-500 ohms

400-500 ohms

400-500 ohms

400-500 ohms

400-500 ohms

Current output ripple content + 40 pA max. + 40 pA max. +40 pA max. +40 pA max. +40 pA max. +40 pA max.
Current output minimum change 30 pA 20 uA 50 pA 28 yA 66 pA 40 pA
Voltage output signal ® 0-10v 0-10v 0-10v 0-10v 0-10v 0-10v
Voltage output load resistance 4.7-5.0 kohm 4.7-5.0 kohm 4.7-5.0 kohm 4.7-5.0 kohm 4.7-5.0 kohm 4.7-5.0 kohm
(2.5 mA max.) (2.5 mA max.) (2.5 mA max.) (2.5 mA max.) (2.5 mA max.) (2.5 mA max.)
Voltage output ripple content + 10 mV max. + 10 mV max. + 10 mV max. + 10 mV max. + 10 mV max. + 10 mV max.
Voltage output minimum change 15mV 10mV 25mV 14mV 33mv 20mV
Burden current <20 mA <20 mA <20 mA <20 mA <20 mA <20 mA
Output LED Dual-color, Dual-color, Dual-color, Dual-color, Dual-color, Dual-color,
360° viewable 360° viewable 360° viewable 360° viewable 360° viewable 360° viewable
Short circuit protection Incorporated ® Incorporated ® Incorporated ® Incorporated ® Incorporated ® Incorporated ®
Wire breakage protection Incorporated Incorporated Incorporated Incorporated Incorporated Incorporated
Reverse polarity protection Incorporated Incorporated Incorporated Incorporated Incorporated Incorporated
Physical
Size See Dimensions on Page V8-T3-50.

Enclosure protection

NEMA 4, 4X, 6, 6P, 13

NEMA 4, 4X, 6, 6P, 13

NEMA 4, 4X, 6, 6P, 13

NEMA 4, 4X, 6, 6P, 13

NEMA 4, 4X, 6, 6P, 13

NEMA 4, 4X, 6, 6P, 13

Shock

30g half-sine at 11 ms

30g half-sine at 11 ms

30g half-sine at 11 ms

30g half-sine at 11 ms

30g half-sine at 11 ms

30g half-sine at 11 ms

Vibration

10-55 Hz,
1 mm amplitude

10-55 Hz,
1 mm amplitude

10-55 Hz,
1 mm amplitude

10-55 Hz,
1 mm amplitude

10-55 Hz,
1 mm amplitude

10-55 Hz,
1 mm amplitude

Housing material

Stainless steel,

polycarbonate end bell,

Stainless steel,

polycarbonate end bell,

Stainless steel,

polycarbonate end bell,

Stainless steel,

polycarbonate end bell,

Stainless steel,

polycarbonate end bell,

Stainless steel,
polycarbonate end bell,

polyphenylene sulfide polyphenylene sulfide polyphenylene sulfide polyphenylene sulfide polyphenylene sulfide polyphenylene sulfide
front cap front cap front cap front cap front cap front cap
Termination Micro-connector, Micro-connector, Micro-connector, Micro-connector, Micro-connector, Micro-connector,
potted cable, 2m; potted cable, 2m; potted cable, 2m; potted cable, 2m; potted cable, 2m; potted cable, 2m;
Pigtail, Pigtail, Pigtail, Pigtail, Pigtail, Pigtail,
micro-connector, 2m micro-connector, 2m micro-connector, 2m micro-connector, 2m micro-connector, 2m micro-connector, 2m
Notes

@ Published range data is based on a 1 mm thick square target made of Type FE 360 steel per ISO Standard 630.
@ The sensor achieves its maximum repeat accuracy after warming up for a period of at least one hour.

® Voltage outputs available on models ending in -CV.
@ Continuous short-circuits can exceed power dissipation ratings and cause eventual destruction.

V8-T3-48
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AccuProx Analog Sensors

AccuProx Analog Performance Graphs

Linear Output
12 mm 18 mm 30 mm
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Notes
® Measurement resolution is the sensor’s ability to detect a change in target position. The measurement resolution is the finest at the highest point in the curve.
® Qutput resolution is the change in output signal relative to target position. The minimum change in output resolution is defined by the lowest point in the curve.
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Wiring Diagrams

Pin numbers are for reference, rely on pin location when wiring.

AccuProx Analog Sensors

AccuProx Analog Sensors

Style Output(s) Micro-Connector Models Cable and Pigtail Models
12 mm diameter models Current; 4-20 mA Load
ending in -C1 ® BNV <O> BN/1 W
=) ®® { BK/A
— Current Output
| Load
18 and 30 mm diameter BU/3 (-)
models ending in -C1®
Models ending in -CV Current; 0-20 mA Current BN/1
Voltage: 0-10V Output <> +V
BK/4

Voltage

\

Voltage Output
WT/2

o
Current Output

BU/3

Load

Output
Dimensions
Approximate Dimensions in Inches (mm)
Micro-Connector Models Cable and Pigtail Models
Q A A\ /)
el LS5 =
I A | | A |
Size Shielding A B c D Size Shielding A B C D
12 mm Shielded 305(775)  198(50.3)  0.02(050)  067(17) 12 mm Shielded 246(62.4)  198(50.3)  0.02(05) 0.67(17)
Unshielded ~ 3.05(77.5)  164(416)  036(9) 067(17) Unshielded ~ 2.46(62.4)  1.64(416)  036(9) 0.67(17)
18 mm Shielded 273(69.3)  2.00(50.8)  0.02(0.50)  0.94(24) 18 mm Shielded 254(645  2.00(50.9)  0.02(0.5) 0.94 (24)
Unshielded ~ 2.73(69.3)  147(37.4)  055(14) 0.94 (24) Unshielded ~ 254(645)  1.47(37.4)  055(14) 0.94 (24)
30 mm Shielded 292(741)  213(541)  003(0.75)  1.41(36) 30mm Shielded 274(696)  2.13(541)  003(0.75)  1.41(36)
Unshielded ~ 2.92(74.1)  141(358)  0.75(19) 1.41(36) Unshielded ~ 2.74(69.6)  1.41(358)  0.75(19) 1.41(36)
Note

® For models ending in -C1 (current output only models), pins 2 and 4 are intentionally connected.
Do not connect outputs of -C1 models to separate loads—this sensor should only be connected to a single-output load.

V8-T3-50
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Ferrous Only Tubular Sensors

Ferrous Only Tubular Sensors

Product Description

These unique Inductive
Proximity Sensors have been
specially made by Eaton’s
Electrical Sector to detect
only a specific type of metal.
Ferrous Only models will
detect only ferrous metals
such as steel, iron, nickel

or cobalt.

A typical application for
Ferrous Only sensors would
be in workcell applications
where cutting tools, tool
pallets and fixtures must

be detected for proper
workpiece manipulation.

The sensors detect ferrous
objects while ignoring
aluminum.

These sensors are available in
a standard 18 mm diameter,

and are epoxy filled for shock/

vibration resistance and heat
tolerance.

For the most current information
on this product, visit our Web site:
www.eaton.com

Features

e Ferrous Only sensors
detect ferrous metals,
such as steel or iron, while
ignoring non-ferrous
metals

¢ Selection of two-wire
and three-wire, AC/DC and
DC-only sensor models

e \Wide operating
temperature range: -13° to
158°F (-25° to 70°C)

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

Page
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For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),
in Canada call 1-800-268-3578.
For Application Assistance in the U.S. and Canada
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call 1-800-426-9184.
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Ferrous Only Tubular Sensors

Product Selection
Ferrous Only Tubular Sensors

Two-Wire Sensors

Operating Sensing NO Output
Voltage Range (Sn) Shielding Connection Type Catalog Number
18 mm 18 mm Diameter
== 20-250 Vac/dc 5.0 mm Shielded 3-pin micro AC connector E57FAL18A2SA (&)
t gi 50/60 Hz ——
i 3-pin mini-connector E57FAL18A2B1 ()
Three-Wire Sensors
Operating Sensing NO Output
Voltage Range (Sn) Shielding Connection Type Catalog Number
18 mm 18 mm Diameter
== 10-30 Vde 50mm Shielded 4-pin micro DC connector ~ E57FAL18T111SD G2
u PNP,
: ﬁi (PNP)
Compatible Connector Cables
Standard Cables ©®
Current Voltage Number Pin Configuration/Wire Colors  PVC Jacket PUR Jacket
Rating at 600V  Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number
Micro-Style Micro-Style, Straight Female
Straight Female -
— AC 3-pin, 22 AWG 6.0 ft (2m) CSAS3F3CY2202 CSAS3F3RY2202
3-wire 1-Green
@ @ 2-Red/Black
o\ @ / 3-RedWhite
— DC 4-pin, 22 AWG 6.0 ft (2m) 1-Brown CSDS4A3CY2202 CSDS4A3RY2202
3wire D @)Y 2-NoWire
@ @ 3-Blue
4-Black
Mini-Style Mini-Style, Straight Female Catalog Number
Straight Female
13A — 3-pin 16 AWG 6.0 ft (2m) CSMS3F3CY1602
@ 1-Green
2-Black
e ® @) 3-White
Accessories
Ferrous Only Tubular Sensors
Description Reference
Mounting brackets See Tah 8,
section 8.2
Replacement mounting nuts and other accessories See Tab 8,
section 8.3
Connector cables See Tab 10,
section 10.1
Notes
(@)@ See listing of compatible connector cables above.
@ For a full selection of connector cables, see Tab 10, section 10.1.
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Technical Data and Specifications

Ferrous Only Tubular Sensors

Ferrous Only Tubular Sensors

Description Two-Wire AC/DC Sensors Three-Wire DC Sensors
Operating voltage 20-250 Vac/dc 10-30 Vde

Maximum load current 100 mA 100 mA

Switching frequency 15Hz 1000 Hz

Leakage current 2.5 mA maximum <0.01 mA

Voltage drop 10V maximum 1.5V maximum

Holding current 5 mA minimum —

Burden current — 17 mA

Protection

Transient, power on false pulse suppression

Short circuit protection

Switching hysteresis

<15% rated sensing distance

<15% rated sensing distance

Repeat accuracy

<1% sensing distance

<1% sensing distance

Time delay before availability

<10ms

<10 ms

Output indicator LED

Lights when output is ON

Lights when output is ON

Operating temperature

—13°t0 131°F (~25° t0 55°C)

—13°t0 131°F (-25° t0 55°C)

Enclosure ratings

NEMA 4, 4X, 6, 6P 12 and 13 (IP67)

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

Shock

30g sine wave, 11 ms per IEC68-2-76

30g sine wave, 11 ms per IEC68-2-76

Vibration

10 to 55 Hz, 1 mm amplitude in all three planes

10 to 55 Hz, 1 mm amplitude in all three planes

Housing material

Stainless steel

Stainless steel

Wiring Diagrams

Pin numbers are for reference, rely on pin location when wiring.

Ferrous Only Tubular Sensors

Connector Models (Face View Male Shown)

Operating Voltage Output Micro Mini
Two-Wire Sensors
20-250 Vac/dc NO

50/60 Hz

B Load @ @ X

Three-Wire Sensors

10-30 Vdc

NO
(PNP)

Dimensions

Approximate Dimensions in Inches (mm)

Ferrous Only Tubular Sensors

LED Connector Models
AAAAAA 4 Catalog Number A B [ D
lm © ': Two-Wire Models
VWV - E57FAL18A2SA M18 x 1 3.11(79) 1.38(35) 1.73 (44)

E57FAL18A2B1 M18 x 1 3.90(99) 1.34(34) 2.56 (65)

| g upr . -
Three-Wire Models

. ngr -
E57FAL18T111SD M18x1 3.11(79) 1.14(29) 1.97 (50)
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Metal Face Sensors

Metal Face Sensors

Metal Face Sensors

Product Description

Metal Face Inductive
Proximity Sensors by Eaton’s
Electrical Sector incorporate
tough stainless steel sensing
faces in place of the plastic
faces found in standard
sensors. This provides a
higher level of protection for
more reliable operation and
longer life in harsh
environments.

The sensors stand up to
abrasion and impact caused
by flying metal chips, grit,
and misaligned or vibrating
targets. In addition, the
stainless steel body resists
corrosion and chemical
attack.

Common sensor diameters,
voltage styles and wiring
connections make it easy to
retrofit your existing,
damaged sensors. Solve the
problem of damaged sensors
permanently with Eaton’s
Metal Face Sensors.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T3-54

Features

Two-wire AC/DC models
and three-wire DC models
are compatible with your
existing wiring

Common 12 mm, 18 mm
and 30 mm housing
diameters allow easy
changeout of existing
damaged sensors

The 20 mil stainless steel
sensing face is thicker than
competing units for a
higher level of protection
The stainless steel body is
damage and corrosion
resistant

Wide operating
temperature range: =13° to
158°F (-25° to 70°C)
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Description
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A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.
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For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada
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Metal Face Sensors

Product Selection

Metal Face Sensors

Two-Wire Sensors

Operating Sensing NO Output
Voltage Range (Sn) Shielding Connection Type Catalog Number
12 mm 12 mm Diameter
. 20-250 Vac/dc 2mm Shielded 3-pin micro AC connector E57FAL12A2SA-M ()
Sl o0t
30 mm 30 mm Diameter
20-250 Vac/dc 10 mm Shielded 3-pin micro AC connector E57FAL30A2SA-M ()
- 50/60 Hz
U
LI
Three-Wire Sensors
Operating Sensing NO Output
Voltage Range (Sn) Shielding Connection Type Catalog Number
12 mm 12 mm Diameter
e 10-30 Vdc 2mm Shielded 4-pin micro DC connector ES7FAL12T111SD-M 9
sinl§ (PNP)
18 mm 18 mm Diameter

rve 10-30 Vdc 5mm Shielded 4-pin micro DC connector E57FAL18T111SD-M G
g ;.;i (PNP)

Compatible Connector Cables

Standard Cables ©®

Voltage Number Pin Configuration/Wire Colors  PVC Jacket PUR Jacket
Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number
Micro-Style Micro-Style, Straight Female
Straight Female -
AC 3-pin, 22 AWG 6.0 ft (2m) CSAS3F3CY2202 CSAS3F3RY2202
Wi 1-G
Swire @ ®\) ) Red/Black
DC 4-pin, 22 AWG 6.0 ft (2m) 1-Brown CSDS4A4CY2202 CSDS4A4RY2202
4-wire g-\é\llhite
@ 4-Blgcek
Notes

@) See listing of compatible connector cables above.
@ For a full selection of connector cables, see Tab 10, section 10.1.
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Accessories

Metal Face Sensors

Metal Face Sensors

Description Reference
Mounting brackets See Tab 8,
section 8.2
Replacement mounting nuts and other accessories See Tab 8,
section 8.3
Connector cables See Tab 10,

section 10.1

Technical Data and Specifications

Metal Face Sensors

Description Two-Wire AC/DC Sensors Three-Wire DC Only Sensors
Operating voltage 20-250 Vac/dc 10-30 Vdc
Maximum load current 100 mA 100 mA
Switching frequency

12 mm 15 Hz 2000 Hz

18 mm — 1000 Hz

30 mm — 300 Hz
Leakage current 2.5 mA maximum 600 pA maximum
Voltage drop 10V maximum 1.5V maximum
Holding current 5 mA minimum —
Burden current — 17 mA

Protection

Transient, power on false pulse suppression

Short circuit protection

Switching hysteresis

<15% rated sensing distance

<15% rated sensing distance

Repeat accuracy

<1% sensing distance

<1% sensing distance

Time delay before availability

<200 ms

<200 ms

Output indicator LED

Lights when output is ON

Lights when output is ON

Operating temperature

—13°t0 131°F (-25° t0 55°C)

—13°1t0 131°F (-25° t0 55°C)

Enclosure ratings

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

NEMA 4, 4X, 6, 6P 12 and 13 (IP67)

Shock

30g sine wave, 11 ms per IEC68-2-76

30g sine wave, 11 ms per IEC68-2-76

Vibration

10 to 55 Hz, 1 mm amplitude in all three planes

Housing material

303 stainless steel

303 stainless steel

Face thickness

20 mils

20 mils

V8-T3-56
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Metal Face Sensors

Wiring Diagrams
Pin numbers are for reference, rely on pin location when wiring.

Metal Face Sensors

Operating Micro-Connector Models
Voltage Output (Face View Male Shown)
Two-Wire Sensors

20-250 Vac/dc NO

50/60 Hz

7 Load 743 @Oy

Three-Wire Sensors

10-30 Vdc NO
(NPN)
NO
(PNP)

Dimensions

Approximate Dimensions in Inches (mm)

Metal Face Sensors
Connector Models

LED
| E
o) VA

ugr upr -

ugn »

Catalog Number A B [ D
Two-Wire Models
E57FAL12A2SA-M Mx 12 2.67(68) 1.10(28) 1.58 (40)
E57FAL30A2SA-M Mx 30 3.70(94) 1.34(34) 2.36 (60)
Three-Wire Models
E57FAL12T111SD-M Mx12 2.67(68) 1.02 (26) 1.65(42)
E57FAL18T110SD-M Mx 18 3.11(79) 1.14(29) 1.97(50)
E57FAL18T111SD-M Mx 18 3.11(79) 1.14(29) 1.97 (50)
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High Current Output Sensors

High Current Output Sensors

High Current Output Sensors

Product Description

Now there is an alternative to
limit switches for position
sensing on industrial vehicles.
High Current Output Sensors
feature a continuous output
current rating from 2 to 8A.
These sensors from Eaton’s
Electrical Sector are ideally
suited to handle high current
loads found on such industrial
vehicles as aerial lift trucks,
fork lifts, refuse trucks,
cement mixers, dump trucks,
hook and ladder trucks, front
end loaders, farm equipment
and hundreds of other
vehicles that are constantly
subjected to mechanical
(shock, vibration, collisions)
and environmental (dirt,
grease, ice, rain) abuse that
create havoc with mechanical
devices.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T3-58

Features

e Solid-state output can
handle up to 8A continuous

¢ |deal for vehicle use to
replace mechanical limit
switches, typically required
to handle high currents

e \Wide voltage and
temperature range covers
most vehicle power
supplies and operating
environments

¢ Normally Open and
Normally Closed isolated
outputs

e SJO cable is available in
custom lengths

e Dual colored 360° LED
indicating light, green as
power ON and red as
output

Contents
Description
High Current Output Sensors

Product Selection . ... ... ..
Accessories . ............
Technical Data and Specifications ..........
Wiring Diagrams . ........
Dimensions .............

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.
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Product Selection

High Current Output Sensors

30 mm

Accessories

Four-Wire Sensors

High Current Output Sensors

Output Rating

Operating Sensing
Voltage Range Shielding Output Type  Continuous <100 ms Pulse  Connection Type @ Catalog Number
30 mm Diameter
10-55 Vde 10 mm Shielded NO and NC 3.5A 20A 2-meter cable E57-30JS10-H
(PNP)
Six-Wire Sensors @
Operating  Sensing Output Rating
Voltage Range Shielding Output Type  Continuous <100 ms Pulse  Connection Type ® Catalog Number
30 mm Diameter
10-30 Vde 10 mm Shielded NOand NO, or  8A 50A 2-meter cable E57-30HS10-K
NC and NC
(NPN or PNP)
High Current Output Sensors
Description Reference
Mounting brackets See Tab 8,
section 8.2
Replacement mounting nuts and other accessories ~ See Tah 8,
section 8.3

Notes

@ For additional cable length other than 2-meter, add desired length in meters to listed catalog number.
Example: For an E57-30JS10-H with a 5-meter cable, order E57-30JS10-H5.
® 50 Amp surge, 12 Amp at 50% duty cycle and 8 Amp continuous.

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com

WWW.COmoso.com

V8-T3-59



High Current Output Sensors

Technical Data and Specifications

High Current Output Sensors

Description

Four-Wire Sensors

Six-Wire Sensors

Operating voltage

10to 55 Vdc

10to 30 Vdc

Switching rate

250 Hz

100 Hz

Off-state current

100 Ay maximum

100 Ay maximum

Voltage drop 1.2v 2.0V

Burden current 10 mA at 55 volts 30 mA at 30 volts

Time delay before availability <100 ms <100 ms

Output indicator LED 360° visibility 360° visibility

Output type Solid-state Solid-state, isolated

Protection Transient and power on false pulse Transient and power on false pulse

Enclosure ratings

NEMA 4, 4X, 6, 6P, 12 and 13 (IEC IP67)

NEMA 4, 4X, 6, 6P, 12 and 13 (IEC IP67)

Ambient temperature range

—40° to 158°F (~40° to 70°C)

—40° to 158°F (-40° to 70°C)

Barrel material

303 stainless steel

303 stainless steel

Cable 2m standard SJO water resistive (18 AWG) 2m standard SJO water resistive (18 AWG)
Shock 30g sine wave, 11 ms 30g sine wave, 11 ms
Vibration 10 to 55 Hz, 2 mm amplitude in all 3 planes 10 to 55 Hz, 2 mm amplitude in all 3 planes

Wiring Diagrams

Four-Wire—PNP

Dimensions

Six-Wire—NO/NO Output

Configuration
BLACK s
| ReD
| QUTPUT &1
- WHITE

OUTPUT #2
ORANGE

K 1w

GREEN
—————o coMMON

Approximate Dimensions in Inches (mm)

High Current Output Sensors

- D —

1.41
(36)

Mounting Nut
Torque:
70 in-lbs
(79 Nm)

V8-T3-60

l«—+——2.73(73.8) —

l«<——1.95 (49.53)—>|

Six-Wire—NC/NC Output
Configuration

+
| QUTPUT #1
WHITE

I
|

I

|

|

| BLUE

| *\ J | OUTPUT #2
X ORANGE, _
|
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Miniature Short Body Sensors

Miniature Short Body Sensors

Product Description

These unique Inductive
Proximity Sensors by Eaton’s
Electrical Sector are designed
to be used in extremely small
spaces. A wide variety of
models are available with
housing diameters from

8 mm all the way down to

4 mm, allowing you to
choose the one that best fits
your application. The sensors
are three-wire devices that
operate from 10 to 30 Vdc.
Both shielded and unshielded
versions are available.

For the most current information
on this product, visit our Web site:
www.eaton.com

Application Description
Typical Applications

e Automation equipment
* Robotics

e Machine tool

e Counting

e Sorting

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com

Miniature Short Body Sensors

Contents
Description

Miniature Short Body Sensors
Product Selection

Miniature Short Body Sensors .. ........
Compatible Connector Cables .. .........
Accessories .............
Technical Data and Specifications . .........
Wiring Diagrams ... .......
Dimensions .............

Features

e Small 4, 5, 6.5and 8 mm
diameters for use in
applications with limited
space for mounting
sensors

e Stainless steel housings

e All models include an LED
indicator to show output
status

e Short circuit and reverse
polarity protection

e Rated NEMA 4, 4X, 6, 6P,
12 and 13 (IP67) for high
resistance to
environmental factors

Page

V8-T3-62
V8-T3-63
V8-T3-52
V8-T3-64
V8-T3-64
V8-T3-65

Standards and Certifications
e CE

q3

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWw.COmoSso.com

call 1-800-426-9184.
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Miniature Short Body Sensors

Product Selection
Miniature Short Body Sensors

Three-Wire Sensors

Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type Catalog Number Catalog Number
4mm 4 mm Diameter (Unthreaded)
10-30 Vdc 0.8 mm Shielded 2-meter cable E57EAL4T110SP —
(NPN) 3-pin nano-connector E57EAL4T110SN —
Shielded 2-meter cable ES7EALAT111SP —
(PNP) 3-pin nano-connector E57EAL4T111SN &0 —
5 mm Diameter
5mm 10-30 Vdc 0.8 mm Shielded 2-meter cable E57EAL5T110SP —
. (NPN) 3-pin nano-connector E57EAL5T110SN G2 —
M Shielded 2-meter cable ES7EALSTI11SP —
(PNP) 3-pin nano-connector ES7EAL5T111SN —
6.5 mm Diameter (Unthreaded)
6.5mm 10-30 Vdc 1 mm Shielded 2-meter cable E57EAL6T110SP —
(NPN) 3-pin nano-connector E57EAL6T110SN G2 —
4-pin micro DC connector E57EAL6T110SD G —
Shielded 2-meter cable E57EAL6T111SP —
(PNP) 3-pin nano-connector E57EAL6T111SN & —
4-pin micro DC connector E57EAL6T111SD G —
2mm Unshielded 2-meter cable E57EAL6T110EP —
(NPN) 3-pin nano-connector E57EAL6T110EN (& —
Unshielded 2-meter cable ES7EAL6T111EP —
(PNP) 3-pin nano-connector E57EAL6T111EN & —
8 mm Diameter
8 mm 10-30 Vdc 1 mm Shielded 2-meter cable E57EAL8T110SP E57EBL8T110SP
(NPN) 3-pin nano-connector E57EAL8T110SN G2 E57EBL8T110SN G2
4-pin micro DC connector E57EALST110SD G E57EBL8T110SD o
Shielded 2-meter cable E57EAL8T111SP E57EBL8T111SP
(PNP) 3-pin nano-connector E57EALST111SN E57EBLST111SN o
4-pin micro DC connector E57EALST111SD G E57EBLST111SD G
2mm Unshielded 2-meter cable E57EALST110EP E57EBL8T110EP
(NPN) 3-pin nano-connector E57EALST110EN (& E57EBLST110EN (&
4-pin micro DC connector ES7EALST110ED () E57EBLST110ED ()
Unshielded 2-meter cable ES7EALST111EP E57EBLST111EP
(PNP) 3-pin nano-connector ES7EALST111EN & E57EBLST111EN &
4-pin micro DC connector E5S7EALST111ED G E57EBLST111ED G2

Note
(@) See listing of compatible connector cables on Page V8-T3-63.
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Miniature Short Body Sensors

Compatible Connector Cables

Standard Cables®

Voltage Number Pin Configuration/Wire Colors PVC Jacket PUR Jacket
Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number
Micro-Style Micro-Style, Straight Female
Straight Female -
DC 4-pin, 22 AWG 6.0 ft (2m) 1-Brown CSDS4A3CY2202 CSDS4A3RY2202
3-wire @ @ 2-No Wire
@ @ 3-Blue
‘ 0\ 4-Black
4-pin, 22 AWG 6.0 ft (2m) 1-Brown CSDS4A4CY2202 CSDS4A4RY2202
4-wire D Q)Y 2-white
@ @ 3-Blue
4-Black
Nano-Style Nano-Style, Straight Female
Straight Female -
— 3-pin 24 AWG 6.0 ft(2m) CSNS3A3CY2402 CSNS3A3RY2402
> @ 1-Brown
@) 3-Blue
@ 4-Black
Accessories

Miniature Short Body Sensors

Description Reference
Mounting brackets SeeTah 8,
section 8.2
Replacement mounting nuts and other accessories See Tab 8,
section 8.3
Connector cables See Tab 10,
section 10.1

Note
@ For a full selection of connector cables, see Tab 10, section 10.1.
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Miniature Short Body Sensors

Technical Data and Specifications

Miniature Short Body Sensors

Description

Three-Wire DC Only Sensors

Operating voltage 10-30 Vde
Maximum load current 200 mA
Switching frequency 2 kHz

Leakage current

0.01 mA maximum

Voltage drop

1.5V maximum

Burden current

10 mA maximum

Protection

Transient, power on false pulse suppression, auto-reset short circuit

Switching hysteresis

<15% rated sensing distance

Repeat accuracy

<1% sensing distance

Time delay before availability

<50 ms

Output indicator LED

Lights when output is ON

Operating temperature

—13° to 158°F (~25° to 70°C)

Enclosure ratings

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

Housing material

Stainless steel

Cable

PVC high flex, oil/water resistant, 22 AWG

Wiring Diagrams

Pin numbers are for reference, rely on pin location when wiring.

Miniature Short Body Sensors

Connector Models (Face View Male Shown)

Operating
Voltage Output Cable Models Micro Nano
Three-Wire Sensors
10-30 Vd NO (NPN
c (NPN) BN +V ® (=)
BK Load 9" H +V
BU
=)
NO (PNP) BN
+V ® p— (=)
BK Load 9
0 +V
BU
()
NC (NPN
(NPN) BN W ® )
BK 1roag 9" ILoad' v
BU
=)
NC (PNP) BN
+V ® (=)
BK @~ HioadH
Load ) +V
BU

V8-T3-64
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Miniature Short Body Sensors

Dimensions
Approximate Dimensions in Inches (mm)

Cable Models
Unthreaded Barrel Threaded Barrel
<
v L1y v n+F v
— J— —O—EF==
A «—D—
——B——>
Length Nut Width Connector
Size A Barrel Type B D Thread Size F Diameter G LED Location
Cable Models
4mm Unthreaded 1.0(25) — — — — L1
5mm Threaded 1.0(25) 0.8(21) M5x0.5 SW8 — L1
6.5mm Unthreaded 1.8 (45) — — L2
8mm Threaded 1.2(30) 1.2(30) M8 x 1 SW13 L2
Connector Models
Unthreaded Barrel Threaded Barrel
e L1 v L1 e '
] [\ Sz 2
C -[3—o o
+ 44 - 4 U O
<-—C 4 A [« C—» > 4
«—D—> G «—D—> G
«— B——» «—B——>
Length Nut Width Connector
Size A Barrel Type B c D Thread Size F Diameter G LED Location
Nano-Connector Models
4 mm Unthreaded 1.6 (40) 0.7 (18) 0.8(21) — — 0.31(8) L1
5mm Threaded 1.6 (40) 0.7(18) 0.8(21) M5x0.5 SW8 0.31(8) L1
6.5 mm Unthreaded 2.4(60) 1.5(39) 2.0(50) — — 0.31(8) L1
8mm Threaded 1.8 (45) 1.0(25) 1.4(36) M8 x 1 SW13 0.31(8) L1
Micro-Connector Models
6.5mm Unthreaded 29(70) 1.4(36) 1.5(39) — — 0.47(12) L1
8 mm Threaded 2.0(50) 1.6 (40) 1.0(25) M8 x1 SW13 0.47(12) L2
Volume 8—Sensing Solutions CA08100010E—October 2013  www.eaton.com V8-T3-65
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E56 Pancake Sensors

E56 Pancake Sensors

E56 Pancake Sensors

Product Description

The E56 Pancake Sensor
from Eaton's Electrical Sector
is a high performance
inductive proximity sensor.
The E56 Pancake provides
greater sensing ranges than
other inductive sensor
package types.

The E56 Pancake family
provides convenience and
ease of wiring with auto-
configurable, complementary
outputs. (Auto-configurable
outputs automatically detect
an NPN or PNP output
configuration and switch the
sensor accordingly, without
user intervention.) Power and
output LEDs make trouble-
shooting much easier than
conventional proximity
sensors, which usually only
feature output LEDs. These
convenience features,
combined with the
performance of the E56
Pancake, make it an excellent
inductive sensing solution for
applications requiring an
extremely rugged, long-range
sensing solution.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T3-66

Application Description

Typical Applications

e Heavy-duty trucks, cranes
and machinery

e Steel mills

e Pipe and rod
manufacturing

e Automotive manufacturing
e Amusement parks

Contents
Description

E56 Pancake Sensors

Product Selection
EB6 Pancake Sensors

Compatible Connector Cables ..........
Technical Data and Specifications ..........
Wiring Diagrams . ........
Dimensions . ............

Features

Longest inductive sensing
ranges available (up to
100 mm)

Three sizes to meet your
application needs, with
maximum ranges of 50, 70
or 100 mm

Complementary outputs
(TNO/1NC) on fourwire
DC models

Auto-configure output
technology on fourwire
DC models, which
automatically detect how
the sensor has been wired
(NPN or PNP) and switch
the sensor without user
intervention

Small diameter, two-wire
AC models feature a
selector switch inside the
housing, enabling output
contacts to be used as
either NO or NC

Robust design featuring
vibration and impact-
absorbing potting
compound

Ideal for extreme
temperatures or high
pressure washdown
environments

Page

V8-T3-67
V8-T3-68
V8-T3-69
V8-T3-70
V8-T3-70

Standards and Certifications
e CE

q3

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada
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Product Selection

E56 Pancake Sensors

Two-Wire Sensors

E56 Pancake Sensors

Pancake Style
Voltage Output Output
3 Type Configuration Contacts Shielding Sensing Range  Connector Style Catalog Number
. Pancake Style
20-250 Vac — NO or NC Unshielded 1.57 in (40 mm) Screw terminals E56CDLA40A2
45/65 Hz
3-pin mini-connector E56CDL40A2B1 ()
| NO or NC Unshielded 2in (50 mm) Screw terminals E56CDL50A2E
V 3-pin mini-connector ES6CDL50A2EB1 (%)
90-260 Vac — NO Unshielded 2.75in(70mm)®  3-pin mini-connector E56CAL70B1S1 (&)
45/65 Hz
NO Unshielded 3.94in (100 mm) ®  3-pin mini-connector E56CAL100B1S1 (&
DC Four-Wire Sensors
Voltage Output Output
Type Configuration Contacts Shielding Sensing Range Connector Style Catalog Number
Small Diameter Small Diameter (79 x 79 x 39 mm)
10-42 Vdc NPN/PNP 1NOand TNC  Shielded 1.57 in (40 mm) DC screw E56ADL40SA
autoconfigure & DC 4-pin mini E56ADL40SAE0T &
DC 4-pin micro E56ADL40SADO1 G0
Unshielded 1.57 in (40 mm) DC screw ES6ADL40UA
DC 4-pin mini ES6ADLA0UAEDT G
DC 4-pin micro E56ADL40UADO1 G2
Unshielded 2in (50 mm) DC screw E56ADL50UA
DC 4-pin mini ES6ADLS0UAEOT G9)
DC 4-pin micro E56ADL50UADO1 G
Medium Diameter Medium Diameter (110 x 110 x 41 mm)
10-42 Vdc NPN/PNP 1NOand1NC  Unshielded 2.75in (70 mm) DC 4-pin mini E56BDL70UAEO1 (2
autoconfigure @
DC 4-pin micro E56BDL70UADO1 (9
Large Diameter Large Diameter (172 x 172 x 68 mm)
10-42 Vdc NPN/PNP 1NOand1NC  Unshielded 3.94in (100 mm) DC 4-pin mini E56CDL100UAEO1 G2
autoconfigure @
DC 4-pin micro E56CDL100UADO1 G2

Notes

(@) See listing of compatible connector cables on Page V8-T3-68.

@ Includes potentiometer for adjustment of sensing range.

® Autoconfigure technology allows the sensor to automatically adapt to NPN or PNP without user intervention.
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E56 Pancake Sensors

Compatible Connector Cables

Standard Cables ®

Current Voltage Number Pin Configuration/Wire Colors PVC Jacket PUR Jacket
Rating at 600V  Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number
Micro-Style Micro-Style, Straight Female
Straight Female -
— AC 3-pin, 22 AWG 6.0 ft(2m) CSAS3F3CY2202 CSAS3F3RY2202
//’ Swire e4item (@ @ ;:Sgg‘;g,agk CSAS3F3CY2205  CSAS3F3RY2205
‘, )\ o~ 328 ft(10m) @ / 3-Red/White  cspsaFacy2210  CSAS3FaRY2210
/-
— DC 4-pin, 22 AWG 6.0 ft(2m) 1-Brown CSDS4A4CY2202 CSDSA4A4RY2202
dwire ——— (D Q) 2-white
16.4 ft (5m) @ @) 3Blue CSDS4A4CY2205 CSDSA4A4RY2205
32.8ft(10m) 4-Black CSDS4A4CY2210 CSDSA4A4RY2210
Mini-Style Mini-Style, Straight Female
Straight Female -
13A — 3-pin, 16 AWG 6.0 ft(2m) CSMS3F3CY1602 —
3-wire _ @ 1-Green
13.1 ft (4m) 2-Black CSMS3F3CY1604 —
® @/ 3-White
10A AC/DC 4-pin, 16 AWG 6.0 ft(2m) 1-Black CSMS4A4CY1602  —
frwire it (DD 28lue CSMSIAICYI604  —
i m @ @ 3-Broyvn
197 ft (6m) 4-White CSMS4AICY1606  —
Note

@ For a full selection of connector cables, see Tab 10, section 10.1.
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Technical Data and Specifications

E56 Pancake Sensors

Two-Wire
AC Two-Wire
Description Small Diameter Medium Diameter Large Diameter
Operating voltage 20-250 Vac 20-250 Vac 20-250 Vac
Load current (maximum) 400 mA 400 mA 400 mA

Off-state leakage

At or above 32°F (0°C): <1.7 mA;
below 32°F (0°C): 2.0 mA

At or above 32°F (0°C): <1.7 mA;
below 32°F (0°C): 2.0 mA

At or above 32°F (0°C): <1.7 mA;
below 32°F (0°C): 2.0 mA

Voltage drop <10V (5V nominal) <10V (5V nominal) <10V (5V nominal)
Outputs NO or NC (switch selectable) NO or NC by model NO or NC by model
Sensing range (maximum) 50 mm 70 mm 100 mm

Range adjustment

Not adjustable

Potentiometer adjustable down to
50% of rated maximum range

Potentiometer adjustable down to
50% of rated maximum range

Standard target size (mild steel) 150 mm 210 mm 300 mm
Frequency of operation 30 Hz 10 Hz 10 Hz
Repeatability <3% <3% <3%
Hysteresis (maximum) 10-15% 10-15% 10-15%
Time delay before availability 300 ms 300 ms 300 ms

Circuit protection

Short circuit protection with auto-reset

Short circuit protection with auto-reset

Short circuit protection with auto-reset

Operating temperature

—13° to 158°F (~25° t0 70°C) ©

—13° to 158°F (-25° to 70°C) @

—13° to 158°F (-25° to 70°C) @

Temperature drift

+10%

+10%

+10%

Enclosure rating

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

Indicator LEDs Output status Output status Output status
Materials of construction PPS housing PPS housing; aluminum baseplate PPS housing; aluminum baseplate
Four-Wire
DC Four-Wire
Description Small Diameter Medium Diameter Large Diameter
Operating voltage 10-42 Vdc 10-42 Vde 10-42 Vdc
Load current (maximum) 300 mA 300 mA 300 mA
Burden current <25mA <25mA <25mA
Off-state leakage <150 pA per output <150 pA per output <150 pA per output
Voltage drop <25V <2.5V <2.5V
Outputs 1 NO/1 NC (complementary) 1 NO/1 NC (complementary) 1 NO/1 NC (complementary)
Sensing range (maximum) 50 mm 70 mm 100 mm
Range adjustment Not adjustable Potentiometer adjustable down to Potentiometer adjustable down to
50% of rated maximum range 50% of rated maximum range
Standard target size (mild steel) 150 mm 210 mm 300 mm
Frequency of operation 70 Hz 40 Hz 30 Hz
Repeatability <3% <3% <3%
Hysteresis (maximum) 10-15% 10-15% 10-15%
Time delay before availability 300 ms 300 ms 300 ms

Circuit protection

Short circuit protection with auto-reset

Short circuit protection with auto-reset

Short circuit protection with auto-reset

Operating temperature

—13° 0 158°F (~25° to 70°C) ©

—13° 0 158°F (~25° t0 70°C) ©

—13° o0 158°F (~25° to 70°C) ©

Temperature drift

+10%

+10%

+10%

Enclosure rating

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67)

Indicator LEDs

Green: power; Red: output status

Green: power; Red: output status

Green: power; Red: output status

Materials of construction

PPS housing

PPS housing; aluminum baseplate

PPS housing; aluminum baseplate

Note

® Small diameter DC unshielded models are rated at —40°F (~40°C). All other models can be operated at —40°F (—40°C), but range drift will occur.
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E56 Pancake Sensors

Wiring Diagrams

Pin numbers are for reference, rely on pin location when wiring.

E56 Pancake Sensors

Voltage Type Micro-Connector Models Mini-Connector Models Screw Terminal Models
DC four-wire
=) +V
AutoConfigure enables load AutoConfigure enables load Au;g f,g"vff,-grggetg'f\? Ers (I_(jad
to be wired to +V or (-) to be wired to +V or (-)
AC two-wire ]
3 BN l1orav
LB %) @ MM oaD] L2 aU
4 H.O./N.C. LOAD L2 or (-)
Selectable
2 Not Connected
1 Not Connected
Dimensions
Approximate Dimensions in Inches (mm)
E56 Pancake Sensors
1
AR
E
A
4 7/
OO
F——
B
Model A (Depth) B (Width) C (Depth) D (Height) E (Mounting) F (Mounting) G (Diameter)
Small Diameter Models
Micro-connector 3.13(79.0) 3.13(79.0) 4.32(110.0) 1.54(39.0) 2.56 (65.0) 2.56 (65.0) 0.21(5.0)
Mini-connector 3.13(79.0) 3.13(79.0) 4.67(119.0) 1.54 (39.0) 2.56(65.0) 2.56 (65.0) 0.21(5.0)
Screw terminal 3.13(79.0) 3.13(79.0) 3.87(92.0) 1.54(39.0) 2.56 (65.0) 2.56 (65.0) 0.21(5.0)
Medium Diameter Models
Micro-connector 4.35(110.0) 4.35(110.0) 494(125.4) 1.63(41.0) 3.625(92.0) 3.625(92.0) 0.218(5.5)
Mini-connector 4.35(110.0) 4.35(110.0) 5.29(134.4) 1.63(41.0) 3.625(92.0) 3.625(92.0) 0.218(5.5)
Large Diameter Models
Micro-connector 6.75(171.5) 6.75(171.5) 7.26(184.4) 2.66 (67.5) 5.875(149.0) 5.875(149.0) 0.266(7.0)
Mini-connector 6.75(171.5) 6.75(171.5) 761(193.3) 2.66 (67.5) 5.875(149.0) 5.875(149.0) 0.266 (7.0)

V8-T3-70
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Nonmetallic Tubular Sensors

Nonmetallic Tubular Sensors

Product Description

E55 Tubular Inductive
Proximity Sensors by Eaton’s
Electrical Sector are
constructed of corrosion
resistant PBT plastic. They
are ideally suited for wash
down applications such as
those found in food
processing plants. They are
available in 12 mm, 18 mm
and 30 mm diameters,
shielded or unshielded.
Shielded units can be
embedded in metallic
surfaces.

For the most current information
on this product, visit our Web site:
www.eaton.com

Features

¢ Models available that

operate on two-wire AC or
three-wire DC power
Threaded tubular housings
in three diameters allow
easy integration into new
and existing applications
Nonmetallic construction
offers excellent resistance
to corrosion

Output indicator LED is
standard on all models

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

Page
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For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),
in Canada call 1-800-268-3578.
For Application Assistance in the U.S. and Canada
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Product Selection

Nonmetallic Tubular Sensors

Nonmetallic Tubular Sensors

Two-Wire Sensors ®

Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type Catalog Number Catalog Number
12 mm Diameter
20-250 Vac 2mm Shielded 2-meter cable E55CAL12A2 E55CBL12A2
50/60 Hz
4mm Unshielded 2-meter cable E55CAL12A2E E55CBL12A2E
18 mm Diameter
20-250 Vac 5mm Shielded 2-meter cable E55CAL18A2 E55CBL18A2
50/60 Hz
8 mm Unshielded 2-meter cable E55CAL18AZE E55CBL18AZE
30 mm 30 mm Diameter
20-250 Vac 10 mm Shielded 2-meter cable E55CAL30A2 E55CBL30A2
50/60 Hz
15mm Unshielded 2-meter cable E55CAL30A2E E55CBL30A2E
Three-Wire Sensors ©®
Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type Catalog Number Catalog Number
12 mm 12 mm Diameter
. . 10-30 Vdc 2mm Shielded (NPN) 2-meter cable E55CAL12T110 E55CBL12T110
'y‘;’; Shielded (PNP) 2-meter cable E55CAL12T111 E55CBL12T111
4mm Unshielded (NPN)  2-meter cable E55CAL12T110E E55CBL12T110E
Unshielded (PNP)  2-meter cable E55CAL12T111E E55CBL12T111E
18 mm 18 mm Diameter
¢//} 10-30 Vde 5mm Shielded (NPN) 2-meter cable ES5CAL18T110 E55CBL18T110
{p Shielded (PNP) 2-meter cable E55CAL18T111 E55CBL18T111
8mm Unshielded (NPN)  2-meter cable E55CAL18T110E E55CBL18T110E
Unshielded (PNP)  2-meter cable E55CAL18T111E E55CBL18T111E
30 mm 30 mm Diameter
10-30 Vdc 10 mm Shielded (NPN) 2-meter cable E55CAL30T110 E55CBL30T110
= Shielded (PNP) 2-meter cable E55CAL30T111 E55CBL30T111
15 mm Unshielded (NPN) 2-meter cable E55CAL30T110E E55CBL30T110E
Unshielded (PNP) ~ 2-meter cable E55CAL30T111E E55CBL30T111E
Note
@ For a selection of mounting brackets and other accessories for use with these sensors, see Tab 8, section 8.2.
V8-T3-72 Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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Nonmetallic Tubular Sensors

Technical Data and Specifications

Nonmetallic Tubular Sensors

Description Two-Wire AC Models Three-Wire DC Models
Operating voltage 20-250 Vac, 50/60 Hz 10-30 Vde
Maximum load current 150 mA 200 mA
Switching frequency
12mm 25Hz 2000 Hz (shielded); 1000 Hz (unshielded)
18 mm 25Hz 1000 Hz (shielded); 500 Hz (unshielded)
30 mm 25Hz 300 Hz (shielded); 150 Hz (unshielded)
Protection — Short circuit and reverse polarity
Temperature range —13° to 158°F (~25° to 70°C) —13° to 158°F (~25° to 70°C)
Enclosure material Polybutylene Teraphtalate (PBT) Polybutylene Teraphtalate (PBT)
Enclosure rating NEMA 3, 3S, 4, 4X, 13 (IP66) NEMA 3, 3S, 4, 4X, 13 (IP66)
Indicator LED Lights when output is ON Lights when output is ON

Wiring Diagrams

Nonmetallic Tubular Sensors

Operating Operating
Voltage Output Cable Models Voltage Output Cable Models
Two-Wire Sensors Three-Wire Sensors
20-250 Vac All 10-30 Vdc NPN — BN
50/60 Ho BN | oray w
BU BK Load
L2 or () BU
— ()
PNP —
BN +V
BK
Load
B
Y 0
Dimensions
Approximate Dimensions in Inches (mm)
12 and 18 mm 30 mm
,. LED . LED
J_l = (Il il 4
I XY= Wy
T— =t i Bz
—o —
A % —
A
Thread Size Thread Size
A B c A B c
12 mm 30 mm
2.17 (55) 1.77 (45) M12x 1 3.15(80) 2.36(60) M30x15
18 mm
217(55)  1.77(45)  M18x1
Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com V8-T3-73
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E52 Cube Style Sensors

E52 Cube Style Sensors

E52 Cube Style Sensors

Product Description

The E52 Cube Sensor from
Eaton's Electrical Sector is a
high performance inductive
proximity sensor, providing
long sensing ranges in a
compact, industry-standard
package.

The E52 Cube family features
Eaton’s Autoconfigure
output technology, which
automatically detects NPN

or PNP wiring states and
switches the sensor
accordingly, without user
intervention. The E52 also
utilizes complementary
outputs to further reduce

the number of models
needed to cover a wide

array of inductive sensing
applications. Individual power
and output LEDs make
installation and troubleshooting
easy. Combine the above
features with the range and
five-way mounting flexibility
of the E52 Cube family, and
chances are there's an E52
solution to your sensing needs.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T3-74

The E52 Cube was designed
with the most heavy-duty
applications in mind. Some of
those applications include
automotive manufacturing,
aggregate machinery, and
metalworking applications.
Try the E52 Cube in some
your most demanding
applications today.

Application Description
Typical Applications

¢ Automotive manufacturing
e Metalworking

¢ Machinery OEMs

¢ Pipe and rod manufacturing

e Block and brick
manufacturing equipment

e Amusement parks

e Heavy-duty trucks, cranes
and lifts

Contents
Description

E52 Cube Style Sensors
Product Selection
E52 Cube Style Sensors

Compatible Connector Cables ..........
Technical Data and Specifications ..........
Wiring Diagrams . ........
Dimensions . ............

Features

e Long inductive proximity
ranges available (up to
40 mm sensing distance)

¢ Fourwire DC models have
complementary outputs
(TNO-1NC)

¢ Fourwire DC models use
auto-configure technology,
which allows the sensor to
automatically adapt for
NPN or PNP without user
intervention

¢ Robust design featuring
vibration and impact-
absorbing potting
compound

¢ |deal for extreme
temperatures or high
pressure washdown
environments

Page
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Standards and Certifications
e CE

q3

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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E52 Cube Style Sensors

Product Selection

E52 Cube Style Sensors

DC Four-Wire Sensors

Voltage Output Output Sensing Connector
Type Configuration Shielding Type Range Style Catalog Number
Mini-Connector Cube Package (40 x 40 x 40 mm)
10-48 Vdc NPN/PNP Shielded 1NOand 1 NC 15mm DC 4-pin micro E52Q-DL15SADO1 G
i 0]
autoconfigure ¢ DC 4-pin mini E520-DL15SAE0T ()
Unshielded 1NOand1NC 15mm DC 4-pin micro E52Q-DL15UADO1 (2
DC 4-pin mini E52Q-DL15UAEO1 G2
10-48 Vdc NPN/PNP Shielded 1NOand1NC 20 mm DC 4-pin micro E52Q-DL20SADO1 G2
i 0]
autoconfigure ¢ DC 4-pin mini E520-DL20SAE01 &
Micro-Connector Unshielded 1NOand1NC 20 mm DC 4-pin micro E52Q-DL20UADO1 G2
e DC 4-pin mini E52Q-DL20UAEO1 G2
25mm DC 4-pin micro E52Q-DL25UADO1 G2
DC 4-pin mini E52Q-DL25UAEO1 G2
30 mm DC 4-pin micro E52Q-DL30UADO1 G2
DC 4-pin mini E52Q-DL30UAEO1 G2
35mm DC 4-pin micro E520-DL35UADO1 G2
DC 4-pin mini E52Q-DL35UAE01 G2
40 mm DC 4-pin micro E52Q-DL40UADO1T G2
DC 4-pin mini E52Q-DL40UAEOT G2
Compatible Connector Cables
Standard Cables @
Current Voltage Number Pin Configuration/Wire Colors PVC Jacket PUR Jacket
Rating at 600V Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number
Micro-Style Micro-Style, Straight Female
Straight Female -
— DC 4-pin, 22 AWG 6.0 ft (2m) 1-Brown CSDS4A4CY2202 CSDS4A4RY2202
4-wirg @ @ 2-White
/ 16.4 ft (5m) @ @ 3-Blue CSDS4A4CY2205 CSDS4A4RY2205
‘:\// 4-Black
32.8ft(10m) CSDS4A4CY2210 CSDS4A4RY2210
Mini-Style Mini-Style, Straight Female
Straight Female
10A AC/DC 4-pin, 16 AWG 6.0 ft (2m) 1-Black CSMS4A4CY1602 —
4-wire @ @ 2-Blue
13.1 ft (4m) 3-Brown CSMS4A4CY1604 —
@ @ 4-White
Q- 19.7 ft (6m) CSMS4A4CY1606 —

Notes
@) See listing of compatible connector cables above.

® Autoconfigure technology allows the sensor to automatically adapt to NPN or PNP without user intervention.
@ For a full selection of connector cables, see Tab 10, section 10.1.
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E52 Cube Style Sensors

Technical Data and Specifications

E52 Cube Style Sensors

Description DC Four-Wire
Operating voltage 10-48 Vdc

Load current (maximum) 300 mA

Burden current <25mA

Off-state leakage <150 pA per output
Voltage drop <2.5V

Outputs 1 NO/1 NC (complementary)
Standard target size (mild steel) 120 mm

Frequency of operation 100 Hz
Repeatability <3%

Hysteresis (maximum) 10-15%

Time delay before availability 300 ms

Circuit protection

Short circuit protection with auto-reset

Operating temperature @

—25° to 158°F (=25° to 70°C)

Temperature drift

+10%

Enclosure rating

NEMA 4, 4X, 6, 6P, 12 and 13 (IP67, IP68)

Indicator LEDs

Green: power; Red: output status

Material of construction

Zinc alloy housing, PPS, PC

Wiring Diagrams

Pin numbers are for reference, rely on pin location when wiring.

E52 Cube Style Sensors

Voltage Type Micro-Connector Mini-Connector
DC four-wire
(=) +V
AutoConfigure enables load AutoConfigure enables load
to be wired to +V or (-) to be wired to +V or (=)
Note

® Will operate at —40°F (—40°C), but range drift will occur.

V8-T3-76 Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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E52 Cube Style Sensors

Dimensions
Approximate Dimensions in Inches (mm)

E52 Cube Style Sensors

A -

| |
|

D
I A
| ©
— [ —
—— - — ¥
Width Depth Height Overall Height
Model A B c D
Micro-connector 1.57 (40) 1.57 (40) 1.57 (40) 2.725(69.2)
Mini-connector 1.57 (40) 1.57 (40) 1.57 (40) 2.965(75.3)
Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com V8-T3-77
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E52 Rectangular Style Sensors

E52 R lar Style S
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E52 Rectangular Style Sensors

Product Description

Rectangular E52 Inductive
Proximity Sensors from
Eaton's Electrical Sector
feature a small, thin, compact
space-saving design for
applications where tubular
type sensors cannot be used.
Sensors are self-contained for
direct connection to a logic
circuit, relay, counter,
programmable controller, and
so on.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T3-78

Features

e Small, low-profile design
for use in space restrictive
applications

e Three-wire DC operation

e Choose from a variety of
sizes, and side or end
sensing configurations

e Qutput indicator included
on all models

e Epoxy filled cavities stop
fluids from contacting any
electrical component

e Convenient mounting
holes integrated into each
sensor housing

Contents
Description

E52 Rectangular Style Sensors
Product Selection

Eb2 Rectangular Style Sensors . ... ......
Compatible Connector Cables ..........
Technical Data and Specifications ..........
Wiring Diagrams .. ........
Dimensions ..............

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

Page
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For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada
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Product Selection
E52 Rectangular Style Sensors
Three-Wire Models

E52 Rectangular Style Sensors

Sensing NO Output NC Output
Voltage Range Frequency Shielding Connection Type Catalog Number Catalog Number
R12 Side Sensing R12 Side Sensing
12-24 Vdc 0.12in(3mm)  Standard Shielded (NPN) 1-meter cable E52RAL12T110 —
r Shielded (PNP) E52RAL12T111 —
Alternate Shielded (NPN) 1-meter cable E52RAL12T110AF —
Shielded (PNP) E52RAL12T111AF —
Q16 End Sensing Q16 End Sensing
- 12-30 Vdc 0.20in(5mm)  Standard Unshielded (NPN)  2-meter cable E52-160S04-C E52-160S04-C1
S
"_‘.'J"@
L\ -~ Unshielded (PNP) 2-meter cable E52-160S04-B E52-160S04-B1
R18 Side Sensing R18 Side Sensing
10-30 Vdc 0.16in(4mm)  Standard Unshielded (NPN)  2-meter cable E52-18RU04-C E52-18RU04-C1
3-pin nano-connector E52-18RU04-CN E52-18RU04-C1N ()
Unshielded (PNP) 2-meter cable E52-18RU04-B E52-18RU04-B1
3-pin nano-connector E52-18RU04-BN & E52-18RU04-B1N ()
025 End Sensing Q25 End Sensing
= 10-30 Vdc 0.39in (10 mm)  Standard Shielded (NPN) 2-meter cable E52-250S10-C E52-250S10-C1
- #
\ Shielded (PNP) 2-meter cable E52-250510-B E52-250510-B1
N
Compatible Connector Cables
Standard Cables ®
Voltage Number Pin Configuration/Wire Colors PVC Jacket PUR Jacket
Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number
Nano-Style Nano-Style, Straight Female
Straight Female -
DC 3-pin 24 AWG 6.0 ft (2m) CSNS3A3CY2402 CSNS3A3RY2402
- @ 1-Brown
. @) 3-Blue
@ 4-Black

&

Technical Data and Specifications

E52 Rectangular Style Sensors

Description Specification

Input current Less than 10 mA

Load current 100 mA maximum

Switching rate

500 operations per second

Circuit protection Short circuit

Ambient temperature range

—13°t0 130°F (~10° to 55°C)

Enclosure rating

NEMA 1, 2,3, 3S, 4, 12 (IEC IP66)

Enclosure material PBT composition

Output indicator LED

Lights when output is ON

Notes
@) See listing of compatible connector cables above.

@ For a full selection of connector cables, see Tab 10, section 10.1.

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com
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Wiring Diagrams

E52 Rectangular Style Sensors

Pin numbers are for reference, rely on pin location when wiring.

E52 Rectangular Style Sensors

Operating Nano-Connector Models
Voltage Output Cable Models (Face View Male Shown)
Three-Wire Sensors
DC NPN —
BN Y ® (-)
BK Load 9 H v
BU @ *
| ] (]
PNP — BN
+V ® p— (=)
BK @) Load
Load v
BU 9 *
| ()
Dimensions
Approximate Dimensions in Inches (mm) except where noted
E52 Rectangular Style Sensors
R12 Q16
p——— 7 —— 7—+ LED
. 11—w| LED 15 ‘FS» 05 — v |
(2x2 mm) [}
o e 20|/ RN P | (1D ok o 0.39
“ - Q D (17.5) (10)
T 7| vountine l<0.65 C 100 +
l HOLE (16.5) (215'155)» &03;.133)
29 80 ?ﬁ?" (29.2) —=|
M |1 S
‘@ g0 T____L 10
T i
2| e1oa Q25
t L3z
DIA.
1 [
1
-l I-~ 3 mm DIA. 4.4 J _C—] LED
D ; 30.16— L
Note: Dimensions are mm only. (54) 177 (45) |
6047 | 1.97 (50) i
(012)\, _T
[ 0.98
{ (25)
0.28 (7) _| Y
A
R18
i 1.18 (30) | 013x0.18 |<—1.18(30)—> 0.13x 0.18
T_ (3.2 x 4.6) T_ p— (3.2 x 4.6)
o S |
0.17 (4.2 f
0.1 f%%% —; ) o p%%% ] | | |o.47 (12)
—
N Y et
| | M8
l<—0.91 (23) —=| ==——0.18 (4.6) l~—0.91 (23) —=!
A LED A LED
0.39 ¥ 0.39
(10) (10) -|<—|v|8
t 0.24*(6) t 0.24*(6)
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E55 Limit Switch Style Sensors with Nonmetallic Housings
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E55 Limit Switch Style Sensors with Nonmetallic Housings

Product Description

These sensors from Eaton’s
Electrical Sector feature PBT
resin housings for high
resistance to corrosion. The
housing is sized to offer a
direct replacement for
standard limit switches. The
unique sensing head is
factory assembled for top
sensing, but can be easily
converted in the field to any
one of four side sensing
positions. Models are
available with sensing ranges
from 15 mm to 40 mm. The
sensors can be wired for NO
or NC operation.

Product Selection

E55 Limit Switch Style Sensors

Features

¢ Nonmetallic housing offers
excellent resistance to
corrosion

e Same form factor and
mounting as standard limit
switches for easy retrofit

e Sensor head features five
sensing positions (top and
all four sides) that can be
easily changed in the field

e Long sensing ranges up to
40 mm

Two-Wire Sensors

Contents
Description Page
E55 Limit Switch Style Sensors with
Nonmetallic Housings
Product Selection . .......... ... .. ... ... V8-T3-81
Technical Data and Specifications .. ........ V8-T3-82
Wiring Diagrams .. ...................... V8-T3-82
Dimensions ......... ... ... .. ... ... V8-T3-82
A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

E55 Limit Switch
Voltage Sensing
Type Range (Sn) Shielding Output Connection Type Catalog Number
@ 35-250 Vac 15 mm Shielded NO or NC Terminal wiring E55BLT1C
:' 3 20 mm Unshielded E55BLT1D
30mm E55BLT1E
40 mm E55BLT1F

For the most current information
on this product, visit our Web site:
www.eaton.com

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),
in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

call 1-800-426-9184.
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E55 Limit Switch Style Sensors with Nonmetallic Housings

Technical Data and Specifications

E55 Limit Switch Style Sensors

Description Specification

Operating voltage 35-250 Vac

Maximum load current 400 mA

Switching frequency 25 Hz maximum

Leakage current 1.8 mA

Voltage drop 8V maximum

Inrush 5A maximum for 20 ms
Indicator LEDs Two LEDs: One lights when power is ON, the other lights when output is ON
Operating temperature —13° to 158°F (-25° to 70°C)
Enclosure ratings NEMA 4, 4X, 6, 12, 13 (IP67)
Housing material PBT resin

Wiring Diagrams
Pin numbers are for reference, rely on pin location when wiring.

E55 Limit Switch Style Sensors
Operating Voltage Output Terminal Models

Two-Wire Sensors

35-250 Vac @ NO p >
o o
L1 L2
— L
I
NC
1 2
L'I_Q—@O— Load L2
[ o]
3 4
Dimensions

Approximate Dimensions in Inches (mm)

E55 Limit Switch Style Sensors

2.20 (56) —»}«——2.36 (60)
1.81(46)—1 4 5021 G~

o 0] ¥
24%7) : ::7LEDS 1.18
R K
(50) | (0]
, —
IR P

} 40 mm Range
v Models Only

|
1.97 !
(50) ! | I:
157 ! /i’/
(40) ! L |
l I
L -
o.39——| le—1.57 (40)——| 0.43 (11)—T
(10) 4.64 (118)
Note

® Switches are shipped as NO configuration. Internal jumpers must be moved to program for NC.
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E51 Modular Limit Switch Style Sensors

E51 Modular Limit Switch Style Sensors

Product Description

The E51 Inductive Proximity
Sensor family from Eaton's
Electrical Sector combines
high performance with a
familiar limit switch style
housing. Modular, plug-in
components provide
application flexibility, ease of
maintenance, less downtime
and reduced inventory.
Choose from two-wire
sensors with AC/DC
operation, or four-wire
sensors in either AC or DC
styles. Connection options
include terminal, mini-
connector or various lengths
of cable.

Choose from standard
sensors that detect all types
of metallic targets. The next
page provides more detail on
these sensors.

For the most current information
on this product, visit our Web site:
www.eaton.com

Features
e Rugged construction is

ideal for industrial
environments

Viton gaskets ensure a
positive seal and high

resistance to industry

chemicals

Direct replacement for
worn out limit switches
Sensor heads and bodies
feature captive screws to
eliminate loss

All sensor heads include a
selector switch to program
output function to either
NO or NC

Sensor bodies feature
bifurcated engagement
prongs for a reliable
connection when plugging
into receptacle stabs

Volume 8—Sensing Solutions CA08100010E—October 2013 www.eaton.com

E51 Modular Limit Switch Style Sensors

Engagement key between
sensor body and
receptacle prevents
improper assembly
Sensors accommodate
both U.S. and DIN
mounting dimensions

Wiring terminals feature
captive pressure plate
saddles for #18 to #12
AWG wire. A green screw
identified ground terminal
is also included

Logic modules are available
to provide additional
control functions

Contents
Description Page
E51 Modular Limit Switch Style Sensors
Product Selection
Standard Sensors—

Assembled with Terminal Wiring . ...... V8-T3-84
Standard Sensors—

Assembled with Receptacles .......... V8-T3-85
SensorHeads ....................... V8-T3-85
SensorBodies .............. ... ..... V8-T3-86
LogicModule ....................... V8-T3-86
Receptacles . ............. ... ....... V8-T3-87
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ACCESSONES . oottt V8-T3-88
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Wiring Diagrams ... ......... ... . V8-T3-89
Dimensions ......... ... ... .. ... ... V8-T3-90

Standards and Certifications
e UL Listed

¢ CSA Certified

e CE (where shown

@CE

Listed

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWw.COmoSso.com

call 1-800-426-9184.
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E51 Modular Limit Switch Style Sensors

Product Selection

Standard Sensors—Assembled with Terminal Wiring

Standard E51 sensors feature long sensing ranges and a choice of top or side sensing heads.
Alternate frequency units eliminate interference when mounted close to standard frequency
units. Order sensors in component form, as assembled plug-in units, or in a sealed version
where the sensor body is factory assembled to an epoxy filled receptacle with tamper-proof
screws to ensure a lasting seal.

Assembled Sensor  Assembled Sensors—Standard (with Terminal Wiring)

Sensor Body and Receptacle Two-Wire Sensors Four-Wire Sensors

Operating voltage 20-264 Vac/dc 120 Vac 10-30 Vdc

Output NO or NC® NO and NC complementary NO and NC complementary

Sensor body E51SAL E51SCL E51SCN E51SPL E51SNL

Accepts logic ~ PNP NPN
modules @

Receptacle ® E51RA E51RC E51RCB E51RN E51RN

Sensing Sensor Head Only ~ Assembled Sensors with Head, Sensor Body and Receptacle
Sensor Heads © Range Shielding  Frequency Catalog Numb Catalog Number
Top Sensing Top Sensing

0.511n Shielded Standard E51DT1 ES1ALT1 (€ E51CLT1 E51CNT1 E51PLT1 C€ ESINLT1 C¢€
(13 mml Alternate E51DT2 E51ALT2 (€ E51CLT2 E51CNT2 E51PLT2 C€ ES5INLT2 C¢€
0.94in Unshielded  Standard E51DT5 ES1ALTS (€ E51CLT5 E51CNT5 E51PLT5 C€ ESINLTS (€
(24l Alternate E51DT6 E51ALT6 C € E51CLT6 E51CNT6 E51PLT6 C€ ESINLT6 C¢€
Side Sensing
0.511n Shielded Standard E51DS1 E51ALS1 C€ E51CLS1 E51CNS1 E51PLS1 C€ ESINLS1 C€
13 mm) Alternate E51DS2 E51ALS2 C€ E51CLS2 E51CNS2 E51PLS2 C€ ES5INLS2 C€
0.941in Unshielded  Standard E51DS5 E51ALSS C € E51CLS5 E51CNS5 E51PLS5 (€ ESINLS5 C€
(24 mm) Alternate E51DS6 E51ALS6 C€ E51CLS6 E51CNS6 E51PLS6 C€ ESINLS6 (€
Notes

® All sensor heads feature a programmable output selector switch for NO or NC operation. Operation is as follows:
Set Selector Position:

For This Output Type: “TARGET” “NO TARGET"
NO Target present Target absent
NC Target absent Target present

@ Logic module must be ordered separately, see Page V8-T3-86. These sensor bodies are rated NEMA 4, 4X and 13.

® Receptacles feature terminal wiring with a 1/2 in NPT thread at the conduit entrance.
Other connection options are available:

Connection Option Catalog Number g::f(iex Example

20 mm thread at the conduit entrance — 20 E51ALT120

Mini-connector termination with epoxy ~ Two-wire, CSMS3F3CY1602 P3 E51ALT1P3

filled receptacle, see Page V8-T3-87 for 3-pin connector

additional receptacle options Fourwire, CSMS5D5CY1602 PS5 E51CLTIPS
5-pin connector

Pre-wired cable with epoxy filled 8 ft long — S E51ALT1S

receptacte 12 ft long — s12 E51ALTIS12
20 ft long — S20 E51ALT1S20
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E51 Modular Limit Switch Style Sensors

Standard Sensors—Assembled with Receptacles
Sensor body is attached to receptacle with tamper-proof screws.

Assembled Sensor Assembled Sensors—Standard (with Epoxy Filled Receptacles and Pre-wired Cables)

Sensor Base Type with 8 ft Cable @

Two-Wire Sensors Four-Wire Sensors
Operating voltage 20-264 Vac/dc 120 Vac 10-30 Vdc
NO and NC complementary
NO and NC
Output NOorNC® complementary PNP NPN
Sensing Sensor Head Only ~ Assembled Sensors with Head and Sensor Base
Sensor Heads © Range Shielding Frequency Catalog Number Catalog Number
Top Sensing Top Sensing
0.51in Shielded Standard E51DT1 E51ALT1I6P C€ E51CLT16P E51PLT16P (€ ESINLTI6P (€
(13 mm)
Alternate E51DT2 E51ALT26P E51CLT26P E51PLT26P (€ E5INLT26P (€
0.94in Unshielded  Standard E51DTS E51ALTS6P C€ E51CLT56P E51PLT56P (€ ESINLTS6P (€
(24 mm)
Alternate E51DT6 E51ALT66P C € E51CLT66P E51PLT66P (€ ESINLT66P (€
Side Sensing
0.51in Shielded Standard E51DS1 E51ALS16P C¢€ E51CLS16P E51PLS16P (€ ESINLS16P (¢
(13 mm)
Alternate E51DS2 E51ALS26P (€ E51CLS26P E51PLS26P (€ E5INLS26P (¢
0.94in Unshielded  Standard E51DS5 E51ALS56P C € E51CLS56P E51PLS56P (€ ESINLS56P (€
(24 mm)
Alternate E51DS6 E51ALS66P (€ E51CLS66P E51PLS66P (€ E5INLS66P (€
Sensor Heads
Sensor Heads ®
Sensing Range  Shielding Frequency Target Material Catalog Number
Top Sensing Top Sensing
0.57in (13 mm) Shielded Standard All metals E51DT1
Alternate E51DT2
0.94in (24 mm) Unshielded Standard All metals E51DT5
Alternate E51DT6
Side Sensing
0.51in (13 mm) Shielded Standard All metals E51DS1
Alternate E51DS2
0.94in (24 mm) Unshielded Standard All metals E51DS5
Alternate E51DS6
Notes

® All sensor heads feature a programmable output selector switch for NO or NC operation. Operation is as follows:
Set Selector Position:

For This Output Type: “TARGET” “NO TARGET"
NO Target present Target absent
NC Target absent Target present

@ Switch bases feature 8 ft of SOOW-A cable. Other connection options are available:

Connection Option ® Suffix Example
Mini-connector mounted on 3 ft (0.9m) pigtail cable T ES1ALT16PT
Mini-connector mounted to switch base C E51ALT16PC

Cable longer than 8 feet, add required length in 1 ftincrements  Length in ft E51ALT16P12 for 12 ft

to listed catalog number—20 ft maximum

® See listing of compatible connector cables on Page V8-T3-88.
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E51 Modular Limit Switch Style Sensors

Sensor Bodies

Two-Wire Sensors

Operating
Voltage Output Protection Output Rating Continuous Type Catalog Number
AC/DC
20-264 Vac/dc, 1 output, load powered, NO or NC, Latching short circuit  0.5A — E51SAL ® C€
50/60 Hz programmable from head; off state and overload

leakage current: <1.7 mA at 120 Vac/dc,

<2.0 mA at 240 Vac

Four-Wire Sensors

Operating
Voltage Output Protection Output Rating Continuous Type Catalog Number
AC (E51SCN Shown) AC

120 Vac, 2 complementary outputs, line powered, — 1.0A to 158°F (70°C), linearly — E51SCL®

50/60 Hz NO and NC derated to 0.6A at 176°F (80°C)
1.0A to 113°F (45°C), linearly — E51SCN @®
derated to 0.3A at 176°F (80°C)

DC

10-30 Vdc 2 complementary outputs, line powered, Reverse polarity 0.6A to 104°F (40°C), linearly NPN E51SNL®

NO and NC derated to 0.36A at 176°F (80°C)

PNP E51SPL®

Logic Module

Logic Module (for E51SCN Sensor Body Only)

Type Description Timing Range ©® Catalog Number
Logic Module ® ONand OFF delay ~ Adjustable delay between time object is sensed ~ 0.15to 15.0 seconds ~ ESTMTB

and time switch function occurs

Adjustable delay between time object leaves
sensing field and time switch transfers back to
non-sensing state

Notes
@ This sensor body is available in a factory-sealed, non plug-in configuration (with 8-ft cable),
add 6P to listed catalog number. Example: E51SAL6P.
@ Sensor body is black. E51SCN sensor bodies are rated NEMA 4, 4X and 13.
® This sensor accepts logic modules, as seen in chart above.
@ Repeatability of the timing cycle is +1% at constant voltage, ambient temperature and reset time.
® Reset time is 25 ms minimum. Rated NEMA 4, 4X and 13.
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E51 Modular Limit Switch Style Sensors

Receptacles
Receptacles
Conduit Entrance
1/2iin NPT 20 mm
Description Style Details Cable Length Catalog Number Catalog Number
Surface Mount Surface Mount
Conduit entrance, front or rear mounting Two-wire, AC/DC — — E51RA E51RA20
Four-wire, AC Gray — E51RC E51RC20
Black ©® — E51RCB E51RCB20
Four-wire, DC — — E5STRN E51RN20
Mini-Connector
Epoxy filled receptacle with pre-wired mini-connector ~ Two-wire, AC/DC 3-pin — E51RAP3 &) —
Four-wire, AC 5-pin — E51RCP5 —
Four-wire, DC 5-pin — E51RNP5 —
Pigtail with Pigtail with Mini-Connector
Mini-Connector - — - -
Epoxy filled receptacle with mini-connector mounted ~ Two-wire, AC/DC 3-pin 3ft(0.9m) E51RAPT3 (&) —
d“ on 3 t(0.9m cable Fourwire, AC 5-pin 31t(0.9m) E51RCPTS —
Four-wire, DC 5-pin 3t(0.9m) E5S1RNPTS —
Pre-Wired Cable Pre-Wired Cable
Epoxy filled receptacle with pre-wired 16 gauge, Two-wire, AC/DC 3-conductor 8 ft (2.4m) E51RAS E51RA20S
yellow jacketed, type SOOW-A cable. Cable enters
through hole threaded for conduit 12t (3.6m) ES1RAS12 —
" 20 ft (6m) E51RAS20 —
Four-wire, AC 5-conductor 8 ft (2.4m) E51RCS E51RC20S
12 t(3.6m) E51RCS12 —_
20 ft (6m) E51RCS20 —
Four-wire, DC 5-conductor 8 ft (2.4m) E51RNS E51RN20S
12 ft(3.6m) E5TRNS12 —
20 ft (6m) E51RNS20 —
Notes
@& See listing of compatible connector cables on Page V8-T3-88.
@ Black receptacle is for color compatibility with E5TSCN sensor body.
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E51 Modular Limit Switch Style Sensors

Compatible Connector Cables

Standard Cables ®

Current Voltage Number Pin Configuration/Wire Colors Catalog
Rating at 600V Style of Pins Gauge Length (Face View Female Shown) Number
Micro-Style Micro-Style, Straight Female
Straight Female -
13A — 3-pin 16 AWG 6 ft (2m) CSMS3F3CY1602
@ 1-Green
2-Black
® @/ 3-White
@I 10A AC/DC 4-pin, 16 AWG 6 ft (2m) 1-Black CSMS4A4CY1602
four-wire @ @ 2-Blue
@ @ 3-Brown
4-White
8A — 5-pin 16 AWG 6 ft (2m) 1-White CSMS5D5CY1602
® @\ 2-Red
ORO) 3-Green
® 4-Orange
5-Black
Accessories
E51 Modular Limit Switch Style Sensors
Catalog
Description Number
One Hole Universal Mounting Bracket
= One hole, includes mounting hardware, stainless steel E51KH2
| F [
Two Holes Two holes, includes mounting hardware, steel E51KH4
Machine Mounting Machine Mounting Bracket
Bracket — -
Zinc die cast construction E50KH3
Stand-O0ff Mounting Stand-Off Mounting Bracket
Bracket
Steel construction E51KH3
- ’.
Remote Sensor Head Remote Sensor Head Assembly
Assembly - -
Permits mounting sensor head up to 3 ft (0.9m) from sensor body E5S1KRM

V8-T3-88

Dimensions, see Page V8-T3-90.

Note

@ For a full selection of connector cables, see Tab 10, section 10.1.
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E51 Modular Limit Switch Style Sensors

Technical Data and Specifications

E51 Modular Limit Switch Style Sensors

Description

Specification

Output rating (NEMA D150)

AC/DC models 0.5A continuous
AC models 1A continuous
DC models 0.6A continuous
Protection Latching short circuit protection on two-wire AC/DC models; DC models: resettable short circuit protection

Switching rate

AC models: 15 Hz; DC models: 50 Hz

Indicator LEDs Lights when output is ON. One LED for each output

Alternate frequency Standard and alternate frequencies allow side-by-side operation without interference
Enclosure material Zinc die cast

Gasket material Viton

Enclosure ratings

NEMA 3, 3S, 4, 4X, 6, 6P, 12 and 13 (IP67); E51SCN sensor body only: NEMA 4, 4X and 13

Hazardous locations ratings
Class|

Division Il—GRPS ABCD

Class I

Division II—GRPS F and G

Class Il

Division 2

Temperature range

—13° to 158°F (-25° to 70°C)

Torque requirements

Switch body screws: 25-30 in-Ibs; sensing head screws: 14—18 in-lbs

Vibration 10-55 Hz, 1 mm amplitude

Shock 30g, 11 ms, 1/2 sine wave

Humidity 95% non-condensing

Burden current <25mA

OFF-state leakage DC version: 120 pA; two-wire AC: 1.9 mA maximum; three-wire AC: 1.1 mA
ON-state leakage <2.5Vdc

Power-up delay <150 ms

Wiring Diagrams

Pin numbers are for reference, rely on pin location when wiring.

E51 Modular Limit Switch Style Sensors

Operating

Voltage Output

Mini-Connector Models

Terminal and Cable Models (Face View Male Shown)

Two-Wire Sensors

20-264 Vac or NO or NC (NO shown, can whied 1 2 | broce
Vdc 50/60 Hz be changed toNC using 5 —{Load
switch on sensor head) or +V

wo

Four-Wire Sensors

120 Vac 50/60 Hz  NO and NC®

10-30 Vdc NO and NC NPN ®

NO and NC PNP @

Note

® Changing output switch on sensor head will reverse output function (NO becomes NC, and NC becomes NO).
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Dimensions
Approximate Dimensions in mm [in]

E51 Modular Limit Switch Style Sensors

E51 Modular Limit Switch Style Sensors

Standard Sensors

20.6
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= } 38.4 |
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Accessories

Approximate Dimensions in Inches [mm]

Universal Mounting Bracket—One Hole

0.84
i21.4] DIA.
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5.10 [0.20]
DIA. FRONT

Sensor with Logic Module
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[0.24a] [l 580 T\ 1640
s /o [2.28] [0:646]
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CONDUIT ENTRANCE

[0.50] PIPE TAP

Universal Mounting Bracket—Two Holes

084

21.4] DIA,

T 1.0
/] [25.4)

30| \L[/

176.2]

@ Can accommodate both U.S., 29.4 [1.16] x 59.5 [2.34] and DIN, 30 [1.18] x 60 [2.36], mounting dimensions are in mm [in]
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E51 Modular Limit Switch Style Sensors

Approximate Dimensions in mm [in]

Machine Mounting Bracket

i 25.4
42 o
[0.295] (0.0 45
[ " [1.25]
| o e -
. f T
59.4 78.7
| [2.34] [3.10]
— i L
L—ﬁ _79.4
[3.75] [3.125]

Stand-Off Mounting Bracket

18
[0.75]

3
[EX]

l

! _98 —
79 [3875)

[3.125]

Approximate Dimensions in Inches [mm]

Remote Sensor Head Assembly

SENSOR HEAD
i i ,e/_l_________-
! 09
@

g5
5—|

—E

[25.4] 15| — ]

£

[0.9m .+050 mm

l

i
aq
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E51 Limit Switch Style, Factory Sealed 6P+ Sensors

E51 Limit Switch Style, Factory Sealed 6P+ Sensors

E51 Limit Switch Style, Factory Sealed 6P+ Sensors

Product Description

E51 6P+ Inductive Proximity
Sensors from Eaton’s
Electrical Sector are fully
sealed, pre-wired and
designed specifically to
ensure reliability under the
most adverse of environmental
conditions. They have been
proven to withstand the
penetrating properties of

dirt, dust, grit, extreme
temperatures and humidity.
The unitized design eliminates
plug-in connections that can
lead to reliability problems in
rugged environments.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T3-92

Features

The one-piece body and
sensing head are both
epoxy filled to protect
internal components from
contamination

The head is hard-wired to
the sensor body to ensure
trouble-free performance

Choose from top and side
sensing heads

Side sensing heads can be
rotated to any of four
positions

Mounting dimensions
allow direct replacement of
worn out limit switches
Rugged zinc die cast
construction withstands
physical abuse

Connection options include
pre-wired cable, body
mounted connector and
pigtail connector

Contents
Description

E51 Limit Switch Style, Factory Sealed 6P+ Sensors
Product Selection
Unitized Sensors .. ...................
Compatible Connector Cables ..........
ACCESSOMNES . . oo
Technical Data and Specifications
Wiring Diagrams .. .....................
Dimensions . ......... .. ... . .

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

Page

V8-T3-93
V8-T3-93
V8-T3-94
V8-T3-94
V8-T3-95
V8-T3-95

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),
in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

call 1-800-426-9184.
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Product Selection

Unitized Sensors

Assembled Sensor
with 8 ft Cable ©®

Factory Sealed 6P+ Assembled Sensors

Two-Wire Sensors

Four-Wire Sensors

E51 Limit Switch Style, Factory Sealed 6P+ Sensors

Operating voltage 20-264 Vac/dc 120 Vac 10-30 Vdc
NO and NC NO and NC complementary
Output NO NC complementary PNP NPN
Sensing Assembled Sensor with Head, Sensor Body and Receptacle
Sensor Heads ® Range Shielding Freq yo® Catalog Number
Top Sensing @ Top Sensing
0.51in (13 mm)  Shielded Standard E51ALT16PU E51BLT16PU E51CLT16PU E51PLT16PU E5TINLT16PU
Alternate E51ALT26PU E51BLT26PU E51CLT26PU E51PLT26PU E51NLT26PU
0.941in (24 mm)  Unshielded Standard E51ALT56PU E51BLT56PU E51CLT56PU E51PLT56PU E51NLT56PU
Alternate E51ALT66PU E51BLT66PU E51CLT66PU E51PLT66PU ESTNLT66PU
Side Sensing @ Side Sensing
0.51in (13 mm)  Shielded Standard E51ALS16PU E51BLS16PU E51CLS16PU E51PLS16PU E51NLS16PU
Alternate E51ALS26PU E51BLS26PU E51CLS26PU E51PLS26PU E51NLS26PU
0.941in (24 mm) Unshielded Standard E51ALS56PU E51BLS56PU E51CLS56PU E51PLS56PU E51NLS56PU
Alternate E51ALS66PU E51BLS66PU E51CLS66PU E51PLS66PU E51NLS66PU
Compatible Connector Cables
Standard Cables ®
Current Rating  Voltage Number Pin Configuration/Wire Colors
at 600V Style of Pins Gauge Length (Face View Female Shown) Catalog Number
Mini_-Ster Mini-Style, Straight Female
Straight Female
13A — 3-pin 16 AWG 6 ft (2m) CSMS3F3CY1602
@ 1-Green
2-Black
® @)/ 3-White
. 10A — 4-pin 16 AWG 6 ft (2m) 1-Black CSMS4A4CY1602
@ DY 2-Blue
@ @ 3-Brown
4-White
8A AC/DC 5-pin, 16 AWG 6 ft (2m) 1-Black CSMS5A5CY1602
5-wire ® @\ 2-Blue
@ ® 3-Orange
® 4-Brown
5-White
Notes
@ Switch bases feature 8 ft of SOOW-A cable. Other connection options are available:
Connection Option ® Instructions Example
Mini-connector mounted on 3 ft (0.9m) pigtail cable Add the letter T before U E51ALT16PTU
(3-pin for two-wire sensors; 5-pin for four-wire sensors)
Mini-connector mounted to switch base Add the letter C before U E51ALT16PCU
(3-pin for two-wire sensors; 5-pin for four-wire sensors)
Cable longer than 8 ft, add required length in 1 ft increments ~ Add length in feet to end of ~ E51ALT16PU12 ®

to listed catalog number—20 ft maximum catalog number

@ Sensor head is hard wired to sensor body and cannot be detached. Side sensing head can be unfastened

and rotated to any of four positions.

Sensor heads feature color coded target symbols: Yellow for standard frequency; Green for alternate frequency.
See listing of compatible connector cables above.

For 12 ft.

For a full selection of connector cables, see Tab 10, section 10.1.

ONCNONC]
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E51 Limit Switch Style, Factory Sealed 6P+ Sensors

Accessories

E51 Limit Switch Style, Factory Sealed 6P+ ©®

Description Catalog Number
One Hole Universal Mounting Bracket

Includes mounting hardware, stainless steel E51KH2

Includes mounting hardware, steel E51KH4

Machine Mounting
Bracket

Machine Mounting Bracket

Zinc die cast construction E50KH3

Stand-0ff Mounting
Bracket

Stand-Off Mounting Bracket

Steel construction E51KH3

Dimensions, see Page V8-T3-95.

Technical Data and Specifications

E51 Limit Switch Style, Factory Sealed 6P+

Description

Specification

Output rating (NEMA D150)

AC/DC models 0.5A continuous
AC models 1A continuous
DC models 0.6A continuous
Protection Latching short circuit protection on two-wire AC/DC and three-wire DC models

Switching rate

AC models: 15 Hz; DC models: 50 Hz

Indicator LEDs

Lights when output is ON. One LED for each output

Alternate frequency

Standard and alternate frequencies allow side-by-side operation without interference

Enclosure material

Cast metal

Gasket material

Zinc die cast

Enclosure ratings

NEMA 3, 3, 4, 4X, 6, 6P, 12 and 13 (IP68)

Temperature range

—13° to 158°F (-25° to 70°C)

Torque requirements

Switch body screws: 25-30 in-Ibs; sensing head screws: 14-18 in-lbs

OFF-state leakage

DC version: 120 pA; two-wire AC: 1.9 mA maximum; three-wire AC: 1.1 mA

ON-state leakage

<2.5Vdc

Note

@ For a full selection of connector cables, see Tab 10, section 10.1.
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E51 Limit Switch Style, Factory Sealed 6P+ Sensors

Wiring Diagrams
Pin numbers are for reference, rely on pin location when wiring.

E51 Limit Switch Style, Factory Sealed 6P+

Operating Mini-Connector Models
Voltage Output Cable Models (Face View Male Shown)

Two-Wire Sensors

20-264 Vacor ~ NO or NC (NO shown)
Vdc 50/60 Hz

Black
Load o

or (=)

Green L

»O

Four-Wire Sensors

120 Vac NO and NC
50/60 Hz

10-30 Vdc NO and NC NPN

NO and NC PNP

Dimensions
Approximate Dimensions in mm [in]

E51 Limit Switch Style, Factory Sealed 6P+

R . 20.1
34 [0.79]
16.3 (1.51]
L= [0.64] =)
A 4
&M/ 38l &
. ' I
I @+ H===
¢ 10.2
[0.4] 125.9
@ 29.5 [4.96]
6.20 [3.13]
[0.24]
L_"n\ o ':_ — - = 4
L S e il
520 || T HH
02041 T\ 555 | f 287
[0.9] 14 | 113"
O = [0.45] 40.1
39.0 ]
(164] [1.58]

Cable Pig Tail or
Mini Pin Connector
Factory Assembled

[10-32] Tap 9.65 [0.38] Deep
Two Holes for Rear Mtg.

Note

® Can accommodate both U.S., 29.4 [1.16] x 59.5[2.34] and DIN, 30 [1.18] x 60 [2.36],
mounting dimensions.
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Approximate Dimensions in Inches [mm]

Accessories

Universal Mounting Bracket—One Hole

E51 Limit Switch Style, Factory Sealed 6P+ Sensors
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Approximate Dimensions in mm [in]

Machine Mount

25.4
75 10

0

ing Bracket
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—

f |
59.4 78.7
[2.34] [3.10]
i |

3

—

[]

95.3

79.4

[3.75] [3.125]

Note

@ Can accommodate both U.S., 29.4 [1.16] x 59.5 [2.34] and DIN, 30 [1.18] x 60 [2.36],

mounting dimensions.
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Universal Mounting Bracket—Two Holes
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Stand-Off Mounting Bracket
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or tested to IEC 60947-5-3 or recommended for functional safety.
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Unless otherwise noted, the products contained in this section should not
be used for functional safety applications. These products were not designed

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),
in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

call 1-800-426-9184.
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Introduction

Technical Reference

Capacitive Proximity Sensors

Capacitive proximity sensors are designed to detect
both metallic and nonmetallic targets. They are ideally
suited for liquid level control and for sensing powdered or
granulated material.

Strengths and Weaknesses

Consider these strengths and weaknesses of the capacitive
proximity sensor:

Applications

Here are some examples showing how the detection power of
capacitive proximity sensors is used:

L. A . ¢ Liquid level detection ¢ Counting applications
apacitive Proximit nsor Attribut I b . !
Capacitive Pro Y Senso utes applications, such as such as tracking units
Attributes preventing overfilling or passing a point on a
Strengths uhnderfillgng_, are c;ommon in conveyor
the packaging Industr i i
Can detect both metallic and nonmetallic objects at greater ranges than inductive sensors p . 9ing y * Induction mOId.mg
— : — - ¢ Material level control process, detection of level
High switching rate for rapid response applications (counting) applications, such as of plastic pellets in feed
Can detect liquid targets through non-metallic barriers (glass, plastic) assuring that a sleeve of hopper
Long operation life, solid-state output for “bounce free” signals labels on a labeling line is
not empty
Weaknesses
Affected by varying temperature, humidity and moisture conditions
Not as accurate as inductive proximity sensors
V8-T4-2 Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com
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Operation of the Capacitive Proximity Sensor

A capacitor consists of two metal plates separated by a insulator
(called a dielectric). The operation of this type of sensor is
based on dielectric capacitance, which is the ability of a
dielectric to store an electrical charge.

The distance between the
plates determines the ability
of the capacitor to store a
charge.

Capacitor Operation

Plates

Switch

Dielectric

When this principle is applied
to the capacitive proximity
sensor, one capacitive plate
is part of the switch, the
enclosure (the sensor face)
is the insulator. The target
is the other “plate.” Ground
is the common path.

Measuring the change in
capacitance as an object
enters the electrical field
can be used as an ON/OFF
switching function.

Capacitive proximity sensors
can detect any target that has
a dielectric constant greater
than air. Liquids have high
dielectric constants. Metal
also makes a good target.

Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com
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Capacitive Proximity Sensor Operation

By |

The capacitive proximity
sensor has four basic
elements: a sensor (which is
a dielectric), an oscillator
circuit, a detector circuit and
an output circuit.

Oscillator Damping
Inductive

100%

Current

Distance mm

The detector circuit
monitors the oscillator’s
output. When it detects
sufficient change in the
field, it switches on the
output circuit.

WWw.COmoSso.com

As an object approaches the
sensor, the dielectric
constant of the capacitor
changes. The oscillator
circuit’s oscillation begins
when feedback capacitance
is detected. This is just the
opposite in the inductive
proximity sensor, where the
oscillation is damped when
the target is present.

Capacitive

100%

Current

Distance mm

The output circuit remains
active until the target leaves
the sensing field. The
oscillator responds with a
decrease in amplitude, and
when it is no longer receiving
sufficient capacitance
feedback, the detector circuit
switches OFF.

There is a built-in difference
between the operate and
release amplitudes to
provide hysteresis.

V8-T4-3



Introduction

Capacitive Proximity Sensor Influences

Many of the same factors that influence the sensing range of
inductive proximity sensors, also influence the sensing range of

capacitive proximity sensors.

Typically, capacitive sensors
have a greater sensing range
than inductive sensors.

Sensing distance for
capacitive proximity
sensors is dependent on
plate diameter. \With
inductive proximity sensors,
the size of the coil is the
determining factor.

Typical Proximity Sensing Ranges

Sensor with a Inductive

Tubular Diameter of:

Unshielded Sensor

Capacitive
Unshielded Sensor

18 mm 8mm 15mm
30 mm 15 mm 25mm
34 mm — 35mm
Sensitivity Adjustment Target Material and Size

Most capacitive proximity
sensors are equipped with
sensitivity adjustment
potentiometers. Because the
sensor measures a dielectric
gap, it is important to be able
to compensate for target and
application conditions and
adjust the sensing range.

V8-T4-4

A capacitive sensor should
not be hand-held during set
up. Because your hand has a
dielectric constant greater
than air, the sensor may
detect your hand rather than
the intended target.

Capacitive sensors can detect
both ferrous and non-ferrous
materials equally well. There
is no derating factor to be
applied when sensing
metal targets. But, other
materials do affect the
sensing range.

Because they can be used to
detect liquid through a
nonmetallic material such as
glass or plastic, you need to
ensure that the sensor
detects just the liquid, not the
container. The transparency
of the container has no
effect on the sensing.

Environment

Many of the same factors that affect inductive proximity
sensors, also affect capacitive sensors, only more so.

e Embeddable mounting—
capacitive sensors are
generally treated as non-
shielded devices, and
therefore, are not
embeddable

e Flying chips—they are
more sensitive to both
metallic and nonmetallic
chips and residue

e Adjacent sensors—more
space between devices is
required due to the
greater, non-shielded
sensing range

e Target background—
because of both the
greater sensing range, and
its ability to sense metallic
and nonmetallic materials,
greater care in applying
these sensors is needed
when background
conditions are present

Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com
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¢ Ambient atmosphere—the
amount of humidity in
the air may cause a
capacitive sensor to
operate even when no
target is present

e \Welding magnetic fields—
capacitive sensors are
generally not applied in a
welding environment

¢ Radio Frequency
Interference (RFl)—in the
same way that inductive
proximity sensors are
affected, RFl interferes
with capacitive sensor
circuitry

e Showering arc (EFT)—
induced electrical noise
affects these sensors in
the same way it does for
an inductive sensor



Product Selection Guide

Threaded Body Capacitive
Proximity Sensors

Smooth Body Capacitive
Proximity Sensors

Page V8-T4-6

Page V8-T4-10

Overview

Overview

These self-contained devices will detect
both metallic and nonmetallic targets.

A full threaded housing provides ease
of mounting.

Smooth body capacitive models feature
longer ranges than our threaded body
models and include a convenient
mounting bracket.

Applications

Applications

Liquid level control
Nonmetallic targets

Liquid level control
Nonmetallic targets

Product Features

Product Features

18 and 30 mm diameters with threaded
housing

Shielded and unshielded sensing

Two-wire AC—20 to 250V
Three-wire DC—10 to 30V, NPN and PNP

2-meter PVC cable or 4-pin micro-connector

Short circuit and reverse polarity protected
(DC models)

LED indicator
Sensitivity adjustment

34 mm diameter
Shielded and unshielded sensing

Two-wire AC—20 to 250V
Three-wire DC—10 to 30V, NPN and PNP

2-meter PVC cable or 4-pin micro-connector

Short circuit and reverse polarity protected
(DC models)

LED indicator
Sensitivity adjustment
Includes mounting bracket

Technical Data and Specifications

Technical Data and Specifications

Contact ratings—
AC: 300 mA
DC: 300 mA

Enclosure ratings—
NEMA® 1,2, 3,3S,4,12,13

Contact ratings—
AC: 300 mA
DC: 300 mA

Enclosure ratings—
NEMA1,2,3,3S,4,12,13

IP65 IP65
Construction— Construction—
POM POM

Nuts, nylon 66 Nuts, nylon 66
Approvals Approvals
CE CE

Cce

Cce

Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com
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Threaded Body Sensors

Threaded Body Sensors

Threaded Body Sensors

Product Description

Type EB3 Capacitive
Proximity Sensors from
Eaton’s electrical sector are
self-contained devices
designed to detect both
metallic and nonmetallic
targets. They are ideally
suited for liquid level control
and for sensing powdered or
granulated material. For best
operation, they should be
used in an environment
having relatively constant
temperature and humidity.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T4-6

Features

¢ Detect liquids, powders
and other materials that
are difficult or impossible
to detect with other
sensor types

e Plastic body is corrosion
resistant

e Sensitivity adjustment
e Qutput indicator LED

Contents
Description

Threaded Body Sensors
Product Selection

EB3 Threaded Body Sensors
Compatible Connector Cables . .........
Technical Data and Specifications ..........
Wiring Diagrams . ........
Dimensions .............

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

Page

V8-T4-7
V8-T4-8
V8-T4-8
V8-T4-9
V8-T4-9

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com
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Product Selection

E53 Threaded Body Sensors

Two-Wire Sensors

Threaded Body Sensors

Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type Catalog Number Catalog Number
18 mm Diameter 18 mm Diameter
N 20-250 Vac 0.37in (8 mm) Shielded 2-meter cable E53KAL18A2 E53KBL18A2
i 3-pin micro AC connector E53KAL18A2SA &> E53KBL18A2SA -
0.59in (15 mm) Unshielded 2-meter cable E53KAL18A2E E53KBL18A2E
3-pin micro AC connector E53KAL18A2EA (&2 E53KBL18A2EA (&2
30 mm Diameter 30 mm Diameter
20-250 Vac 0.79in (20 mm) Shielded 2-meter cable E53KAL30A2 E53KBL30A2
3-pin micro AC connector E53KAL30A2SA E53KBL30A2SA (-
0.98 in (25 mm) Unshielded 2-meter cable E53KAL30A2E E53KBL30A2E
3-pin micro AC connector E53KAL30A2EA ) E53KBL30AZ2EA ()
Three-Wire Sensors
Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type Catalog Number Catalog Number
18 mm Diameter 18 mm Diameter
N 10-30 Vdc 0.311in (8 mm) Shielded (NPN) 2-meter cable E53KAL18T110 E53KBL18T110
- 4-pin micro DC connector E53KAL18T110SD G E53KBL18T110SD G
Shielded (PNP) 2-meter cable E53KAL18T111 E53KBL18T111
4-pin micro DC connector E53KAL18T111SD G E53KBL18T111SD G
0.59in (15 mm) Unshielded (NPN)  2-meter cable E53KAL18T110E E53KBL18T110E
4-pin micro DC connector E53KAL18T110ED Go E53KBL18T110ED G°
Unshielded (PNP)  2-meter cable E53KAL18T111E E53KBL18T111E
4-pin micro DC connector E53KAL18T111ED Go E53KBL18T111ED G°
30 mm Diameter 30 mm Diameter
& 10-30 Vdc 0.79in (20 mm) Shielded (NPN) 2-meter cable E53KAL30T110 E53KBL30T110
{ y: ’ 4-pin micro DC connector E53KAL30T110SD G2 E53KBL30T110SD ¢
3 Shielded (PNP) 2-meter cable E53KAL30T111 E53KBL30T111
4-pin micro DC connector E53KAL30T111SD G E53KBL30T111SD G
0.98 in (30 mm) Unshielded (NPN)  2-meter cable E53KAL30T110E E53KBL30T110E
4-pin micro DC connector E53KAL30T110ED G2 E53KBL30T110ED G2
Unshielded (PNP)  2-meter cable E53KAL30T111E E53KBL30T111E
4-pin micro DC connector E53KAL30T111ED G® E53KBL30T111ED G®

Note

(&)@ See listing of compatible connector cables on Page V8-T4-8.

WWw.COmoSso.com
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Threaded Body Sensors

Compatible Connector Cables

Micro-Style Standard Cables ©@

Straight Female

Current Rating Voltage Number Pin Configuration/Wire Colors
at 600V Style of Pins Length (Face View Female Shown) Catalog Number
‘\ / Micro-Style, Straight Female
‘/ 13A Vac 3-pin, 22 AWG 6 ft (2m) CSAS3F3CY2202
3-wire 1-Green
@ @ 2-Red/Black
@ 3-Red/White
10A Vdc 4-pin, 22 AWG 6 ft (2m) 1-Brown CSDS4A3CY2202
3-wire @ @ 2-No Wire
@ @ 3-Blue
4-Black
4-pin, 22 AWG 6 ft (2m) 1-Brown CSDS4A4CY2202
4wire D@\ 2-white
@ @ 3-Blue
4-Black
Technical Data and Specifications
Threaded Body Sensors
Description AC Models DC Models
AC residual 2.5 mA maximum 2.5 mA maximum
Maximum load current 300 mA 300 mA

Switching rate

15 operations per second

250 operations per second

Circuit protection —

Short circuit and reverse polarity

Output indicator LED

Lights when output is ON

Lights when output is ON

Ambient temperature range

—13° to 158°F (-25° to 70°C)

—13° to 158°F (-25° to 70°C)

Enclosure ratings

NEMA1,2,3,3S, 4,12, 13 (IEC IP65)

NEMA1,2,3,3S, 4,12, 13 (IEC IP65)

Sensitivity adjustment Included

Included

Housing material

Polyoxymethylene (POM) plastic mounting nuts

molded of nylon 66 (PAGG)

Polyoxymethylene (POM) Plastic mounting nuts
molded of nylon 66 (PAGG)

Notes

@ For a full selection of connector cables, see Tab 10, section 10.1.

@ Use four-wire connector cable on NC output versions.

V8-T4-8 Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com
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Wiring Diagrams

Pin numbers are for reference, rely on pin location when wiring.

Threaded Body Sensors

Operating

Voltage Output

Cable Models

Micro-Connector Models
(Face View Male Shown)

Two-Wire Sensors

20-250 Vac NO and NC

BN L1

BY Toad)- L2

Load

L1

Three-Wire Sensors

10-30 Vde NO (NPN)

+V

NO (PNP)

NC (NPN)

NC (PNP)

Dimensions

Approximate Dimensions in mm

18 mm Diameter
Threaded Body Sensor

,M 18x 1*1 ‘k |

V ]
95 L (1:_—) 73

LED
LED

30 mm Diameter
Threaded Body Sensor

M12x M12x1

Sensitivity
Adjustment

rl\/l30»‘ i
100J 85
1 [ 1 J
AT L’W‘LED
M12x 2OAT/ M12x1
Sensitivity
Adjustment

Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com

18 and 30 mm Cable

{

LED

M18x1
(for 18 mm);

M30x1.5 [

(for 30mm)

Threaded Body Sensors

Sensitivity

Adjustment

t

WWW.COmoso.com
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80
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Smooth Body Sensors

Smooth Body Sensors

Smooth Body Sensors

Product Description

Type EB3 Capacitive
Proximity Sensors from
Eaton’s electrical sector are
self-contained devices
designed to detect both
metallic and nonmetallic
targets. They are ideally
suited for liquid level control
and for sensing powdered or
granulated material. For best
operation, they should be
used in an environment
having relatively constant
temperature and humidity.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T4-10

Features

¢ Detect liquids, powders
and other materials that
are difficult or impossible
to detect with other
sensor types

e Plastic body is corrosion
resistant

e Sensitivity adjustment

Contents
Description

Smooth Body Sensors
Product Selection

EB3 Smooth Body Sensors
Compatible Connector Cables . .........
Technical Data and Specifications . .........
Wiring Diagrams .. ......
Dimensions ............

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

Page

V8-T4-11
V8-T4-11
V8-T4-12
V8-T4-12
V8-T4-12

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com

WWw.COmoSso.com

call 1-800-426-9184.



Product Selection

E53 Smooth Body Sensors

Two-Wire Sensors

Smooth Body Sensors

Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type Catalog Number Catalog Number
34 mm Diameter 34 mm Diameter ©®
20-250 Vac 1.38in (35 mm) Unshielded 2-meter cable E53KAL34A2E E53KBL34A2E
3-pin micro AC connector E53KAL34A2EA () E53KBL34A2EA ()
Three-Wire Sensors
Operating Sensing NO Output NC Output
Voltage Range (Sn) Shielding Connection Type Catalog Number Catalog Number
34 mm Diameter 34 mm Diameter ©
10-30 Vdc 0.98in (25 mm) Shielded 2-meter cable E53KAL34T110 E53KBL34T110
(NPN) 4-pin micro DC connector E53KAL34T110SD G E53KBL34T110SD G
Shielded 2-meter cable E53KAL34T111 E53KBL34T111
(PNP) 4-pin micro DC connector E53KAL34T111SD ¢ E53KBL34T111SD ¢
1.38in (35 mm) Unshielded 2-meter cable E53KAL34T110E E53KBL34T110E
(NPN) 4-pin micro DC connector E53KAL34T110ED (o E53KBL34T110ED (o
Unshielded 2-meter cable E53KAL34T111E E53KBL34T111E
(PNP) 4-pin micro DC connector E53KAL34T111ED G2 E53KBL34T111ED (2
Compatible Connector Cables
Micro-Style Standard Cables @
Straight Female CurrentRating  Voltage Number Pin Configuration/Wire Colors
at 600V Style of Pins Gauge Length (Face View Female Shown) Catalog Number
‘ a // Micro-Style, Straight Female
) 13A AC 3-pin, 22 AWG 6 ft (2m) CSAS3F3CY2202
4-wire 1-Green
@ @ 2-Red/Black
©) 3-Red/White
10A Dc 4-pin, 22 AWG 6 ft (2m) 1-Brown CSDS4A3CY2202
3-wire @ @ 2-No Wire
@ @ 3-Blue
4-Black
4-pin, 22 AWG 6 ft (2m) 1-Brown CSDS4A4CY2202
4-wire @ @ 2-White
@ @ 3-Blue
4-Black
Notes

@)@ See listing of compatible connector cables above.

@ Includes mounting bracket.

@ For a full selection of connector cables, see Tab 10, section 10.1.
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WWw.COmoSso.com

V8-T4-11



Smooth Body Sensors

Technical Data and Specifications

Smooth Body Sensors

Description AC Models DC Models

Residual current 2.5 mA maximum —

Maximum load current 300 mA 300 mA

Switching rate 15 operations per second 250 operations per second

Circuit protection —

Short circuit and reverse polarity

Output indicator LED Lights when output is ON Lights when output is ON

Ambient temperature range —13° to 158°F (—25° to 70°C) —13° to 158°F (—25° to 70°C)
Enclosure ratings NEMA 1, 2,3,3S, 4, 12, 13 (IEC IP65) NEMA 1, 2,3, 38, 4, 12, 13 (IEC IP65)
Sensitivity adjustment Included Included

Wiring Diagrams

Pin numbers are for reference, rely on pin location when wiring.

Smooth Body Sensors

Operating
Voltage Output Cable Models

Micro-Connector Models
(Face View Male Shown)

Two-Wire Sensors

20-250 Vac NO and NC ]
BN L1
BU L2 @ @ L1
L2
Three-Wire Sensors
10-30 Vdc NO (NPN) —— BN
+V
BK Load
BU =)
NO (PNP) —— BN W
BK Load
BU )
NC (NPN) —— BN Ry
BK Load
BU =)
NC (PNP) —— BN Ry
BK Load
BU =)
Dimensions
Approximate Dimensions in mm
34 mm Diameter Mounting Bracket
Smooth Body Sensor (Included with Sensor) 34 mm Cable
r— ¢34—>| r— 60 —l LED
L 7 Sensitivity
| /—Adjustment
48 | I P
90
20
=
- L]
M12x1 80
V8-T4-12 Volume 8—Sensing Solutions CA08100010E—November 2012 www.eaton.com

WWW.COmoso.com



Photoelectric Sensors

Enhanced 50 Series Sensors 5.0 Introduction
Quick Reference Guide .. ....... ... . ... ... .. ... ... V8-T5-2
Technical Reference .. ... .. ... . . . . . . . ... . ... V8-T5-4
Product Selection Guide . ......... ... ... .. .. ... V8-T5-6

5.1 Enhanced 50 Series Sensors
Product Description . ... . V8-T5-9
Product Selection . . ... ... . . . . . V8-T5-10

5.2 NanoView Series Sensors

- Product Description .. .......... i V8-T5-27
Product Selection . . ... ... . . . . . V8-T5-28
NanoView Series Sensors 5.3 IntelliView Series Sensors
Product Description . ......... .. . V8-T5-33
Product Selection . . ... .. . . . . . V8-T5-34
5.4 SM Series Sensors
Product Description ... ... . V8-T5-48
Product Selection . . ... ... . . . . . V8-T5-50

5.5 Comet Series Sensors
Product Description . ........ .. .. V8-T5-54
Product Selection . . ... .. . . . . . V8-T5-56

5.6 Prism Series Sensors
SM Series Sensors Product Description ... ... . V8-T5-69
Product Selection . . ... ... . . . . . V8-T5-70

5.7 OEM Prism Series Sensors

Product Description . ......... .. V8-T5-78

Product Selection . . ... ... . . . V8-T5-79
5.8 Eb8 Harsh Duty Series Sensors

Product Description ... ... . V8-T5-84

Product Selection . . ... . V8-T5-86

5.9 E67 Long Range Perfect Prox Series Sensors
Product Description .. ... . V8-T5-93
Product Selection .. ... ... . . V8-T5-94

5.10 E51 Limit Switch Style, Modular Sensors
Product Description ... ... . V8-T5-97
Product Selection . ... ... . V8-T5-98

Unless otherwise noted, the products contained in this section should not
be used for functional safety applications. These products were not designed
or tested to IEC 60947-5-3 or recommended for functional safety.

g; Learn
Online

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),
in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

call 1-800-426-9184.
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5 O Photoelectric Sensors

Introduction

Quick Reference Guide

Photoelectric Sensors

Sensing Application Sensing Style Maximum Range Product Family Page
Through beam 500 ft (152m) Enhanced 50 Series Sensors V8-T5-9
Lroet 50 ft(15m) SM Series Sensors V8-T5-48
80 ft (24m) Comet® Series Sensors V8-T5-54
20 ft (6m) Prism™ Series Sensors V8-T5-69
800 ft (250m) E58 Harsh Duty Series Sensors V8-T5-84
Detector
19 ft (6m) NanoView Series Sensors V8-T5-27
Source
Diffuse reflective 10t (3m) Enhanced 50 Series Sensors V8-T5-9
2t(610 mm) Comet Series Sensors V8-T5-54
Target 8in (200 mm) SM Series Sensors V8-T5-48
8in (200 mm) Prism Series Sensors V8-T5-69
g;ffflif:iive 13.8in (350 mm) NanoView Series Sensors V8-T5-27
Sensor
Fixed Focus Perfect Prox® 4in (50 mm) SM Series Sensors V8-T5-48
9in (225 mm) Comet Series Sensors V8-T5-54
Target 11in (280 mm) E58 Harsh Duty Series Sensors V8-T5-84
79in (200 cm) E67 Long Range Perfect Prox Series Sensors V8-T5-93
r 3.9in (100 mm) NanoView Series Sensors V8-T5-27
Background suppression 47.2in (120 cm) IntelliView Series Sensors V8-T5-33
Fixed Focus
Perfect Prox
Sensor
Standard reflex 30 ft (9m) Enhanced 50 Series Sensors V8-T5-9
25ft(7.6m) Comet Series Sensors V8-T5-54
15 ft (4.5m) Prism Series Sensors V8-T5-69
59 ft (18m) E58 Harsh Duty Series Sensors V8-T5-84
Polarized reflex 16 ft (4.9m) Enhanced 50 Series Sensors V8-T5-9
15 ft (4.5m) Comet Series Sensors V8-T5-54
10 ft(3m) SM Series Sensors V8-T5-48
34 ft (10m) E58 Harsh Duty Series Sensors V8-T5-84
8.2 ft(2.5m) NanoView Series Sensors V8-T5-27
Clear object detector 45in (120 cm) Enhanced 50 Series Sensors V8-T5-9
31.5in(80cm) NanoView Series Sensors V8-T5-27
6in (150 mm) Comet Series Sensors (wide-angle) V8-T5-54
eﬁé‘éﬁ?:ﬁ‘i’vﬁm
Comet Series)
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Photoelectric Sensors, continued

Photoelectric Sensors

Introduction

5.0

Sensing Application Sensing Style Maximum Range Product Family Page
Fiber optic infrared LED Depends on fiber selected Enhanced 50 Series Sensors V8-T5-9
?ﬁ)ffe glass cable Depends on fiber selected Comet Series Sensors V8-T5-54
Fiber optic visible LED Depends on fiber selected Enhanced 50 Series Sensors V8-T5-9
@ plastic cable Depends on fiber selected Comet Series Sensors V8-T5-54
Target
Sensor
Detector Fiber
Conveyor sensor system 10 ft (3m) E68 Series Integral Sensor Valve V8-T6-3
10 ft(3m) 200 Series Zero Pressure Accumulation V8-T6-14
Color sensing 1.77 in (45 mm) IntelliView Series Sensors V8-T5-33
Contrast sensing 0.39in (10 mm) IntelliView Series Sensors V8-T5-33
Contrast
Sensor
-
Target .
-
Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com V8-T5-3
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5.0

Introduction

Technical Reference

Photoelectric Sensors

Introduction

Photoelectric Sensors

Photoelectric sensors use light to detect the presence or absence of an object. The main
advantages of photoelectric sensors are noncontact sensing of objects and greatly extended

sensing ranges.

Choosing the Right Sensor

There are many factors to
consider when choosing a
photoelectric sensor. The
specific demands of your
application will dictate the
sensor required for the job.
Some of the questions you
should consider, and
suggested areas to find more
information:

¢ \What range is required
(how far is the sensor from
the object to be detected)?
(See “"Modes of Detection’
“Range” and “Excess
Gain”)

¢ \What is the nature of the
environment? (See
"Contamination”)

V8-T5-4

What access do you have
to both sides of the object
to be detected (is wiring
possible on one or both
sides of the object)? (See
“Modes of Detection”)
What size is the object
being detected? (See
“Modes of Detection”)

Is the object consistent in
size, shape, and
reflectivity? (See “Modes
of Detection, Perfect
Prox”)

What are the mechanical
and electrical
requirements? (Check the
electrical specifications of
the desired sensor)

¢ \What kind of output do you
need? (Check the electrical
specifications of the
desired sensor)

¢ Are logic functions needed
at the sensing point? (If so,
look for sensors with logic
modules or built-in logic
functions)

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com
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Modes of Detection
Thru-Beam

Target

Detector

Source

Source and detector
elements are mounted in
separate housings and
aligned facing each other
across an area which the
target object crosses.
Detection occurs when an
object blocks the entire
effective beam (the column
of light that travels in a
straight line between lenses).
See Page V8-T12-27.

Range

Reflex

Target

The source and detector are
mounted in a single sensor
housing and are positioned
parallel to one another on the
same side of the object to be
detected. The light beam is
transmitted from the source to
a retroreflector that returns the
light to the detector. Detection
occurs when the target object
blocks the entire effective
beam. See Page V8-T12-28.

Reflex Detection Mode

Source] )>>>>
Detector] )< 4<4<

Beam Complete
No Object Present

Source ))” @

Detector

Object Detected

Photoelectric Sensors

5.0

Introduction

Diffuse Reflective

Target

Diffuse
Reflective
Sensor

The source and detector
elements are mounted in a
single sensor housing and are
positioned on the same side
of the object to be detected
and aligned with crossed
fields of view. When the target
moves into this area light
from the source is reflected
off the target surface back to
the detector and detection
occurs. See Page V8-T12-28.

Diffuse Reflective Detection
Mode

Source| >>>>>>>

Detector|

Beam Not Complete
No Object Present

Source| >>>>>H
Detector| ((<<<

Object Detected

Each sensor listed in this catalog has a specific operating range. In general, thru-beam sensors
offer the greatest range (most power), followed by reflex and then diffuse reflective sensors.
Operating ranges vary, and there is some overlap among types and models. See Applying Excess

Gain on Page V8-T12-30.

Excess Gain

Excess gain is a measure of
the sensing power available
in excess of that required to
detect an object. The
following excess gain chart
shows this measurement
graphically. Find your required
range on the x-axis of the
graph. Then move up to the

Contamination

curve to read the excess gain
value from the y-axis. An
excess gain value of 1 is the
minimum level required for
sensor operation. Eaton
normally recommends
excess gain levels >10 for
reliable sensor operation. See
Page V8-T12-30.

Photoelectric Sensor
Excess Gain Graph

RANGE (mm)
03 3.0 305

1000

‘ g
F

EXCESS GAIN
o

N
HHY
HHY

0.1 100

1 10
RANGE (feet)

The chart on Page V8-T12-32 shows the excess gain recommended in environments with varying
levels of contamination for each sensing mode.

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com
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Perfect Prox

Fixed Focus
Perfect Prox
Sensor

Perfect Proxis a special

type of diffuse reflective
sensor that combines
extremely high sensing
power (excess gain) with a
sharp optical cutoff. This
allows the sensor to reliably
detect targets regardless of
variations in color,
reflectance, contrast or
surface shape, while ignoring
background objects that are
just slightly beyond the target
range. See Page V8-T12-28.

Note: The excess gain charts in
this catalog represent the
minimum excess gain provided
by the sensor (unless otherwise
noted). Actual performance may
be better.

V8-T5-5




5.0

Photoelectric Sensors

Introduction

Product Selection Guide

Enhanced 50 Series Sensors

NanoView Series Sensors

IntelliView Series Sensors

SM Series Sensors

[T 3
Page V8-T5-9 Page V8-T5-27 Page V8-T5-33 Page V8-T5-48
Overview Overview Overview Overview

The Enhanced 50 Series family provides
outstanding optical performance and
application flexibility in a self-contained,
industry-standard package.

The NanoView™ Series from Eaton is a family
of miniature rectangular photoelectric sensors
designed for optimum value and sensing

performance in a wide range of applications.

The IntelliView™ Series from Eaton is a
family of compact, high performance
specialty photoelectric sensors designed to
solve a wide array of sensing challenges.

SM Series photoelectric sensors provide
high performance and ease of use in an
economical, compact package.

Sensing Types and Ranges

Sensing Types and Ranges

Sensing Types and Ranges

Sensing Types and Ranges

Thru-beam: 200 and 500 ft

Reflex: 30 ft

Polarized reflex: 16 ft

Diffuse reflective: 5and 10 ft

Clear object detector: 45 in

Infrared fiber optic: range varies with fiber
Visible fiber optic: range varies with fiber

Thru-beam: 20 ft

Polarized reflex: 8.2 ft
Diffuse reflective: 13 in
Fixed focus diffuse: 4 in
Clear object detector: 2.6 ft

Foreground/background suppression
Distance sensing

Color, contrast, luminescence, and
grayscale sensing

Thru-beam: 50 ft
Polarized reflex: 10 ft
Diffuse reflective: 8 in

Perfect Prox background
rejection: 2and 4 in

Product Features

Product Features

Product Features

Product Features

High optical performance including 10 ft
diffuse and 500 ft thru-beam versions

Output options include a high-current
10 Amp SPDT relay

Built-in light/dark selection on all models

Logic options include ON-delay, OFF-delay
and one-shot delay

Multiple connector and cable options
Industry standard package size

Less than 1.5 in long and half an in deep
Fixed focus diffuse models sense very small
targets at a 4-in focal point

Clear object detection models are ideal for
sensing plastic bottles, molds, cartons,
films and glass objects

Sensing technologies for detecting color,
contrast, luminescence and distance—
with great accuracy

Available in either compact rectangular or
flat-tubular package sizes

Most models include a teach mode,
allowing for quick and simple installation
and setup

For the first time, Eaton offers a fully field-
adjustable background suppression
photoelectric sensor capable of detecting
targets as far as 3.9 ft (47 in) away

Highly visible LED indicators for power,
output and alignment (TargetLock™)
TargetLock™ simplifies setup and ensures
that the sensor operates at the highest
level of reliability possible

Perfect Prox models sense different colored
targets at the same range and ignore
objects in the background

Visible beam on all models lets you see
exactly where the sensor is pointing

Small size

Reverse polarity, overload and short circuit
protection on all models

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Operating voltage—

24-240 Vac and 12-240 Vdc; 10-40 Vdc
Output function—

Selectable light or dark operate
Maximum load current—

DC units: 250 mA

AC/DC units: 300 mA to 10A
Enclosure ratings—

IP67, IP6IK

Response time range—

DC operation: 2 ms

Input voltage—

10-30 Vdc

Output saturation voltage—
2V max.

Enclosure ratings—
Thru-beam: IP67

Polarized reflex: IP66
Diffuse reflective: IP66
Fixed focus diffuse: IP67
Clear object detector: IP66

Response time range—

Input voltage—
Foreground models: 10-30 Vdc
Distance models: 16-28 Vdc
Output saturation voltage—
All models: < 2V max.
Enclosure ratings—
Foreground models:

E75-PPA_: IP65

E75-PP1_: IP67
Distance models: IP67

Response time range—

Operating voltage—

18-264 Vac and 18-50 Vdc; 10-30 Vdc
Output function—

Light and dark operate models available
Maximum load current—

AC/DC units—200 mA

DC units—100 mA (NPN or PNP)
Enclosure ratings—

NEMA® 1,3, 4, 4X, 6,6P, 12 and 13
1P68, IP6IK

Response time range—

AC operation: 15 ms 1 ms max. Varies by model DC operation: 1 ms
AC operation: 16 ms
Approvals Approvals Approvals Approvals
CSA® Approved UL Listed UL Listed UL Listed
Certified to UL® Standard, UL 508 cUL® Listed cUL Listed cUL Listed
CE CE CE CE
@ Ce @ W W @
Listed Listed Listed Listed Listed

V8-T5-6
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Comet Series Sensors

FETE

Prism Series Sensors

Photoelectric Sensors

5.0

Introduction

OEM Prism Series Sensors

E58 Harsh Duty Series Sensors

Page V8-T5-54

Page V8-T5-69

Page V8-T5-78

Page V8-T5-84

Overview

Overview

Overview

Overview

This high performance, 18 mm tubular
sensor family features a wide variety of
models in all sensing modes to solve all
of your sensing problems.

Prism is a cost-effective line of 18 mm
tubular photoelectric sensors with twice
the optical gain of other sensors in this
product class.

OEM Prism Sensors are similar to our
standard cost-effective Prism family and
are optimized for high volume OEM use.

E58 Harsh Duty Photoelectric Sensors were
designed to withstand your harshest
physical, chemical and optical environments,
18 and 30 mm tubular enclosures.

Sensing Types and Ranges

Sensing Types and Ranges

Sensing Types and Ranges

Sensing Types and Ranges

Thru-beam: 20 and 80 ft

Reflex: 25 ft

Polarized reflex: 15 and 10 ft
Diffuse reflective: 8 and 24 in
Focused diffuse reflective: 1.6 in

See Page V8-T5-54 for wide angle diffuse
and Perfect Prox information

Thru-beam: 20 ft

Reflex: 15 ft

Polarized reflex: 10 ft

Diffuse reflective: 8 in

Glass fiber optic: range varies with fiber

Polarized reflex: 10 ft
Diffuse reflective: 8 and 24 in

Thru-beam: 800 ft
Reflex: 59 ft
Polarized reflex: 34 ft

Perfect Prox background rejection: 2, 4, 6
and 11in

Product Features

Product Features

Product Features

Product Features

The 18 mm tubular body has flat sides for
added mounting flexibility

Available in universal voltage AC/DC
versions as well as DC only models

Short circuit protection on all models
RIM (Reaction Injection Molding) process
completely encapsulates circuits and
produces a rugged package

Isolated output simplifies wiring and allows
each sensor to switch AC or DC loads, sink
or source

Forward or right angle viewing units have
identical optical performance

The 18 mm tubular body has flat sides for
added mounting flexibility

Short circuit protection for loads less than
32 Vac or Vdc

High noise immunity
AC/DC and DC-only versions available

The 18 mm tubular body has flat sides for
added mounting flexibility

Forward or right angle viewing units have
identical optical performance

Sensors are shipped bulk-packaged for the
convenience of high volume users

Dual discrete outputs for simple wiring

All models 10-30 Vdc only to meet the
evolving needs of your customers

Designed to be the most rugged
photoelectric sensor available
Perfect Prox background rejection
technology for unmatched optical
performance

Output status indictor is the brightest
available and is visible from any angle and
in any lighting condition

Available in universal voltage AC/DC
versions as well as DC only models
18 mm and 30 mm models available

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Technical Data and Specifications

Operating voltage—
90-132 Vac and 18-50 Vdc
20-264 Vac and 15-30 Vdc; 10-30 Vdc

Output function—

Selectable light or dark operate
Maximum load current—

AC/DC units—300 mA

DC units—250 mA (NPN), 100 mA (PNP)

Enclosure ratings—

Operating voltage—

20-132 Vac and 15-30 Vdc; 10-30 Vdc

Output function—

Isolated VMOS solid-state relay output

Light and dark operate models available
Maximum load current—

80 mA AC load

110 mA at 132 Vdc

Enclosure ratings—

Operating voltage—
10-30 Vdc

Output function—
Light and dark operate models available

Maximum load current—
100 mA

Enclosure ratings—
NEMA1,2,3,4,4X,6,12and 13
Response time range—

Operating voltage—

See Page V8-T5-84 for more information
Output function—

Light and dark operate models available
Maximum load current—

AC/DC units—300 mA (100 mA for 18 mm
diameter units)

DC units—250 mA (NPN), 100 mA (PNP)

Enclosure ratings—

NEMA1,2, 3,4, 4X, 6,12, 13 and IP69K NEMA1,2,3,4,4X,6,12and 13 12ms NEMA1,2,3, 3R, 3S, 4, 4X, 6, 6P, 12,
Response time range— Response time range— 12K, 13 and IPBIK
DC operation: 1 ms/AC operation: 10 ms 3ms Response time range—
2W AC/DC operation: 32 ms 2ms to 35 ms
Approvals Approvals Approvals Approvals
UL Recognized UL Recognized CE UL Listed
cUL Recognized cUL Recognized cUL Listed
CE CE
Listed Listed

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com
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Photoelectric Sensors

Introduction

E67 Long Range
Perfect Prox Series Sensors

Y

E51 Limit Switch Style,

Modular Sensors Legacy Sensor Products

See Tab 11 for product
information and ordering
information for these legacy
products:

e EB8 18 mm Tubular Series
e EB64 Terminal Base Series
e EB5 Miniature Series

Page V8-T5-93

Overview

This is the highest performance long-range
sensor you can buy with background
rejection.

Sensing Types and Ranges

e 11 Series
Page V8-T5-97 e 20 Series
Overview e 50 Series
This versatile sensing family features e 55 Series
modular construction, a variety of e 60 Series
operating modes and a familiar limit .
switch style housing. * 70 Series

e 80 Series

Sensing Types and Ranges

Perfect Prox 24 to 96 in

Standard model pre-set at 6 ft. Fixed ranges
of 2-8 ft are available.

Thru-beam: 300 ft

Reflex: 18 and 35 ft

Polarized reflex: 15 ft

Diffuse reflective: 8, 18 and 40 in

Glass fiber optic: range varies with fiber

Product Features

Product Features

Extended sensing ranges (up to 8 ft)
available with background rejection
technology

No user adjustments required

Dual indicators communicate both output
and power status from easy-to-see location
on the top of the sensor

AC/DC models offer isolated contact output
for wiring flexibility

DC sensors offer both NPN and PNP output
Two mounting options for maximum
flexibility

Modular construction consisting of a head,
sensor body and receptacle

Most E51 photoelectric and inductive heads
are interchangeable on all E51 sensor
bodies for substantial inventory reduction
Same general configurations and
dimensions as the E50 limit switch

Order as complete assemblies or
components for stocking and
manufacturing flexibility

Keyed, for directional head positioning

Technical Data and Specifications

Technical Data and Specifications

Operating voltage—

18-30 Vdc and 20—132 Vac/dc

Output function—

NPN and PNP (DC)

Solid-state relay, 1500V isolation (AC/DC)
Light and dark operate models available
Maximum load current—

100 mA DC

75mA AC/DC

Enclosure ratings—
NEMA1,2,3,4,4X,6,12and 13
Response time range—

50 ms (AC/DC) and 15 ms (DC)

Operating voltage—

20-264 Vac/dc; 120 Vac; 10-30 Vdc
Output function—

NO or NC (programmable); or NO and NC
(complementary) sensor bodies are
available

Maximum load current—

AC—1.0A continuous

DC—A0.6A continuous

Enclosure ratings—

NEMA 3, 3S, 4, 4X, 6,6P and 13

Class 1, II, 1lI, Division 2, Groups A, B, C, D, F
and G (conduit entry only)

Response time range—

1 msto 30 ms

Approvals

Approvals

UL Listed
CSA Certified
CE (where shown)

@CE

Listed

V8-T5-8
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Photoelectric Sensors

5.1

Enhanced 50 Series Sensors

Contents
Description Page

Enhanced 50 Series Sensors

Enhanced 50 Series Sensors
Product Selection

Enhanced 50 Series Sensors

Product Description

The new Enhanced versions
of the 50 Series™ Photo-
electric Sensors from Eaton’s
Electrical Sector offer
flexibility, durability and high
optical performance in a cost-
effective self-contained
package. Choose from three
output types, four time delay
functions, six sensing modes
and four connection styles to
tailor the sensor to exactly
meet your needs.

Sensors are available in thru-
beam, reflex, polarized reflex,
diffuse reflective, clear
object, and fiber optic sensing
modes. Brackets are available
for easy mounting and to
allow precise adjustment of
sensor alignment.

For the most current information
on this product, visit our Web site:
www.eaton.com

Features

e High optical performance
models including a 500 ft
(152m) thru-beam and a
10 ft (3m) diffuse
reflective unit

e QOutput options include a
3 Amp SPDT relay

e All units offer light/dark
selection

e Logic options include
ON-delay, OFF-delay,
ON/OFF-delay and one-
shot delay

¢ Fiber optic sensors operate
in thru-beam or diffuse
reflective mode depending
on the fiber optic cable
selected

e Fully potted construction
for use in areas subject to
washdown, high shock
and/or vibration

e Choice of pre-wired power
cable, built-in mini-
connector, built-in micro-
connector and pigtail
micro-connector versions.
Standard pre-wired cable
length is 6 ft (2m)

e Variety of brackets
available including ball
swivel

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com

Thru-Beam Sensors . .................. V8-T5-10
Reflex Sensors . ..................... V8-T5-12
Diffuse Sensors .. .................... V8-T5-14
Clear Object Sensors . ................ V8-T5-16
Fiber OpticSensors . . ................. V8-T5-17
Compatible Connector Cables . .. ........ V8-T5-19
Fiber OpticCables .. .................. V8-T5-20
ACCESSONES . .o v oo V8-T5-21
Technical Data and Specifications . ......... V8-T5-21
ExcessGain......................... V8-T5-22
Wiring Diagrams . ... ... . .. L V8-T5-23
Dimensions ......... .. ... ... ... ... ... V8-T5-24

Standards and Certifications
e CSA Approved

e Certified to UL Standard,
UL 508

€ ®

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWw.COmoSso.com

call 1-800-426-9184.
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5 1 Photoelectric Sensors

Enhanced 50 Series Sensors

Product Selection Guide

Connection Options
Micro or Euro (Micro) Micro or Euro (Micro)
Cable Version Mini QD (Body) QD (Body) QD (Pigtail)

Product Selection

Thru-Beam Sensors

Field of View: 24> Thru-Beam Standard Range ©@
Voltage Sensing Optimum Sensing Thru-Beam Time Connection
Range Range Range Beam Component  Output Type Delay Type Catalog Number
10-40 Vdc 200 ft 0.1t0 100 ft Infrared Source N/A N/A 6 ft cable 1150E-6517
(61m) 100310 31m) Detector NPN/PNP 250 mA no 1250E-6517
yes 1250E-8517
Source N/A N/A 4-pin Euro (micro) ~ 1150E-6547 G2
Detector NPN/PNP 250 mA no connector 1250E-6547 @
yes 1250E-8547 )
Source N/A N/A 4-pin Euro (micro) ~ 1150E-6537 G2
Detector  NPN/PNP 250 mA no comnector (igtaill 3 5E G537 @
yes 1250E-8537 (9
Source N/A N/A 4-pin mini- 1150E-6507 (2
Detector NPN/PNP 250 mA no connector 1250E-6507 @
yes 1250E-8507 (22
12-240 Vdc 200 ft 0.1t0 100 ft Infrared Source N/A N/A 6 ft cable 1150E-6513
24-240 Vac (61m) (0.03 0 31m) Detector Iso!ated output no 1250E-6513
SPDT EM relay no 1250E-6514
3Aat 120 Vac ves 1250E-8514
Source N/A N/A 4-pin micro- 1150E-6543 (9
Detector Iso!ated output no connector 1250E-6543 G
s a5
Source N/A N/A 4-pin micro- 1150E-6534 (9
Detector Iso!ated output no connector {pigtail) 1250E-6533 (22
T
SPDT EM relay no 5-pin micro- 1250E-6534
3Aat 120 Vac 7yes connector (pigtail) 7125058534
Source N/A N/A 4-pin mini- 1150E-6504 (9
Detector Iso!ated output no connector 1250E-6503 (32
s
SPDT EM relay no 5-pin mini- 1250E-6504
3Aat 120 Vac 7\/93 connector 7125058504
Notes

(D&Y See listing of compatible connector cables on Page V8-T5-19.

® For a complete system, order one sensor and one detector.
@ For brackets compatible with these sensors, see Accessories on Page V8-T5-21.

V8-T5-10 Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com
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Field of View: 2.4°

Photoelectric Sensors

Thru-Beam Extended Range ©@

Enhanced 50 Series Sensors

5.1

Voltage Sensing Optimum Sensing Thru-Beam Time Connection
Range Range Range Beam Component  Output Type Delay Type Catalog Number
10-40 Vdc 500 ft 0.1t0 250 ft Infrared Source N/A N/A 6 ft cable 1151E-6517
(152m) (00310 77m) Detector NPN/PNP 250 mA no 1251E-6517
yes 1251E-8517
Source N/A N/A 4-pin Euro (micro)  1151E-6547 G2
Detector NPN/PNP 250 mA no connector 1251E-6547 ®
yes 1251E-8547 )
Source N/A N/A 4-pin Euro (micro) ~ 1151E-6537 G2
Detector NPN/PNP 250 mA no connector (pigtail)a50E ge37 @)
yes 1251E-8537 ()
Source N/A N/A 4-pin mini- 1151E-6507 G
Detector NPN/PNP 250 mA no connector 1251E-6507 @
yes 1251E-8507 9
12-240 Vdc 500 ft 0.1t0 250 ft Infrared Source N/A N/A 6 ft cable 1151E-6513
24-240 Vac (152m) 0.03 to 77m) Detector Iso!ated output no 1251E-6513
0 mhatpi0var/de S 12518513
SPOT EM relay no 1251E-6514
SAat120 Vac yos 1251E-8514
Source N/A N/A 4-pin micro- 1151E-6543
Detector Iso!ated output no connector 1251E-6543
EEE
Source N/A N/A 4-pin micro- 1151E-6534 ()
Detector Iso!ated output no connector (pigtail) 1251E-6533 (9
ggl[;dmsliaatf Zrilg] \\//ac/dc yes 1251E-8533 &
SPDT EM relay no 5-pin micro- 1251E-6534
3Aat 120 Vac ves connector (pigtail) 71251 E-8534
Source N/A N/A 4-pin mini- 1151E-6504 G0
Detector Iso!ated output no connector 1251E-6503 (2
v EED
SPDT EM relay no 5-pin mini- 1251E-6504
3Aat 120 Vac yes connector 7125158504
Notes

@& See listing of compatible connector cables on Page V8-T5-19.

@ For a complete system, order one sensor and one detector.
@ For brackets compatible with these sensors, see Accessories on Page V8-T5-21.
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5.1

Reflex Sensors

Field of View: 1.0°

V8-T5-12

Photoelectric Sensors

Enhanced 50 Series Sensors

Standard Reflex @@

Voltage Sensing Optimum Sensing Time Connection
Range Range ® Range ® Beam Output Type Delay Type Catalog Number
10-40 Vdc 30 ft (9m) 0510 15 ft Visible red NPN/PNP 250 mA no 6 ft cable 1450E-6517
(02104.6m) ves 1450E-8517
no 4-pin Euro (micro) 1450E-6547 G
yes connector 1450E-8547 @
no 4-pin Euro (micro) 1450E-6537 (29
yes connector (pigtail) 7145058537 ®
no 4-pin mini-connector 1450E-6507 (32
yes 1450E-8507 (39
12-240 Vdc 30 ft (9m) 05t0 15 ft Visible red Iso!ated output no 6 ft cable 1450E-6513
24-240 Vac (0.2 to 4.6m) ;([leédms/iaatf Zrigi;//ac/d[: yes 1450E-8513
no 4-pin micro-connector 1450E-6543 ()
yes 1450E-8543 (9
no 4-pin micro- 1450E-6533 G
yes connector (pigtail) 7145058533 ®
no 4-pin mini-connector 1450E-6503 G0
yes 1450E-8503 (9
SPDT EM relay no 6 ft cable 1450E-6514
SAat120 Vac yes 1450E-8514
no 5-pin micro- 1450E-6534
yes connector (pigtail) 7145058534
no 5-pin mini-connector 1450E-6504
yes
Notes

@& See listing of compatible connector cables on Page V8-T5-19.

® For a complete system, order one sensor and one retroreflector (see Tab 8, section 8.1).
@ For brackets compatible with these sensors, see Accessories on Page V8-T5-21.

® Ranges based on 3 in retroreflector for reflex sensors.

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com

WWW.COmoso.com



Photoelectric Sensors 5 1

Enhanced 50 Series Sensors

Fieldof View: 1.0° ___ Polarized Reflex ©2®
J— Voltage Sensing Optimum Sensing Time Connection
'"-1:.1’\-.",—' ) Range Range @ Range @ Beam Output Type Delay Type Catalog Number
10-40 Vdc 16 ft (4.9m) 05t08ft Visible red NPN/PNP 250 mA no 6 ft cable 1451E-6517
(0:2102.5m) yes 1451E-8517
no 4-pin Euro (micro) 1451E-6547 9
et ves connector 1451E-8547 &
no 4-pin Euro (micro) 1451E-6537 9
7yes connector (pigtail) 7145158537 ®
no 4-pin mini-connector 1451E-6507 9
yes 1451E-8507 G
12-240 Vdc 16 ft (4.9m) 05t0 8 ft Visible red Iso!ated output no 6 ft cable 1451E-6513
24-240 Vac (0.2 to 2.5m) ;t[)]ladms;aatfzriloa{//ac/dc yes 1451E-8513
no 4-pin micro-connector 1451E-6543 G
yes 1451E-8543 ()
no 4-pin micro- 1451E-6533
7yes connector (pigtail) 7145158533 ®
no 4-pin mini-connector 1451E-6503 (2
yes 1451E-8503 (2
SPDT EM relay no 6 ft cable 1451E-6514
SAat120Vac ves 1451E-8514
no 5-pin micro- 1451E-6534
7yes connector (pigtail) 7145158534 @
no 5-pin mini-connector 1451E-6504
yes 1451E-8504
Notes

)& See listing of compatible connector cables on Page V8-T5-19.

@ For a complete system, order one sensor and one retroreflector (see Tab 8, section 8.1).

@ Polarized sensors may not operate with reflective tape. Test tape selection before installation.
® For brackets compatible with these sensors, see Accessories on Page V8-T5-21.

@ Ranges based on 3 in retroreflector for reflex sensors.
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5.1

Diffuse Sensors

Field of View: 2.8°

V8-T5-14

Photoelectric Sensors

Enhanced 50 Series Sensors

Diffuse Reflective ®

Voltage Sensing Optimum Sensing Time Connection
Range Range @ Range @ Beam Output Type Delay Type Catalog Number
10-40 Vdc 5ft(1.5m) 1t030in Infrared NPN/PNP 250 mA no 6 ft cable 1350E-6517
(25 t0 760 mm) yes 1350E-8517
no 4-pin Euro (micro) 1350E-6547 G
yes connector 1350E-8547 @
no 4-pin Euro (micro) 1350E-6537 29
yes connector (pigtail) 7135058537 ®
no 4-pin mini-connector 1350E-6507 (32
yes 1350E-8507 (29
12-240 Vdc 5ft(1.5m) 1t030in Infrared Iso!ated output no 6 ft cable 1350E-6513
24-240 Vac (25 to 760 mm) gggdms/iaatf Zrigi;//ac/d[: yes 1350E-8513
no 4-pin micro-connector 1350E-6543 ()
yes 1350E-8543 (9
no 4-pin micro- 1350E-6533 G2
yes connector (pigtail) 7135058533 ®
no 4-pin mini-connector 1350E-6503 G0
yes 1350E-8503 (2
SPDT EM relay no 6 ft cable 1350E-6514
SAat120 Vac yes 1350E-8514
no 5-pin micro- 1350E-6534
yes connector (pigtail) 7135058534
no 5-pin mini-connector 1350E-6504
yes 1350E-8504
Notes

@& See listing of compatible connector cables on Page V8-T5-19.

@ For brackets compatible with these sensors, see Accessories on Page V8-T5-21.
@ Ranges based on 90% reflectance white card for diffuse reflective sensors.
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Photoelectric Sensors 5 1

Enhanced 50 Series Sensors

Fieldof View: 28° ___ Diffuse Reflective Extended Range ©
Voltage Sensing Optimum Sensing Time Connection
Range Range @ Range @ Beam Output Type Delay Type Catalog Number
10-40 Vdc 10t (3m) 1t060in Infrared NPN/PNP 250 mA no 6 ft cable 1351E-6517
(2510 1520 mm) yes 1351E-8517
no 4-pin Euro (micro) 1351E-6547 9
ves connector 1351E-8547 &
no 4-pin Euro (micro) 1351E-6537 9
7yes connector (pigtail) 7135158537 ®
no 4-pin mini-connector 1351E-6507 9
yes 1351E-8507 G9)
12-240 Vdc 10 ft(3m) 1t060in Infrared Iso!ated output no 6 ft cable 1351E-6513
24-240 Vac (25 t0 1520 mm) ;t[)]ladms;aatfzriloa{//ac/dc yes 1351E-8513
no 4-pin micro-connector 1351E-6543 G
yes 1351E-8543 (9
no 4-pin micro- 1351E-6533 &
7yes connector (pigtail) 7135158533 ®
no 4-pin mini-connector 1351E-6503 (2
yes 1351E-8503 (9
SPDT EM relay no 6 ft cable 1351E-6514
SAat120Vac ves 1351E-8514
no 5-pin micro- 1351E-6534
7yes connector (pigtail) 7135158534 @
no 5-pin mini-connector 1351E-6504
yes 1351E-8504
Notes
)& See listing of compatible connector cables on Page V8-T5-19.
@ For brackets compatible with these sensors, see Accessories on Page V8-T5-21.
@ Ranges based on 90% reflectance white card for diffuse reflective sensors.
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5 1 Photoelectric Sensors

Enhanced 50 Series Sensors

Clear Object Sensors

Field of View: 0.68° Clear Object Detector ®@

Voltage Sensing Optimum Sensing Time Connection
Range Range Range Beam Output Type Delay Type Catalog Number
10-40 Vdc 45in (1.2m) 1to24in Visible red NPN/PNP 250 mA no 6 ft cable 1452E-6517
(2510610 mm) yes 1452E-8517
no 4-pin Euro (micro) 1452E-6547 (9
yes connector 1452E-8547 @
no 4-pin Euro (micro) 1452E-6537 &9
yies connector (pigtail) 7145258537 ®
no 4-pin mini-connector 1452E-6507 (39
yes 1452E-8507 (39
12-240 Vdc 45in(1.2m) 1t024in Visible red Iso!ated output no 6 ft cable 1452E-6513
24-240 Vac (25t0 610 mm) gggdms/:asfzrzg//ac/dc yes 1452E-8513
no 4-pin micro-connector 1452E-6543 ()
yes 1452E-8543 G
no 4-pin micro- 1452E-6533 G
7yes connector (pigtail) 7145258533 ®
no 4-pin mini-connector 1452E-6503 G0
yes 1452E-8503 (9
SPDT EM relay no 6 ft cable 1452E-6514
3Aat 120 Vac yies 7145258514
no 5-pin micro- 1452E-6534
yies connector (pigtail) 7145258534
no 5-pin mini-connector 1452E-6504
yes 1452E-8504
Notes

@& See listing of compatible connector cables on Pages V8-T5-19 and V8-T5-20.

® For a complete system, order one sensor and one retroreflector (see Tab 8, section 8.1).
@ For brackets compatible with these sensors, see Accessories on Page V8-T5-21.
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Photoelectric Sensors 5 1

Enhanced 50 Series Sensors

Fiber Optic Sensors

Field of View: @2® Fiber Optic Infrared ©

Voltage Sensing Optimum Sensing Time Connection
Range Range Range Beam Output Type Delay Type Catalog Number
10-40 Vdc Depends on fiber Depends on fiber Infrared NPN/PNP 250 mA no 6 ft cable 1550E-6517
selected ® selected yies 1550E-8517
no 4-pin Euro (micro) 1550E-6547 G2
ves connector 1550E-8547 @
no 4-pin Euro (micro) 1550E-6537 G0
7\/95 connector (pigtail) 7155058537 ®
no 4-pin mini-connector 1550E-6507 ()
yes 1550E-8507 )
12-240 Vdc Dependsgjﬂ fiber Depends on fiber Infrared Iso!ated output no 6 ft cable 1550E-6513
24-240 Vac selected selected gglédms:\a;f 2ril(?\\//ac/dc yes 1550E-8513
no 4-pin micro-connector 1550E-6543 (22
yes 1550E-8543 (39
no 4-pin micro- 1550E-6533 ()
yies connector (pigtail) 7155058533 ®
no 4-pin mini-connector 1550E-6503 )
yes 1550E-8503 ()
SPDT EM relay no 6 ft cable 1550E-6514
SAat120 Vac yes 1550E-8514
no 5-pin micro- 1550E-6534
yies connector (pigtail) 7155058534
no 5-pin mini-connector 1550E-6504
yes 1550E-8504
Notes

@& See listing of compatible connector cables on Pages V8-T5-19 and V8-T5-20.

® For brackets compatible with these sensors, see Accessories on Page V8-T5-21.

@ Field of view depends on fiber selected.

® For a complete system, order one sensor and one fiber optic cable (see Pages V8-T5-19 and V8-T5-20).
@ Infrared fiber optic sensors are compatible with glass fiber optic cables (E51KE_).

® Diffuse mode—up to 6 in (152 mm); thru-beam—up to 35 in (890 mm).
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5 1 Photoelectric Sensors

Enhanced 50 Series Sensors

Field of View:@0@ _ Fiber Optic Visible ©

3 Voltage Sensing Optimum Sensing Time Connection
Range Range Range Beam Output Type Delay Type Catalog Number
10-40 Vdc Depends on fiber Depends on fiber Infrared NPN/PNP 250 mA no 6 ft cable 1551E-6517
selected ® selected yies 1551E-8517
no 4-pin Euro (micro) 1551E-6547 G
ves connector 1551E-8547 @
no 4-pin Euro (micro) 1551E-6537 )
7\/95 connector (pigtail) 7155158537 ®
no 4-pin mini-connector 1551E-6507 G0
yes 1551E-8507 2
12-240 Vdc Depends(%n fiber Depends on fiber Infrared Iso!ated output no 6 ft cable 1551E-6513
24-240 Vac selected selected ggl{;dms/;a;izzrig\\//ac/dc yes 1551E-8513
no 4-pin micro-connector 1551E-6543
yes 1551E-8543 (29
no 4-pin micro- 1551E-6533 9
yies connector (pigtail) 7155158533 ®
no 4-pin mini-connector 1551E-6503 )
yes 1551E-8503 (9
SPDT EM relay no 6 ft cable 1551E-6514
SAat120 Vac yas 1551E-8514
no 5-pin micro- 1551E-6534
7\/93 connector (pigtail) 7155158534
no 5-pin mini-connector 1551E-6504
yes 1551E-8504
Notes

@& See listing of compatible connector cables on Page V8-T5-19.

@ For brackets compatible with these sensors, see Accessories on Page V8-T5-21.

@ Field of view depends on fiber selected.

® For a complete system, order one sensor and one fiber optic cable (see Page V8-T5-20).
@ Visible fiber optic sensors are compatible with plastic fiber optic cables only.

® Diffuse mode—up to 3 in (76 mm); thru-beam—up to 35 in (890 mm).
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Compatible Connector Cables

Micro-Style,
Straight Female

e

Mini-Style,
Straight Female

)

Standard Cables —Micro ©

Photoelectric Sensors

Enhanced 50 Series Sensors

Pin Configuration/

5.1

IRR PUR Jacket

Voltage Number Wire Colors PVC Jacket PUR Jacket
Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number  Catalog Number
Micro-Style, Straight Female
AC Micro 4-pin, 22 AWG 6 ft (2m) ® 1-Red/Black CSAS4F4CY2202 CSASA4F4RY2202  CSAS4F4102202
4-wire @ @ 2-Red/White
@ 3-Red
4-Green
5-pin, 22 AWG 6 ft (2m) 1-Brown CSAS5A5CY2202 — —
5-wi 2-White
e g ®® B—EIack
4-Gray
@ 5-Blue
DC 4-pin, 22 AWG 6 ft (2m) DO 1-Brown CSDS4A4CY2202 CSDS4A4RY2202  CSDS4A4102202
4-wire 2-White
3-Blue
@ @ 4-Black
Standard Cables—Mini ©
Current Pin Configuration/
Rating Voltage Number Wire Colors
at 600V Style of Pins Gauge Length (Face View Female Shown) Catalog Number
Mini-Style, Straight Female
8A AC/DC 4-pin, 16 AWG 6 ft (2m) OIO 1-Black CSMS4A4CY1602
4-wire 2-Blue
@ @ 3-Brown
4-White
5-pin, 16 AWG 6 ft (2m) 1-Black CSMS5A5CY1602
5-wi 2-Blue
wire (g ®® 3-Orange
® 4-Brown
5-White
Note
@ For a full selection of connector cables, see Tab 10, section 10.1.
Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com V8-T5-19

WWW.COmoso.com



5 1 Photoelectric Sensors

Enhanced 50 Series Sensors

Fiber Optic Cables
Glass Fiber Optic Cables
Glass Fiber Optic Cables—Duplex Cables Glass Fiber Optic Cables—Single Cables
(for Diffuse Reflective Sensing) (for Thru-Beam Sensing)
Fiber Bundle Stainless Steel PVC/Monocoil Fiber Bundle Stainless Steel PVC/Monocoil
Size A Jacket Jacket Size A Jacket Jacket
Sensing Tip Style in In (mm) Catalog Number Catalog Number Sensing Tip Style in In (mm) Catalog Number Catalog Number
Forward Viewing, Forward Viewing, Unthreaded Forward Viewing, Forward Viewing, Unthreaded
Unthreaded Unthreaded
0.125(3.2) E51KE713 E51KE313 0.125(3.2) E51KE813 E51KE413
Right Angle Viewing,  Right Angle Viewing, Unthreaded Right Angle Viewing,  Right Angle Viewing, Unthreaded
Unthreaded Unthreaded
/ 0.125(3.2) E51KE733 E51KE333 / 0.125(3.2) E51KE833 E51KE433
Forward Viewing, Forward Viewing, Threaded Cable End Forward Viewing, Forward Viewing, Threaded Cable End
Threaded Cable End Threaded Cable End

_0125(32) E51KE723 E51KE323 ~ 0125(32) E51KE823 E51KE423

Right Angle Viewing,  Right Angle Viewing, Threaded Cable Shaft Right Angle Viewing,  Right Angle Viewing, Threaded Cable Shaft
Threaded Cable Shaft Threaded Cable Shaft
0.125(3.2) E51KE7A3 E51KE3A3 0.125(3.2) E51KE8A3 E51KE4A3
E ii._.-.-r-; E occoell
i ‘f"—
§ §
Right Angle Viewing,  Right Angle Viewing, Threaded Cable End Right Angle Viewing,  Right Angle Viewing, Threaded Cable End
Threaded Cable End Threaded Cable End
0.125(3.2) E51KE7B3 E51KE3B3 - 0125(3.2) E51KE8B3 E51KE4B3
! i
i g
__)",i\'-i“"ﬂ'1 __J;jsu'l"“am

Dimensions, see Page V8-T5-25.

Plastic Fiber Optic Cables

Plastic Fiber Optic Cables—
Pre-Assembled Duplex Cables

Fiber Diameter

Dimensions, see Page V8-T5-25.

Plastic Fiber Optic Cables—
Pre-Assembled Single Cables

Fiber Diameter

Sensing Tip Style in In (mm) Catalog Number Sensing Tip Style in In (mm) Catalog Number
Large Diameter, Large Diameter, Threaded Tip Large Diameter, Large Diameter, Threaded Tip
Threaded Tip — Threaded Tip —
0.059(1.5) 6324E-6501 ©@ 0.059(1.5) 6323E-6501 ©®
Large Diameter, Large Diameter, Threaded Tip with Bendable Probe Large Diameter, Large Diameter, Threaded Tip with Bendable Probe
Threaded Tip with Threaded Tip with
Bendable Probe 0.039(1.0) 6324E-6502 @ Bendable Probe 0.039(1.0) 6323E-6502 ®

)

Dimensions, see Page V8-T5-25.

Notes

)

Dimensions, see Page V8-T5-25.

® Larger diameter (1.5 mm) fibers provide approximately 50% longer sensing range than small diameter (1 mm).

@ Qne cable.
® Set of two.
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Accessories

Enhanced 50 Series Sensors

Description

Photoelectric Sensors

5.1

Enhanced 50 Series Sensors

Catalog Number

Mounting Bracket
Right Angle—Short

Mounting Bracket Right Angle—Short

Provides for full 360° rotation of sensor. 6150E-6501
@ Bracket slots allow for up to 1.5 in of vertical adjustment. Nickel plated
.
Mounting Bracket Mounting Bracket Right Angle—Tall
Right Angle—Tall - -
Provides for full 360° rotation of sensor. 6150E-6502
@ Bracket slots allow for up to 1.5 in of vertical adjustment in each slot, and 3.5 in
[ 1 of overall positioning adjustment.
n
(4
Mounting Bracket Mounting Bracket Right Angle —Ball Swivel
Right Angle—
Bag" Swi?lel Provides for full 360° rotation of sensor. Ball swivel allows for +30° sensor angle. 6150E-6503
Retroreflectors
Retroreflectors and retroreflective tape, see Tab 8, section 8.1 —
Connector Cables
For use with connector version sensors, see Tab 10, section 10.1 —
Dimensions, see Page V8-T5-25.
Technical Data and Specifications
Enhanced 50 Series Sensors
AC/DC AC/DC DC Only DC Only
EM Relay Model Solid-state Relay Model Standard Range Model Extended Range Model
Description Specification Specification Specification Specification
Input voltage 12-240 Vdc; 24-240 Vac 12-240 Vdc; 24-240 Vac 10-40 Vdc 10-40 Vdc
Light/dark operation Switch selectable Switch selectable Switch selectable Switch selectable

Operating temperature

—13°to 131°F (-25° t0 55°C)

—13°1t0 131°F (-25° t0 55°C)

~13°1t0 131°F (~25° t0 55°C)

—13°1t0 131°F (~25° t0 55°C)

Humidity

95% Relative humidity, non-condensing

95% Relative humidity, non-condensing

95% Relative humidity, non-condensing

95% Relative humidity, non-condensing

Case material

Fiberglass reinforced plastic

Fiberglass reinforced plastic

Fiberglass reinforced plastic

Fiberglass reinforced plastic

Lens material

Acrylic

Acrylic

Acrylic

Acrylic

Vibration IEC 60947-5-2 part 7.4.2 IEC 60947-5-2 part 7.4.2 IEC 60947-5-2 part 7.4.2 IEC 60947-5-2 part 7.4.2
Shock IEC 60947-5-2 part 7.4.1 IEC 60947-5-2 part 7.4.1 IEC 60947-5-2 part 7.4.1 IEC 60947-5-2 part 7.4.1
Protection Output short circuit and Output short circuit and Output short circuit and Output short circuit and

overcurrent protection
Reverse polarity protection

overcurrent protection
Reverse polarity protection

overcurrent protection
Reverse polarity protection

overcurrent protection
Reverse polarity protection

Enclosure ratings IP67, IPBIK 1P67, IP6IK IP67, IP6IK IP67, IP6IK

Output load 3A at 120 Vac; 3A at 240 Vac 300 mA at 240 Vac/dc 250 mA at 40 Vdc 250 mA at 40 Vdc
3Aat 28 Vac

Response time 15ms 2ms 2ms 2ms

Timer timing response 0-15 sec. 0-15 sec. 0-15 sec. 0-15 sec.

No load current <30 mA <30 mA <30 mA <30 mA

Leakage current (max.) — 1 mA at 240 Vac <10 pA <10 pA

Indicator LEDs

Green: output; yellow: power;
red: alignment

Green: output; yellow: power;
red: alignment

Green: output; yellow: power;
red: alignment

Green: output; yellow: power;
red: alignment

Emitter LED
Diffuse, infrared fiber

optic, thru-beam models

Infrared 880 mm

Infrared 880 mm

Infrared 880 mm

Infrared 880 mm

Reflex, polarized reflex,

clear object, visible fiber

optic units

Visible red 660 mm

Visible red 660 mm

Visible red 660 mm

Visible red 660 mm
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5 1 Photoelectric Sensors

Enhanced 50 Series Sensors

Excess Gain

Thru-Beam Clear Object Detector
RANGE (m) RANGE (cm)
03 3.0 30.5 305 254 25.4 254
1000 X 10
\
N\ N\
2 \
Z 100 z
< X <
G N\ 1 (G
9] (%)
@ ‘ @
o \ o
5 10 N \‘ ﬁ ] 1
X \\
NN N\
\
: : \
1 10 100 1000 1 10 100
RANGE (feet) RANGE (inches)
Clear object detector
Thru-beam 3inretroreflector
1. 1151E/1251E 1. 1452E
2. 1150E/1250E
Diffuse Reflective Fiber Optic Diffuse
RANGE (cm) RANGE (cm)
0254 254 %54 254 0.254 2.54 254 254 2540
1000 1000
Z 100 Z 100 >
g I K
G N o AN
2 g XN
\
w
S 1 \ g | 2|\ 1
IR 4 o ‘
F \ \
2 \
A
1 ” ! h |
01 1 10 100 o1 1 100

RANGE (inches)

Diffuse reflective Fiber optic diffuse
90% reflectance white card 0.125in dia. glass fiber 0.040in dia. plastic fiber
1. 1351E 1. 1550E 2. 1551E
2. 1350E
Reflex Fiber Optic Thru-Beam
RANGE (cm) RANGE (cm)
0.254 2.54 25.4 254 2540 0.254 2.54 254 254 2540
100 1000
X \
N
\ \
\
z Z100 N
S 3
9] %)
ﬂ 10 % \ \\
) _ 2 1
X | X 5
\ \
\ \
\
1 | | 1
01 1 10 100 1000 01 1 10 100
RANGE (inches) RANGE (inches)

Reflex Fiber optic thru-beam
3in retroreflector 0.125in dia. glass fiber 0.040 in dia. plastic fiber
1. 1450E 1. 1550E 2. 1551E
2. 1451E
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Photoelectric Sensors 5 1

Enhanced 50 Series Sensors

Wiring Diagrams
Pin numbers are for reference, rely on pin location when wiring.

Enhanced 50 Series Sensors

Operating Mini-Connector Model Micro-Connector Model
Voltage Cable Model (Face View Male Shown) (Face View Male Shown)

Thru-Beam Source

1040 Vdc BR
“ @ ) TestIn R )
BK ©IO (-)ov DG 2 ) ov
\Test In @ “ o °
BU ' “()ov TestIn 1)

All Others

1040 Vdc BN
wyNen 1
Load
BK Load
BU PNP ) ov

Thru-Beam Source

12-240 Vdc or 24-240 Vac

solid-state relay @ IBR

L1

[BY 5

All Others with Isolated AC/DC Output

12-240 Vdc or 24-240 Vac —1BR ® 4+ ) e ®
solid-state relay @ L1 (+) L1 @ L2() Isolated L2 (-)
| AC/DC
WH Isolated 9 “ L1 (+)
e pk AC/DC Output
Isolated
BU L2 () AC/DC Output
Thru-Beam Source
12-240Vdc or 24-240Vac [ L1 (+) L1 (+)
SPDT EM relay @ [BR L1 (+) @
IO L2 (-) QO
BY 10 @D ®
L2 (-)
All Others
12-240 Vdc or 24-240 Vac BR L1+
L1 () L
SPDT EM relay @
T E— 20
I QBK— N.C. COM
———N.O. N
BU— L2 (_) . N.C.
Notes
® Connecting the test input to 0 Vdc allows you to switch the light source off for troubleshooting while leaving the sensor under power.
@ Qver current protection is to be provided in the field. Conductor size for 20 AWG: 5 amp; 22 AWG: 3 amp; 24 AWG: 2 amp.
® Connect load to appropriate output for either sinking or sourcing operation.
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5

1

Dimensions
Approximate Dimensions in Inches (mm)

Photoelectric Sensors

Enhanced 50 Series Sensors

Enhanced 50 Series Sensors

Cable and Pigtail Connector Versions

1.91
(48.5)
1.81 1.42
< (46)_ ’| <~ (36) 7
. mm

2.87
(73)

0. 59
(15)

(8)

0.31

016

t(a)

=\

0.21 (5.2) x 0.32 (8.1)

N 26 (6 5)_J L_ Slot - 2 Places

Clear Object Versions

1.81

_l‘_ (46) _’|

(73)

Top
Wit

]

3.13
(79.5)
- 142
(36)
171

0.31

(8)

0.16

Views

h Timing

i (a)

Red:

TIME MODE 0.5.D.

2 OFF D.

12 34 30ND.

D.0 LO

[

4 NORMAL

0 15Sec
TIMER

£

MIN MAX
SENS

/

Green:

Alignment Output

V8-T5-24

Yellow:
Power

MIN MAX

@ SENS
Red: Green: Yellow:
Alignment Output Power

Without Timing

D.O LO

Mini-Connector Versions

1.91
(48.5)
1.81 - 142
’ (46) g (36)
_ mn

2.87
(73)

1031
(8)

0.16
r [© S

0,58 15) E

0.70
(17.78)

4 0.21 (5.2) x 0.32 (8.1)
Slot - 2 Places

=

AC/DC Micro or Euro (Micro) Connector Versions

1.91
(48.5)

1.81 < 142
B %

2.87 —
(73) I
0.31
T 8)
0.16
v [© 19
0.59 (15)
% \
0.55
(13.97)

0.21(5.2) x 0.32 (8.1)
Slot - 2 Places
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Approximate Dimensions in Inches (mm)

Glass Fiber Optic Cables—Duplex Cables
Stainless Steel Jacket shown for all.

Collar Mounting End

] 3 R NMARANRNS

Forward Viewing, Unthreaded

— 0.50 (13)

_t
S —
iy
0.187

(4.7)

Right Angle Viewing, Unthreaded

36

Forward Viewing, Threaded Cable End

\ 36
[ (914)

5/16:
UNF-2ATHD

1.50 1.00 »]
0.82
(38) (25) (21)

5/16-24 R ((JS(;
UNF-2ATHD 13
0.187—" I"

Photoelectric Sensors

Enhanced 50 Series Sensors

Glass Fiber Optic Cables—Single Cables
Stainless Steel Jacket shown for all.

Collar Mounting End

RONus

Forward Viewing, Unthreaded

36
(914)
0.187 (4.7) — 0.50 (13)
_t
SR —
L:g]:mmmmmm j LI
+0.50 (13) 0.187

(4.7)

Right Angle Viewing, Unthreaded

36

(914)

0.187 (4.7) I‘?é%c)’*
e T
I_ o050 0.82 (21)

+—0.50 (13) (13) —+
?.18'7—4 [
4.7
qvaA

Forward Viewing, Threaded Cable End

36
(914)
:go.m (4.7) (558?
L]:Nmmmmm Q_,,
5/16-24
H0.50 (13) UNF-2ATHD

Right Angle Viewing, Threaded Cable Shaft

36

(914)

0.187 (4.7) l—_:?s? 1,00+
:g':mm -
I_ 5/16-24 R0.50 082(21)

050 (13) UNF-2ATHD (13) —
0(.18]7—-' e
4.7
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Right Angle Viewing, Threaded Cable End

36
(914)

Lgo.m (4.7) l‘zé%‘,’
I_— 050 (13) RO

5/16-24 UNF-2ATHD

0.82 (21)

1.50 (38)
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5 1 Photoelectric Sensors

Enhanced 50 Series Sensors

Approximate Dimensions in Inches (mm)
Plastic Fiber Optic Cables—Pre-Assembled Duplex Cables
Large Diameter, Threaded Tip

M6X0.75
?% ®
| 0.087 (2.2) Dia. J
, 78 (2000) 1+0.575 0.059
(14.6) (1.5) Fiber Dia. X2

Large Diameter, Threaded Tip with Bendable Probe

0.200 (5. 1)

M6XO0. 75 014(3 6)

100 (2.5) Dia.

3 54
(90. 0)
78 (2000) = 0. 590

0.087 (2 2) Dia.
(15 (1 0) Fiber Dia. X2

Accessories
Mounting Bracket Right Angle—Short

< 280__,
(71 1) 0.28
> (7.1

90° ?7F\§ ¢(%'1-8) 2.%5

Mounting Bracket Right Angle—Tall

>2.80 (71.1) =<
<0.30 (76)
w |
30.5)~_ |
125
D'ao \@_ (31.8) 2,465
75 673
(ui.o)\/ e
A n . _T
3.0 r] ' N
(775) I l 47 90
(119.4)
s 0
0.08

0.28 S >
2.00 (50.8) e (71) (2.0

Plastic Fiber Optic Cables—Pre-Assembled Single Cables
Large Diameter, Threaded Tip

0.20 (5.0)
“ ”M4X0.7

78 (2000) | 0'57'1 o.o59j)L

L
Lo 087 (2.2) Dia.
(14.5) (1.5) Fiber Dia. X2

Large Diameter, Threaded Tip with Bendable Probe

0.2 (5) f—
M4X0.7 0.068 (1.6) Dia.

=

o 087 (2.2) Dia. J . 3.54_,]
30,0
78 (2000) 0.47 (9000 039

(12) (1.0) Fiber Dia. X2

Mounting Bracket Right Angle—Ball Swivel

Thread
M30 x 0.06 (1.5)
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5.2

NanoView Series Sensors

NanoView Series Sensors Contents
Description Page
NanoView Series Sensors
Product Selection
NanoView Series Sensors—
FourWire Sensors . ................. V8-T5-28
Compatible Connector Cables . .. ........ V8-T5-29
ACCESSOMBS . ..ot V8-T5-29
Technical Data and Specifications . ......... V8-T5-30
Detection Diagrams . .................... V8-T5-30
Wiring Diagrams . ... ... ... L V8-T5-31
Dimensions .......... ... ... .. ... . . ... V8-T5-32

NanoView Series Sensors

Product Description

The NanoView™ Series from
Eaton is a family of miniature
rectangular photoelectric
sensors designed for
optimum value and sensing
performance in a wide range
of applications.

These small sensors are
available in a variety of optical
modes: polarized reflex;
diffuse reflective; fixed-focus
diffuse; thru-beam with
narrow-beam option; and
even a clear object detector.

NanoView sensors are
housed in ABS enclosures
rated IP66 or better. Two top-
mounted indicator LEDs
communicate power and
output status. Each model
includes both light operate
and dark operate modes.
Termination options include a
4-pin M8 connector cable or a
built-in 6 ft (2m) cable.

NanoView is the ultimate
solution to sensing
challenges that require
reduced dimensions and
costs.

For the most current information
on this product, visit our Web site:
www.eaton.com

Features

e A Complete Family of
Solutions—Models include
an 8.2 ft (2.5m) polarized
reflex, a 13 in (35 cm)
diffuse reflective, a 4 in
(10 cm) fixed-focus diffuse,
a 20 ft (6m) thru-beam;
and a 2.6 ft (80 cm) clear
object detector for sensing
plastic bottles, molds,
cartons and films

e Small Size—At less than
1.5 in long and half an in
deep, NanoView can fit
into the smallest of spaces

e Fixed Focus Diffuse
Models—Perfect for
sensing very small targets
at a 4-in focal point. A
visible red LED beam
makes it easy to set up

¢ Clear Object Detection
Models—Ideal for sensing
plastic bottles, molds,
cartons, films and glass
objects

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com

Standards and Certifications
e UL Listed

e cUL Listed

e CE Approved

@ @ <€

Listed

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWW.COmoso.com

call 1-800-426-9184.
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Photoelectric Sensors

NanoView Series Sensors

Product Selection

NanoView Series Sensors —Four-Wire Sensors

Voltage Range Sensing Mode Sensing Range  Output Type Connection Type Catalog Number
Thru-Beam Thru-Beam
10-30 Vdc Thru-beam detector 19 ft (6m) NPN, light operate or 6 ft cable E71-TBRN-CA
dark operate (selectable) 4-pin nano-connector ® E71-TBRN-M8
PNP, light operate or 6 ft cable E71-TBRP-CA
dark operate (selectable] 4-pin nano-connector @ E71-TBRP-M8
Thru-beam source 19 ft (6m) N/A 6 ft cable E71-TBS-CA
4-pin nano-connector ® E71-TBS-M8
Narrow beam 4.9ft(1.5m) N/A 6 ft cable E71-NTBS-CA
Thru-beam source 4-pin nano-connector © E71-NTBS-M8
Polarized Reflex Polarized Reflex
> 10-30 Vdc Polarized reflex 8.2 ft(2.5m) NPN, light operate or 6 ft cable E71-PRN-CA
dark operate (selectable)
/ N \ 4-pin nano-connector ©® E71-PRN-M8
! 1
\ ] PNP, light operate or 6 ft cable E71-PRP-CA
N - dark operate (selectable)
4-pin nano-connector ©® E71-PRP-M8
Diffuse Reflective Diffuse Reflective
S ) 10-30 Vdc Diffuse reflective 13.81in(35¢m) NPN, light operate or 6 ft cable E71-SDN-CA
dark operate (selectable)
4-pin nano-connector © E71-SDN-M8
PNP, light operate or 6 ft cable E71-SDP-CA
dark operate (selectable)
4-pin nano-connector © E71-SDP-M8
Bi_)#ad Focus Fixed Focus Diffuse Reflective
iffuse Reflective
10-30 Vdc Fixed-focus 3.9in (10 cm) NPN, light operate or 6 ft cable E71-FFDN-CA
Diffuse reflective focal point dark operate (selectable)
4-pin nano-connector ® E71-FFDN-M8
PNP, light operate or 6 ft cable E71-FFDP-CA
dark operate (selectable)
4-pin nano-connector ® E71-FFDP-M8
Clear Object Detector  Clear Object Detector
<> 10-30 Vdc Clear object detector 31.5in (80 cm) NPN, light operate or 6 ft cable E71-CON-CA
dark operate (selectable)
N 4-pin nano-connector ® E71-CON-M8
\
! 1 PNP, light operate or 6 ft cable E71-COP-CA
\ .. / dark operate (selectable)
4-pin nano-connector © E71-COP-M8
Note
@ For compatible connector cables, see Page V8-T5-29.
V8-T5-28 Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com
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NanoView Series Sensors

Compatible Connector Cables

Standard Cables—Nano ®

Voltage Number Pin Configuration/Wire Colors PVC Yellow Jacket
Style of Pins Gauge Length (Face View Female Shown) Catalog Number

M8 Nano-Connector, Nano-Connector Cable, Straight Female
Straight Female

oC 4opin, 20 AWG 6 ft 2m) 1-Brown CSNS4AICY2402
S-wire @ @) 2-White
16.4 t 5m] @@/ IBiue CSNSAA4CY2405

ﬁ/ 3281t (10m) CSNSAA4CY2410

M8 Nano-Connector, Nano-Connector Cable, Right Angle Female
Right Angle Female

nC 4pin, 24 AWG 6 ft (2m) 1-Brown CSNRAA4CY2402
Q@ e 164 ft5m) % % 2 pjoe CSNRAAACY2405
328 ft(10m) 4-Black CSNRA4A4CY2410

Accessories

NanoView Series Sensors

Description Catalog Number

Mounting Bracket Mounting Bracket

L-shaped mounting bracket for NanoView sensors ~ E71-MTB1

Dimensions, see Page V8-T5-32.

Note
® For a full selection of connector cables, see Tab 10, section 10.1.
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Photoelectric Sensors

NanoView Series Sensors

Technical Data and Specifications

NanoView Series Sensors

Description

For E7T1-T/N
(Thru-Beam)
Specification

For E71-P
(Polarized Reflex)
Specification

For E7-S
(Diffuse Reflective)
Specification

For E7T1-F
(Fixed Focus Diffuse)
Specification

For E71-C
(Clear Object Detector)
Specification

Input voltage

10-30 Vdc

10-30 Vdc

10-30 Vdc 10-30 Vdc 10-30 Vdc

Current consumption
(Qutput current excluded)

35 mA max.

35 mA max.

35 mA max. 35 mA max. 35 mA max.

Outputs Light operate and dark operate; Light operate and dark operate; Light operate and dark operate; Light operate and dark operate; Light operate and dark operate;
PNP or NPN by model; PNP or NPN by model; PNP or NPN by model; PNP or NPN by model; PNP or NPN by model;
30 Vdc max. 30 Vdc max. 30 Vdc max. 30 Vdc max. 30 Vdc max.

Output current 100 mA max. 100 mA max. 100 mA max. 100 mA max. 100 mA max.

Output saturation voltage 2V max. 2V max. 2V max. 2V max. 2V max.

Electrical protection

Short circuit and reverse
polarity protection

Short circuit and reverse
polarity protection

Short circuit and reverse
polarity protection

Short circuit and reverse
polarity protection

Short circuit and reverse
polarity protection

Response time

1 ms max.

1 ms max.

1 ms max. 1 ms max. 1 ms max.

Switching frequency

500 Hz max.

500 Hz max.

500 Hz max. 500 Hz max. 500 Hz max.

Indicator LEDs

Output LED (yellow), stability
LED (green), power LED (green)

Output LED (yellow), stability
LED (green), power LED (green)

Output LED (yellow), stability
LED (green), power LED (green)

Output LED (yellow), stability
LED (green), power LED (green)

Output LED (yellow), stability
LED (green), power LED (green)

Sensing adjustment

None

Adjustment pot

Adjustment pot None Adjustment pot

Temperature range
Operating

—25°t0 55°C (~13° to 131°F)

—25°t0 55°C (~13° to 131°F)

—25°1t055°C (-13°t0 131°F)  —25°t055°C (-13°t0 131°F)  —25°to 55°C (~13° to 131°F)

Storage

—25° 10 70°C (~13° to 158°F)

—25°10 70°C (~13° to 158°F)

—-25°1070°C (-13°t0 158°F) ~ —25°t0 70°C (~13° to 158°F) ~ —25° to 70°C (~13° to 158°F)

Sensing range

Standard beam: 19.7 ft (6.0m)
Narrow beam: 4.9 t (1.5m)

8.2 ft(2.5m)

13.81in(35¢cm) 3.9in(10cm) 31.5in (80 cm)

Beam type

Infrared LED (880 nm)

Visible red LED (660 nm)

Infrared LED (880 nm) Visible red LED (660 nm) Visible red LED (660 nm)

Vibration and shock

Vibration: 0.5 mm amplitude,
10-55 Hz for every axis

Vibration: 0.5 mm amplitude,
10-55 Hz for every axis

Vibration: 0.5 mm amplitude,
10-55 Hz for every axis

Vibration: 0.5 mm amplitude,
10-55 Hz for every axis

Vibration: 0.5 mm amplitude,
10-55 Hz for every axis

(EN60068-2-6); (EN60068-2-6); (ENG0068-2-6); (ENG0068-2-6); (EN60068-2-6);

Half sine, 30 g,, 11 ms, 3axes  Half sine, 30 g,, 11 ms, 3axes Half sine, 30 g,, 11 ms, 3axes  Half sine, 30 g,, 11 ms, 3 axes  Half sine, 30 g,,, 11 ms, 3 axes
Housing material ABS UL 94V-0 ABS UL 94V-0 ABS UL 94V-0 ABS UL 94V-0 ABS UL 94V-0
Lens material PMMA PMMA PMMA PMMA PMMA
Mechanical protection IP67 IP66 IP66 IP67 IP66

Connections

M8 4-pin nano-connector;
6 ft (2m) cable

M8 4-pin nano-connector;
6 ft (2m) cable

M8 4-pin nano-connector;
6 ft (2m) cable

M8 4-pin nano-connector;
6 ft (2m) cable

M8 4-pin nano-connector;
6 ft (2m) cable

Weight

Connector models: 40g max.
Cable models: 10g max.

Connector models: 40g max.
Cable models: 10g max.

Connector models: 40g max.
Cable models: 10g max.

Connector models: 40g max.
Cable models: 10g max.

Connector models: 40g max.
Cable models: 10g max.

Detection Diagrams

Thru-Beam Models
E71-N

Variance
Lo
iy
%
ot

Sensing Distance

V8-T5-30

Variance

Sensing Distance
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NanoView Series Sensors

Polarized Reflex Models Fixed Focus Diffuse Models
E71-P E71-Fo®
cm Gray R18%
4 R2 RS g v White R90%
2
2 2 {/N/ 9
s o0 — S old v ) _cm
§_24[ = 5 4 §1$ 2 345 8 91 12 13 14
- -2
4 Sensing Distance -3 Sensing Distance
Diffuse Reflective Models Clear Object Detector Models
E71-S ® E71-C
mm cm
20 Gray R18% 1.2 R2 RS
15 0.8
) N °
10 White R90% g 0.4 m
8 5 cm g 0 . . ANTA |
§ o ' ' ' ' < ' ; ' | S 04 0.5 15
s 5 -0.8
10 20 25 30 35 40 45 50 12
15 Sensing Distance
-20 Sensing Distance
Wiring Diagrams
Pin numbers are for reference, rely on pin location when wiring.
NanoView Series Sensors
Nano-Connector Diagram
Model (Face View Male Shown) Cable Diagram

All NPN models except

thru-beam source +)

All PNP models except
thru-beam source

All thru-beam source models

@@ BN (+)

BL

Note

® These diagrams depict the width of the sensing beam over distance. These diagrams also show the sensing difference between white
and gray targets. Because gray is less reflective than white, gray targets will typically need to come closer to the beam centerpoint
to be detected.

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com V8-T5-31

WWW.COmoso.com



5 2 Photoelectric Sensors

NanoView Series Sensors

Dimensions
Approximate Dimensions in Inches (mm)
Nano-Connector Models

Cable Models
Adjustment Pot (E71-P/S/C) Adjustment Pot (E71-P/S/C)
4 A 7 A
0.13 35“—* 0.79 0.13 IB]_* 0.79
(3.2) 0.42 (20.0) . 0.42 (20.0
L'n et (107) y ¢ Z)L-n (] G0z v )
B ] < | oitonod felll >t
0.17 . 0.1614- 0.94 0.16(2.6
42) (2407 (4.0) ?4'.127) ~(24071 (4.0)
Stability LED
20.15 Stability LED

v Power On LED (93.7)
- ¥ Power On LED

0.47 *
gl C O Sl C Olmmwe

H =338
: 0.20
Output LED > [<(5.0) ! (:13'22.((5))_> 0.15
Output LED 1 = (3g)

Accessories
E71-MTB1—Mounting Bracket

1.34
(34.0)
0171, .05
?1%‘; (4.2) (13.8) 0.16 004
(4.0) .
0.12_| o 0.47 |
| o) 20 | | | T
f 0.47 fj: L!—l\
075 ' 947 n 1
(12.0) ] N+
(19.0) -W ]
{ 0.17
1 (4.2)
0.04
(1.0 0.54
_| 047 | 138) 0.17
0.17 (12.0) 1 [T 4.2)
(4.2) | |
_|_ Lt [ 0.47  (19.0)
I_ P
0.16 0.12 _.|
(4.0) (3.0 (1.0)
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IntelliView Series Sensors

Product Description

The IntelliView™ Series from
Eaton is a family of compact,
high performance specialty
photoelectric sensors
designed to solve a wide
array of sensing challenges.

IntelliView encompasses a
variety of new sensing
technologies: color, contrast
and luminescence sensing;
field-adjustable foreground
and background suppression
sensing; short-range distance
sensing with analog outputs;
and long-range, high-
precision laser distance
sensing with analog outputs.

To fit into your application,
IntelliView sensors are
available in industry-standard
M18 flat-tubular and compact
rectangular package sizes.
For ease of installation and
replacement, all models are
available with micro-
connectors.

For the most current information
on this product, visit our Web site:
www.eaton.com

Features

¢ New Sensing
Technologies—Now, Eaton
has solutions for sensing
color, contrast,
luminescence and distance
with great accuracy

e Small Size, Big Solutions—
IntelliView sensors come
in either compact
rectangular or flat-tubular
package sizes, both rugged
sealed enclosures

e Simple “Teach In"”
Installation—Most models
include a teach mode,
allowing for quick and
simple installation and
setup

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com
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IntelliView Series Sensors

Contents
Description

IntelliView Series Sensors
Product Selection

Foreground/Background Sensing ........
Distance Sensing ... ..
Color, Contrast and Luminescence Sensing
Compatible Connector Cables ... ........
Accessories ............
Technical Data and Specifications .. ........
Detection Diagrams ... ...
Wiring Diagrams .. .. ... ..
Dimensions ............

e Adjustable Background
Suppression—For the
first time, Eaton offers a
fully field-adjustable
background suppression
photoelectric sensor
capable of detecting
targets as far as 3.9 ft
(1.9m) away

e LED Indicators and
Pushbuttons—Multiple
LEDs communicate output
and power status while
built-in pushbuttons and
adjustment potentiometers
simplify the teaching of
sensor settings

Page

V8-T5-34
V8-T5-35
V8-T5-37
V8-T5-38
V8-T5-38
V8-T5-39
V8-T5-42
V8-T5-43
V8-T5-44

Standards and Certifications
e UL Listed

e cUL Listed

e CE

@ @ <€

Listed

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWW.COmoso.com

call 1-800-426-9184.
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IntelliView Series Sensors

Product Selection

Overview—Foreground/Background Sensing

Adjustable Foreground/Background Suppression Models

® Ignores nuisance
foreground or background
objects .
e Field-adjustable sensing
ranges

e Compact 50x50 mm
rectangular package size
M12 micro-connector
termination with 90- and
180-degree rotation
options

e Sensing ranges up to
472 in (120 cm)

Foreground/Background Sensing Basics

Foreground/background suppression sensors allow the user to precisely set the minimum and
maximum detection distance. This allows detection of a target only when it is inside a given area,
avoiding the interference of objects lying before (foreground) and behind (background). This type of
sensor is ideal for suppressing the detection of box edges and bottoms, sending an output only
upon the presence of goods actually contained in the box.

Foreground/Background Sensing

Adjustable Foreground/Background Suppression

Voltage Range Output Type Connection Adjustable Sensing Range Catalog Number
Compact Rectangular  Background Suppression Models
(50 x 50 x 18 mm) - — -
10-30 Vdc Light operate or dark 4-pin micro- 3-10cm (1.2-4.0in) E75-PPA010P-M12
operate (selectable), connector ®
PNP
3-25cm (1.2-9.8in) E75-PPA025P-M12

10-50 cm (4.0~19.7 in)

E75-PPA050P-M12

Compact Rectangular
(50 x 50 x 18 mm)

Extended Range Background Suppression Models

10-30 Vdc Light operate or dark  4-pin micro- 6-120 cm (2.4-47.2 in) E75-PP1MP-M12

operate (selectable), connector ®
PNP

Compact Rectangular
(50 x 50 x 18 mm)

V8-T5-34

Foreground/Background Suppression Models

10-30 Vdc Light operate or dark 4-pin micro- Foreground: E75-PPA110P-M12
operate (selectable), connector ® 5-20cm (2.0-7.9in)
PNP Background:
12-110¢m (4.7-43.3 in)
Note

® For compatible connector cables, see Page V8-T5-38.
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Overview—Distance Sensing Models with Analog Outputs

Long-Range, High-Precision Laser
Distance Measurement Sensor

Short-Range Distance Sensor

Distance Sensing Models with Analog Outputs

¢ When within the effective
range of the sensor, outputs
a 0-10V signal proportional
to the target’s distance
from the sensor face

e Class Il laser emitter
detects objects from 0.3 to
4m (1 to 13.1 ft) away

e Two additional PNP
outputs can be
programmed to switch at
predetermined ranges

Distance Sensing Explained

Simple three-step teach
routine to program range
cutoffs

Unmatched accuracy and
resolution at long sensing
distances

When within the effective
range of the sensor, outputs
a 0-10V signal proportional
to the target’s distance
from the sensor face
Visible red LED emitter
detects objects from 5 to
10cm (1.9t03.91in)

Photoelectric Sensors

IntelliView Series Sensors

e Two indicator LEDs

communicate sensor
status: a yellow LED with
light intensity proportional
to the target's distance
within the sensor’s range,
and a red LED that
activates when the target
is beyond maximum
sensing range

Flat tubular package can be
mounted using the body
threads or flat against a
surface

5.3

Distance sensors output a 0-10V analog signal in proportion to the measurement of the distance
between the sensor and target. Optical triangulation, a technology similar to that used in Eaton’s
Perfect Prox or diffuse sensors, is used for short- to mid-range distance sensing applications that
do not require a high degree of accuracy. Time-of-flight technology, a method of measuring the
time it takes for the emitted beam to bounce off the target and return to the detector, is used for
longer range distance sensing applications. Time-of-flight is highly accurate with precise resolution
over long sensing distances.

Distance Sensing
Distance Sensing Models with Analog Outputs

Adjustable
Sensing Range

Voltage

Range Output Type Connection Catalog Number

Rectangular
(80 x 53 x 31 mm)

Long-Range Laser Distance Sensor with Time-of-Flight Technology

19-28 Vdc Analog output (0-10V), 5-pin micro- 0.3-4.0m(1.0-13.1ft)  E75-DST400A010-M12 ®
dual teachable PNP outputs,  connector @
Light operate mode
Flat Tubular (18 mm) Short-Range Distance Sensor
18-30 Vdc Analog output (0-10V) 4-pin micro- 5.0-10.0cm (1.9-3.9in) E75-DST010A010-M12 @
connector ©
Notes

@ For compatible connector cables, see Page V8-T5-38.
@ This sensor is a Class Il laser device. Eye irradiation for over 0.25 seconds is dangerous.
Refer to the Class Il Standard (EN60825-1) for additional safety information.
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IntelliView Series Sensors

Overview—Color and Contrast Sensing Models

Color Sensors Contrast Sensors

e Can be programmed to ¢ |deal for detecting different
recognize three different colored or grayscale
colors independently contrasts, such as

» Capable of sensing targets registration marks
5-45 mm away from the e Capable of sensing targets
sensor face out to 10 mm from the

¢ Rectangular plastic sensor face
package features a four e Simple three-step setup
digit display, two routine for quick
programming buttons and installation or optional “fine
output status LEDs setup routine” for more

» Optional serial connection complicated applications
(RS485) allows for remote e Complementary outputs
communications can function in either light

e Standard M12 8-pin micro- operate or dark operate
connector (mating cable modes
available on Page e Standard M12 4-pin micro-
V8-T5-28) connector (mating cable

available on Page
V8-T5-29)

Color Sensing Basics

Color sensors work by using a “chromaticity” detection algorithm. Chromaticity is determined by
two characteristics: hue and saturation. Hue is determined by the reflected light's wavelength,
while saturation indicates the pureness percentage (with white representing 0%). Eaton’s color
sensor goes one step further and provides an optional “chromaticity plus intensity” algorithm. This
mode provides a higher sensitivity to tone variations and is recommended for detection of different
colors on the same type of material. It will also better distinguish between gray tones.

The color of a target is determined by the color components of the reflected source light. The
target color is identified by analyzing the red (R), green (G) and blue (B) channels of reflected light.
For example, yellow can be identified by the following reflections: R=50%, G=50%, B=0%; orange
can be identified by R=75%, G=25%, B=0%; pink by R=50%, G=0%, B=0%. The RGB
combinations are practically limitless. Applications for color sensors are common in many
industries, ranging from quality and process control, to automatic material handling for
identification, to orientation and selection of objects according to their color.

Contrast Sensing Basics

Contrast sensors (also defined as color mark readers, according to their most popular application)
go beyond simple presence/absence detection to distinguish two surfaces according to the
contrast produced by their difference in reflectivity. For example, a dark reference mark (low
reflectivity) can be detected by comparing it against the contrast of the lighter surface (high
reflectivity). A white LED light source is used for general purpose contrast sensing, enabling
detection of the very slightest of contrast variations—even those that share the same general
material and color. Contrast sensors are frequently used in automated packaging applications for
registration mark detection to automate the folding, cutting and sorting phases.
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Overview—Luminescence Sensing Models

Luminescence Sensors

e Perfect for the detection of

any luminescent target,
even on reflective
materials such as
ceramics, metal or
mirrored glass

Capable of sensing from
8-20 mm from the sensor
face

Simple three-step setup
routine and optional “fine
setup routine” for more
complicated applications

Photoelectric Sensors

IntelliView Series Sensors

e Can function in either light

operate or dark operate
mode

Standard M12 4-pin micro-
connector (mating cable
available on Page
V8-T5-30)

5.3

Luminescence Sensing Basics

Luminescence is defined as visible light emission from fluorescent or phosphorescent substances.
Luminescence sensors emit ultraviolet light, which is then reflected at a higher wavelength from
the target surface. The UV emission from the sensor is modulated and the visible light received is
synchronized, resulting in immunity against external interferences such as reflections caused by
shiny objects. Luminescence sensors are used in various industries to detect labels, fluorescent
marks or signs, fluorescent glues on paper, to distinguish cutting and sewing guides, and to check
fluorescent paints or lubricants.

Color, Contrast and Luminescence Sensing

Color, Contrast and Luminescence Sensing Models

Voltage
Range Sensing Range Connection ©® Output Type Catalog Number
Rectangular Color Sensors
(50 x 50 x 25 mm) —
10-30 Vdc 5-45mm 8-pin micro- 3 NO PNP outputs E76-CLRMKP-M12
(019-1.77in)® connector ®@
3 NO NPN outputs E76-CLRMKN-M12
3NO NPN outputs, E76-CLRMKRS-M12
RS485 connection @
Flat Tubular (18 mm) Contrast Sensors
10-30 Vdc 10 mm 4-pin micro- Light operate or dark E76-CNT010P-M12
(0.39in) ideal connector operate, PNP output
Light operate or dark E76-CNT010N-M12
operate, NPN output
Flat Tubular (18 mm) Luminescence Sensors
10-30 Vde 8-20 mm 4-pin micro- Light operate or dark E76-UV020P-M12
4 (0.31-0.79 in) connector operate, PNP output
Notes

@ For complete connector cables, see Page V8-T5-38.

@ Refer to Detection Diagram on Page V8-T5-43.

® Sensing parameters may be adjusted using the RS485 serial interface.
The RGB color data is not available through this serial link.
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M12 Micro-Connector,

5 3 Photoelectric Sensors

IntelliView Series Sensors

Compatible Connector Cables

Standard Cables ®

Straight Female Voltage Number
Style of Pins Gauge

Length

Pin Configuration/Wire Colors
(Face View Female Shown)

PVC
Catalog Number

PUR
Catalog Number

IRR PUR
Catalog Number

t‘/ Micro-Connector, Straight Female
: DC 4-pin, 22 AWG 6 ft (2m)

1-Brown CSDS4AICY2202  CSDSOAGRY2202  CSDSSA4I02202
A-wire J @ @ 2-White
16.4 ft (5m) @ @), 3-Blue CSDS4AICY2205  CSDSOAGRY2205  CSDSSA4I02205
4-Black
32.8ft(10m) CSDS4AICY2210  CSDSOAGRY2210  CSDSSA4I02210
5-pin, 2AWG  6ft(zm) 1-Brown CSDS5A5CY2202 — —
5-wire — [ @\ 2-White
16.4 ft (5m) ®©@ $Blue CSDS5A5CY2205 — —
328t (10m) 5-Green/Yellow CSDS5ASCY2210 — —
8-pin, 24AWG  Bft(zm) CSDSBASCB2402  — —
8-wire @ @)\ 1-White 5-Gray
16.4ft (5m) @ (® (®)2Brown &Pink  conegageRaa0s — —
3-Green 7-Blue
R ®®® 4-Yellow 8-Red
32.8ft(10m) CSDSBASCB2410  — —

Accessories

IntelliView Series Sensors

Description

Sensor Compatibility

Catalog Number

Mounting Brackets—  Mounting Brackets —L-Shaped

L-Shaped

L-shaped mounting bracket for IntelliView sensors All models starting with E75-PPA_ E75-MTB1
Mounting hardware included
Long L-shaped mounting bracket for IntelliView sensors Al models starting with E76-CLR_ E76-MTB1
S Mounting hardware included and E75-PPIMP-M12
= & Adjustability: Allows some adjustment in one axis and All 18 mm flat tubular sensors 6161AS6501
- allows for aiming of the sensor through a short arc
|' Sensor mounting: Sensor mounts with two jam nuts and
g 3 washers (included with sensor)
- " Material of construction: Aluminum with chromate finish
Packaging: Two per package
Mounting Bracket Mounting Bracket Ball Swivel
Ball Swivel - —
Allows 360° rotation and 10° vertical tilt All 18 mm flat tubular sensors 6181AS85200

Ideal for mounting Right Angle sensors
Made of Noryl®

Hole spacing is identical to our 50 and 55 series sensors

Additional Mounting Brackets

More mounting brackets compatible with IntelliView sensors, see Tab 8, section 8.2

Dimensions, see Page V8-T5-47.

Note

® For a full selection of connector cables, see Tab 10, section 10.1.
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Technical Data and Specifications

Foreground/Background Suppression Models

Description

Specification

Photoelectric Sensors

IntelliView Series Sensors

Distance Sensing Models—Long Range

For E75-DST4_ (Long-Range Distance Sensor)

Description Specification

5.3

Input voltage 10-30 Vdc Input voltage 16-28 Vdc

Ripple 2 Vpp max. Ripple 2 Vpp max.

Outputs PNP. NO or NC; 30 Vdc max. Current consumption 120 mA max.

Output current 100 mA max. (short-circuit protected) (Output current excluded)

Output saturation voltage <2V max. Outputs ?gﬂggol?t_pl?;/

Response time Tms 30 Vdc max.

Switching frequency 500 Hz Output switching mode Light operate (output on when target present)

Indicator LEDs

For E75-PPA: Output LED (red), stability LED (green)
For E75-PP1: Qutput LED (yellow), stability LED (green)

Gain adjustment

For E75-PPA: Adjustment screw (except for E75-PPA010P)
For E75-PP1: Six-turn adjustment pot with numerical indicator

Operating temperature

—25° t0 55°C (~13° to 131°F)

Storage temperature

—25° to 70°C (~13° to 158°F)

Electrical protection

Class 2

Sensing distance

Varies by model, see model selection table on Page V8-T5-37

Output current

100 mA max. (short-circuit protected)

Output saturation voltage <2V max.

Response time 12 ms
Switching frequency 42 Hz
Indicator LEDs 2 output LEDs (yellow)

Power/alarm LED (green)

Distance adjustment Dual buttons

Warm-up 15 min

Beam type é;lsrr;lfiﬁ(f[]lﬁ;;c&qtz%i;iég1 0P-M12: Infrared LED 880 nm Qperating temperature 0° 10 50°C (32° to 122°F)
Vibration Amplitude: 0.5 mm Storage temperature —20° to 70°C (—4° to 158°F)
Frequency: 10-55 Hz for every axis (EN60068-2-6) Measurement range 0.3-4.0m (1.0-13.1 ft)
Shock resistance Half sine, 30 g,,, 11 ms, 3 axes Linearity < 1% (24 Vdc, 25°C, with 90% white target)
Housing material ABS Repeatability +4mm
Lens material PMMA Hysteresis 20 mm
Enclosure ratings For E75-PPA_: IP65 Temperature drift <1 mm per °C
For E75-PP1_ IP67 Beam type Red laser (665 nm),

Connections

M12 4-pin micro-connector

Class 2 EN 60825-1(1994) A1 (2002) A2 (2001)

Weight

40g max.

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com

Vibration Amplitude: 0.5 mm

Frequency: 10-55 Hz for every axis (EN60068-2-6)

Shock resistance Half sine, 30 g,, 11 ms, 3 axes

Material of construction ABS

Lens material PMMA

Enclosure ratings IP67

Connections M12 5-pin micro-connector

Weight 92g max.
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5.3

Photoelectric Sensors

IntelliView Series Sensors

Distance Sensing Models—Short Range

For E75-DSTO_ (Short-Range Distance Sensors)

Color Sensing Models

Description Specification Description Specification
Input voltage 18-30 Vdc Input voltage 10-30 Vde
Ripple 2 Vpp max. Ripple 2V max.
Current consumption 30 mA max. Current consumption 60 mA max.
(Output current excluded) (Qutput current excluded)
Outputs Analog, 0-10V Outputs 3 PNP outputs
Output switching mode Output can be inverted via button 30 Vde max. {short-circuit protected)
: Output switching mode 100 mA max.

Response time 7.3ms
Switching frequency 68 Ha Output saturation voltage <2V
Indicator LEDs Output LED (yellow) Response time 650 ps

Field LED (red) Switching frequency 770 Hz

Operating temperature

—10°t0 55°C (14° to 131°F)

Indicator LEDs

Storage temperature

—20° to 70°C (~4° to 158°F)

Measurement range

5.0-10.0cm(1.9-3.91n)

4-digit display (green),
Output LED (yellow),
3 status LEDs (green)

Sensing adjustment

SET, SEL buttons

Beam type Red LED (630 nm) Operating temperature —10°to 55°C (14° to 131°F)
voreter Feaueney: 1055 o every s (ENGO0B825 Storage temperature  ~20°7to 70°C (470 158°)
Shock resistance Half sine, 30 g,,, 11 ms, 3 axes Protection Class 2
Material of construction PBT Sensing distance 20mm|(079in)
Lens material PMMA Beam spot dimension @4 mm
Enclosure ratings P67 Beam type White LED (400700 nm)
Connections MA12 4-pin micro-connector Vibration égplitude; ?[']5_?5mH f is (EN60068-2-6)
quency: 2 for every axis
Weight 259 max. Shock resistance Half sine, 30 g,,, 11 ms, 3 axes
Material of construction ABS thermoplastic
Lens material Glass window and lens
Mechanical protection IP67
Connections M12 8-pin micro-connector
V8-T5-40 Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com

WWW.COmoso.com



Contrast Sensing Models

Description

Specification

Photoelectric Sensors

IntelliView Series Sensors

Luminescence Sensing Models

Description

Specification

5.3

Input voltage 10-30 Vdc Input voltage 10-30 Vdc

Ripple 2V max. Ripple 2V max.

Current consumption 25 mA max. Current consumption 25 mA max.

(Qutput current excluded) (Output current excluded)

Outputs PNP or NPN by model, Outputs PNP or NPN by model,
NO and NC, NO and NC,
30 Ve max. (short-circuit protected) 30 Ve max. (short-circuit protected)

Output current 100 mA max. Output current 100 mA max.

Output saturation voltage <2V Output saturation voltage <2V

Response time 185 s Response time 1.1ms

Switching frequency 2.7 kHz Switching frequency 445 Hz

Indicator LEDs

Output LED (yellow)
Ready/error LED (green/red)

Indicator LEDs

Output LED (yellow)
Relay/error LED (green/red)

Data retention

EEPROM non-volatile memory

Data retention

EEPROM non-volatile memory

Operating mode

Light operate on NO output
Dark operate on NC output

Operating mode

Light operate on NO output
Dark operate on NC output

Operating temperature

—10° to 55°C (14° to 131°F)

Operating temperature

—10° to 55°C (14° to 131°F)

Storage temperature

—20° to 70°C (—4° to 158°F)

Storage temperature

—10° to 70°C (—4° to 158°F)

Operating distance

10mm+2mm

Sensing distance

8-20 mm (best signal at 10 mm)

Beam type

White LED (400-700 nm)

Beam type

White LED (400-700 nm)

Vibration

Amplitude: 0.5 mm

Frequency: 10-55 Hz for every axis (EN60068-2-6)

Vibration

Amplitude: 0.5 mm

Frequency: 10-55 Hz for every axis (EN60068-2-6)

Shock resistance

Half sine, 30 g,, 11 ms, 3 axes

Shock resistance

Half sine, 30 g, 11 ms, 3 axes

Material of construction

PBT

Material of construction

PBT

Lens material

PMMA plastic

Lens material

PMMA plastic

Enclosure ratings

P67

Enclosure ratings

IP67

Connections

M12 4-pin micro-connector cable

Connections

M12 4-pin micro-connector cable

Weight

25g max.

Weight

25g max.

WWW.COmoso.com
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5 3 Photoelectric Sensors

IntelliView Series Sensors

Detection Diagrams

Foreground/Background Suppression Models
Models starting with E75-PPA_ or E76-PP1_

Black/White Difference

E75-PPA010P-M12 ® E75-PPA025P-M12 ®

mm Gray R18% White R90% 6mm Gray R18% White R90%

6 —_
€ 4 E 4
E , E
~ cm cm
8o ! : . go —
5 -2 5 0 §5-2 30
5 x

Distance Distance

E75-PPA110P-M12

mm
1100 ~
£ 1000 -
900 -
800 -
700 -
600
500 -
400
300 A
200 -
100 - o
0 T T T 1
50 100 150 200
Foreground Suppression

10

Detection Area

Background Suppressi

Distance Sensing Models (Rectangular Package Only)
Models E75-DST400A010-M12

E75-PPA050P-M12 ®
mm Gray R18% White R90%
12

Variance (mm)

Distance

Analog Output Diagram Digital Output Diagram Black/White Difference
= 2
s _ 9 mm White 90%
510 S »—«5 mm _ 50 Black 4%
2 £ o E White 90%
= Measured §_ ] 3 E 40 / Gray 18%
o Distance 5 |Configuredf = ® 30
2 ) <SDvy|tc ingd 2 e
o =g
S 3 istance | > £ 20 White 90%
< ol Measurement Field—’; e png 10
300 1000 2000 3000 4000 <0 Dist »
Distance (mm) istance 0
300 1000 2000 3000 4000
Distance (mm)
Note
@ These diagrams depict the width of the sensing beam over distance. These diagrams also show the sensing
difference between white and gray targets. Because gray is less reflective than white, gray targets will
typically need to come closer to the beam centerpoint to be detected.
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Photoelectric Sensors 5 3

IntelliView Series Sensors

Distance Sensing Models (Tubular Package Only)
Models E75-DST0O10A010-M12

Analog Output Diagram Analog Output Diagram
(Direct Proportionality —Default) (Inverted Proportionality
210 =104
=
: H
3 5
% ]
g g
c ]
<, <0
25 50 75 100 25 50 75 100

Distance (mm) Distance (mm)
Color Sensing Models Luminescence Sensing Models
Models E76-CLRMKN-M12,
E76-CLRMKP-M12, Models starting with Models starting with
E76-CLRMKRS-M12 E76-CN_ E76-UV_
Color Detection Contrast Detection Diagram Luminescence Detection
Diagram _ Diagram

® 100

F 90 White £ =0 = 100
‘;?Z:% Detectable Hontyellow E 60 g 80
E 84 olors &S a0 £ 50
215 ® 5
2 36 £ 20 » 40
227 ) £ 20
£ ¥ Dark Blue € o 1 20 30 kK
o ¥ Distance (mm) & od 10 20 30 40

0 + + + + y
0 5 10 1520 25 30 35 40 45 50

Distance (mm) Distance (mm)

Wiring Diagrams
Pin numbers are for reference, rely on pin location when wiring.

IntelliView Series Sensors

Micro-Connector Diagram Micro-Connector Diagram
Model (Face View Male Shown) Model (Face View Male Shown)
Foreground/Background Suppression Models Color Sensing Models
Models starting with E76-CLRMKN-M12, 0ouT3
E75-PPA_ or E76-PP1 E76-CLRMKP-M12 GY
— - . @ ouT2
E76-CLRMKRS-M12 BT ONSE
o
(=) 7 ® 3
e GR
WH BN (+)
Distance Sensing Models (Rectangular Package Only) Contrast and Luminescence Sensing Models

E75-DST400A010-M12 Models starting with

E76-UV_ or E76-CN_

Distance Sensing Models (Tubular Package Only)
E75-DST010A010-M12

Notes

@ Direct proportionality (DIR) is activated when the white wire is connected to +Vdc. Inverse proportionality
(INV) is activated when the white wire is connected to 0V. The white wire must always be connected.
@ Available only on E76-CLRMKRS-M12 with RS485 serial connection.
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5.3

Dimensions

Photoelectric Sensors

IntelliView Series Sensors

Approximate Dimensions in Inches (mm)

Foreground/Background Suppression Models
Models starting with E75-PP1_

< 1.97
0.04 (50.0) 0.03 071
il (08) (18.0) -><|-<. 0.19 Distance Adjustment Pot
@1 0.43
(0.24) l<(11.0)
i 6.2
(50.0) .08 Receiver < 0.72
(2.0) 072 18.4
Emitt (18.2) 84
mitter
18x45 b 061 =
(15.5) Position Indicator
: 0.42 .
M 0.63 (107) tability LED
| (16.0)
0.55 S Output LED
(14.0) > l< 00.59
(215.0)
Models starting with E75-PPA_
(1.97)
= 50.0 = -
0.02 0.02 Stability LED
(00.052) 68 e 057 € Output LED (E75-PPA025/050/110)
' (40.0)
1 \ \ /
T £))[n°2 04.6 @IZ’
] | D
197 . “:I . N/
(5000 (40.0) T @
1.06
v (27.0)
s
) | 1
A ® 0.47 .
(%052) 0.28 (1'20) Adjustment Screw (E75-PPA025/050/110)
. 7.0
0 > M2
— 0.59
(215.0)

Note

® Connector can rotate 90 or 180 degrees to accept different sensor mounting orientations.
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(18.0)
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Photoelectric Sensors 5 3

IntelliView Series Sensors

Approximate Dimensions in Inches (mm)

Distance Sensing Models (Rectangular Package Only)
E75-DST400A010-M12

= Button
* Power On/Alarm LED
1.22 o Output LED
(31.0)
* = Output LED
1.10 M5 depth 6 mm max. (4 mounting holes)
1.50 (28.0)
o (38.0) L ——
A & @
. N\’ 0.62
(53.0) T T (15.7) 1.85
¥ @ 1.61 1.61 <l (47.0)
0.9 (308) @10 || 149 l
(24.5) l | l (175
[} >{055 [[ 098 [
(1400 ) 5 T 0 T
3.15 s ™ 122
(80.0 ! ~ (3107
M5 depth 6 mm max. (4 mounting holes)
N *
0.83
(21.0)
)

110 |
(28.0)

Distance Sensing Models (Tubular Package Only)
E75-DSTO10A010-M12

321 |
0.08 0.06 (81.5)
0.15 (200 <> |<(1.5)
(3.8)
055 Jr Yo D
(14.0) {u Aol
0.14— <_l ” L
: 0.16
(3.5) 0.16 > =
1.0 (4.0)
1.69
0.10 Output LED
&0 = (43.0) (?bsg)
nE I
M18x1 - 145} o $”M12x1
\ 1
13 N°2 938 \ Field LED
To—l._ 098
(34.0) 4—(25 0)—>
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5 3 Photoelectric Sensors

IntelliView Series Sensors

Approximate Dimensions in Inches (mm)

Color Sensing Models
E76-CLRMKN-M12, E76-CLRMKP-M12, E76-CLRMKRS-M12

099 |
(25.0) Output Status LEDs
P 0:t;1ut LED k Display
125 (78 ¥ ] | sl
(31.7) 7 ) | Button
M12- ¢—| S uttor_l»/ 079 | (17.1)
~p-1 0.63 (20.0)
0.59 (16.0)
(15.0)
Contrast and Luminescence Sensing Models
Models starting with E76-UV_ or E76-CN_
3.21
0.08 0.06 (81.5)
0.15 (2.0) 7 <> |=<(1.5)
(3.8
055 fu Yo N B 0.94
(14.0) | A ﬁ(24.0)
0.14—>1 *L{ ” L
0.16
(3.5) 0.16 > =
(4‘0)-> (4.0)
|« 098_
(25.0)
0.10 (411'363) < 039
(25) 7] ’ SET Button (10.0)
Migx1f 5 @ = Pimnz
]

\

N°2 03.8 [Ready/Error LED
l«— 1.3 — | 059 Output LED

(3400 > (15.0) I

Note
® Connector can rotate 90 or 180 degrees to accept different sensor mounting orientations.
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Photoelectric Sensors 5 3

IntelliView Series Sensors

Approximate Dimensions in Inches (mm)

Accessories—Mounting Brackets

E75-MTB1—L-Shaped Mounting Bracket 6181AS5200—Ball Swivel
R.080 { @ 0.20 (5.1)
e ] 2 Places
0.80 & 0.74 D
(20.3) 1 (20) (1%8) N
1.05 1.18
~—(26.7)™| 0.33 0.37 I‘_(SO 0) 0.23
~ |-ti84) | 1028 (9.4) (5.8)
2X 3.165— 4X R.188 g%()) | a3 <_(‘11.16471)_>
I~ v . N é 8 .
H 7 0133 =/T
2X @.150— 0.63 (21.1) 155
[y (G2 B W H o\ Goa
—_ 0.22] | |.H \
| T B
H b 6161AS6501 —L-Shaped
H _/
i G\ o 175
(44.5)
~ =85 G5 ‘ *
ke
E76-MTB1—Long L-Shaped Mounting Bracket ’?’(‘7)-12)8
R 0.08 0.08 T
0.31
| N (20 r (2.0 (8.0) 1.50
(%sg) ] 00 ] (38.1)
]— 235 __, 0.28 T Tl-— +
0.90 (59.7) R 0.20 (7.1) 0.35 - — 0.31
229 4500 | (5.1) @0.25 (9.0) 0.62 (8.0)
9505, (6.4)™ (15.7)
V4 o607 | (S
T 43 228 o 1.55
1.18 (57.9) — -\ (39.4)
@0.17 (5.6) | L
Y (4 3) (30.0) 197 0.59 x
_L (50.0) /150)y
| 0.17_/ i
\_R0.13 { 0.20 a3 I
(3.3) 5.1) 1 0.38
11/ L 163 | ( (6.4) 0.38 (5
@ty — @3 &7
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5.4

Photoelectric Sensors

SM Series Sensors

SM Series Sensors

SM Series Sensors

Product Description

The SM Series from Eaton's
Electrical Sector provides
high performance and ease
of use in an economical,
compact package.

Lock In on Great Performance
with TargetLock

A sensor can have the
greatest performance in the
world, but if it is slightly
misaligned or the target is
positioned at the wrong
range, you will have reliability
problems sooner or later.
TargetLock™ not only
simplifies sensor setup but
visually confirms your sensor
is positioned to operate with
the highest possible
reliability. In addition,
TargetlLock provides
diagnostic information during
use to inform you of
impending problems before
they result in equipment
downtime.

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T5-48

No Sensor Is Easier to Use

The SM Series includes many
other features that simplify
use. Visible sensing beams
on all models show you
exactly where the sensors
are pointing. The durable
housing features multiple
mounting options to easily fit
on your equipment in the
tightest of spaces. Full
protection from overvoltage,
reverse polarity and short
circuits reduces the chance
of damage. Bright 360° LED
indicators clearly show
sensor status.

Application Description

Typical Applications

e Packaging machines

e Conveyors and other
material handling
equipment

¢ Food processing
equipment

e Assembly machines

e Pharmaceutical machines

Contents
Description

SM Series Sensors

Product Overview ........

Product Selection

SM Series Sensors . . . ..
Compatible Connector Cables ..........
Accessories . ............
Technical Data and Specifications .. ........
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Features

Highly visible LED
indicators for power,
output and TargetLock
TargetLock simplifies setup
and ensures the sensor
operates at the highest
level of reliability possible
Perfect Prox models sense
different colored targets at
the same range and ignore
objects in the background
AC/DC models operate

on either 18-264 Vac or
18-50 Vdc

DC-only models feature
both NPN and PNP outputs
Visible beam on all models
lets you see exactly where
the sensor is pointing
Compact size to fit in tight
spaces

Multiple mounting options
including industry standard
18 mm threads

Reverse polarity, overload
and short circuit protection
Full family includes thru-
beam, polarized reflex,
diffuse reflective and
Perfect Prox background
rejection

Page
V8-T5-49

V8-T5-50
V8-T5-51
V8-T5-51
V8-T5-52
V8-T5-52
V8-T5-53
V8-T5-53

Standards and Certifications
e UL Listed

e cUL Listed

e CE

@ @ C¢

Listed

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com
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Product Overview

Unparalleled Optical
Performance—Perfect Prox
Exceptional background
rejection sets Perfect Prox
apart from all other sensors.
Just point the sensor’s visible
beam at the target and get
reliable detection regardless
of color, reflectance, contrast
or surface shape, while
ignoring background objects
just a fraction of an inch away.

Fast and Easy Setup

The SM Series features an
advanced 3-LED indicator
display to provide valuable
information at a glance.

The bright display is clearly
visible from 360°. In addition
to LEDs for power and output
status indication, the SM
features a third LED that is
part of the TargetLock
system.

LED Indicators

Thru-Beam/Reflex
LED Condition

LED State

TargetLock is a
microprocessor- controlled
system that enables you to
quickly and easily align the
sensor and ensure it is
operating most reliably.

e Alignment: The
TargetlLock LED provides a
quick and easy way to set
up the sensor for optimum
operation. On initial setup,
when you have achieved
the minimum signal
required for the sensor to
operate, the TargetlLock
LED will blink in a short
flash pattern. As you
improve the setup and
approach the best
alignment and range, the
LED changes from short
flash to long flash to a solid
ON condition. This means
that even after you reach a
point where the sensor will
operate in the application,
you are able to further fine
tune the setup for highest
reliability.

Diffuse/ Perfect Prox
LED Condition

Power (green)  ON

Power is applied to sensor

Power is applied to sensor

OFF No power No power
Output (red) ON Output is ON Output is ON
OFF Output is OFF Output is OFF

Flashing
overloaded

Output is short circuited or

Output is short circuited or
overloaded

Target-Lock ON

Excellent alignment; sensor

Target present—excellent

(orange) is operating within optimum  gain; sensor is operating within
range optimum range
Long flash  Good alignment © Target present—good gain
Short flash ~ Poor alignment ® Target present—poor gain
OFF Target is present; if no target No target, or sensor is beyond
present, sensor is out of range
alignment or beyond range
Note

@ A target that doesn't fully block the effective sensing beam or is translucent
may cause a flashing indication and unreliable performance.

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com
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SM Series Sensors

¢ Maintenance: Another
valuable feature of the
TargetlLock LED is to
indicate the need for
maintenance prior to loss
of sensor operation.
Observing a change from
the normal operation of the
LED (for example, from
solid ON to a long flash)
indicates the gain has been
reduced. Possible causes
include bumping or
vibrating out of alignment
or contamination buildup
on the lens. With the
TargetLock LED, you are
made aware of this
condition before the
sensor stops working,
allowing you ample time to
address the problem
before your machine goes
down.

See table (this page) for
details of the function of
each of the SM Series
LED indicators.

Gain Adjustment

Thru-beam and diffuse
reflective sensors include an
adjustment control for
optimizing the amount of gain
for the application. The 3/4-
turn pot provides a 10:1
adjustment of gain. A
mechanical stop eliminates
the possibility of sensor
damage. Adjustment of the
control does not require any
special tools.

WWw.COmoSso.com

Mounting

The SM sensor features two
mounting holes in the
rectangular section of the
body for mounting to a
surface with #6 or smaller
hardware. The threaded
barrel and jam nut allow
mounting into any 0.75 in
(19 mm) hole or a selection
of accessory mounting
brackets available from
Eaton and detailed in Tab 8,
section 8.2.

Mounting Sensor using
#6 Hardware

Mounting Sensor using
a Jam Nut

Mounted SM Sensor in
18 mm Ball Swivel Bracket
See Tab 8, section 8.2.

ey
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SM Series Sensors

Product Selection

SM Series Sensors

Three-Wire and Four-Wire Sensors

@ See listing of compatible connector cables on Page V8-T5-51.

Operating  Sensing Optimum Cutoff Field of Thru-Beam  Connection Light Operate Dark Operate
Voltage Range Range Range View Component  Type Catalog Number Catalog Number
Thru-Beam ® Thru-Beam
B 10-30Vde  50ft(15m)  0.1to25ft — 10in (254 mm)  Source 2m cable E65-SMTS15-HA E65-SMTS15-HA
(80 t07.5m) diameter at 4pin E65-SMTS15-HAD @)  E65-SMTS15-HAD @)
10 ft (3m) k
micro DC
connector
Detector 2m cable E65-SMTD15-HL E65-SMTD15-HD
4-pin E65-SMTD15-HLD G  E65-SMTD15-HDD G2
Source Detector micro DC
connector
Polarized Reflex @ Polarized Reflex
18-264 Vac 10t (3m) 0.1to5ft — 11in (25 mm) — 2m cable E65-SMPR3-GL E65-SMPR3-GD
50/60 Hz or (30 to 1.5m) diameter at -
18-50 Vdc 50in (1.3m) 4-p|n E65-SMPR3-GLD G)  E65-SMPR3-GDD (9
micro AC
connector
7N
[ 10-30 Vdc 10 ft (3m) 0.1to5ft — 1in (25 mm) — 2m cable E65-SMPR3-HL E65-SMPR3-HD
N/ H
Retro- (301011.5m) s 4pin E65-SMPR3-HLD @  E65-SMPR3-HDD @
eflector Sensor : micro DC
connector
Diffuse Reflective Diffuse Reflective
18-264Vac  8in 0.25t05in — 2in (50 mm) — 2m cable E65-SMSD200-GL E65-SMSD200-GD
50/60 Hzor (200 mm) (6t0 127 mm) diameter at ;
18-50Vde @ 5in (127 mm) 4—_p|n E65-SMSD200-GLD (9 E65-SMSD200-GDD G2
micro AC
connector
10-30Vde  8in 0.25to5in — 2in (50 mm) — 2m cable E65-SMSD200-HL E65-SMSD200-HD
200mm)- (610127 ) K 4epin E65-SMSD200-HLD @) E65-SMSD200-HDD &
micro DC
connector
Perfect Prox Perfect Prox
18-264Vac 2in 04t01.8in 23in 025in(6mm) — 2m cable E65-SMPP050-GL E65-SMPP050-GD
opjeotteor B0mm) - {100 45 mm) (58 mnj g'g?fﬂt%%m' 4pin E65-SMPP050-GLD G E65-SMPP050-GDD G
beyond @ micro AC
connector
4in 05t03in 5in 0.35in(9mm) — 2m cable E65-SMPP100-GL E65-SMPP100-GD
(100mm}— {13to76mm) (127 mm]  diameter at 4pin EG5-SMPP100-GLD & E65-SMPP100-GDD @
and 5in (127 mm) icr0 AC
beyond ® micro
connector
10-30Vdc  2in 04t01.8in 23in 0.25in(6mm) — 2m cable E65-SMPP050-HL E65-SMPP050-HD
(B0mm} (101045 mm) (S8 mm) - dlameter at 4pin E65-SMPPOS0-HLD @ E65-SMPP050-HDD @)
and 2.25in (57 mm) !
beyond @ micro DC
connector
4in 05t03in 5in 0.35in(9mm) — 2m cable E65-SMPP100-HL E65-SMPP100-HD
(00mm) (131076 mm) - (127mm) - dlemeter at 4pin E65-SMPP100-HLD @ E65-SMPP100-HDD @)
and 5in (127 mm) !
beyond @ micro DC
connector
Notes

@ For a complete system, order one source and one detector

@ For complete system, order sensor and retroreflector (see Tab 8, section 8.1).
® Nominal range—sensor will detect a 90% reflectance white card at this range.
@ Sensor will ignore a 90% reflectance white card at this range.
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Photoelectric Sensors

Compatible Connector Cables

Standard Cables —Micro ®

SM Series Sensors

5.4

Micro-Style,
Straight Female Voltage Number Pin Configuration/Wire Colors  PVC Jacket PUR Jacket IRR PUR Jacket

Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number  Catalog Number
M Micro-Style, Straight Female

AC 4-pi!1, 22 AWG 6 ft (2m) ® 1-Red/Black CSAS4F4CY2202 CSASA4F4RY2202  CSAS4F4102202

4-wire @ @ 2-Red/White
@ 3-Red
4-Green
DC 4-pin, 22 AWG 6 ft (2m) 1-Brown CSDS4A4CY2202 CSDS4A4RY2202  CSDS4A4102202
d-wire D @) 2-white
3-Blue
@ @ 4-Black
Accessories
SM Series Sensors
Description Reference
Retroreflectors and retroreflective tape See Tab 8, section 8.1
Mounting brackets See Tab 8, section 8.2
Replacement mounting nuts and other accessories See Tab 8, section 8.3
Connector cables See Tab 10, section 10.1
Note
® For a full selection of connector cables, see Tab 10, section 10.1.
Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com V8-T5-51
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Technical Data and Specifications

SM Series Sensors

AC/DC Model DC Model
AC Operation DC Operation
Description Specification Specification Specification
Input voltage 18-264 Vac, 50/60 Hz 18-50 Vdc 10-30 Vdc
Power dissipation 4 VA maximum 4 VA maximum 2W maximum
Output type VMOS (bi-directional) NPN (sink) NPN and PNP (dual outputs)

Current switching

200 mA maximum

200 mA maximum

100 mA maximum

Voltage switching

264 Vac

50 Vdc

30 Vdc maximum

OFF-state leakage

500 pA maximum

500 pA maximum

10 pA maximum

Surge current 2A maximum 2A maximum 1A maximum
ON-state voltage drop 3.5V maximum 3.5V maximum 2.5V maximum
Response time 16 ms 1ms 1ms
Protection ® ® ®

Light/dark operation By model By model By model

Temperature range
Operating

—13°1t0 131°F (~25° t0 55°C)

—13°1t0 131°F (~25° t0 55°C)

—13°t0 131°F (-25° t0 55°C)

Storage

—13° to 158°F (-25° to 70°C)

—13° to 158°F (-25° to 70°C)

—13° to 158°F (~25° t0 70°C)

Material of construction

Lens: Polycarbonate; cable jacket: PVC; body: Cycoloy

Lens: Polycarbonate; cable jacket: PVC; body: Cycoloy

Lens: Polycarbonate; cable jacket: PVC; body: Cycoloy

Cable/connector

Cable models: 6 ft (2m) four-wire cable;
connector models: 4-pin, micro-connector
(AC-key on AC/DC models; DC-key on DC models)

Cable models: 6 ft (2m) four-wire cable;
connector models: 4-pin, micro-connector
(AC-key on AC/DC models; DC-key on DC models)

Cable models: 6 ft (2m) four-wire cable;
connector models: 4-pin, micro-connector
(AC-key on AC/DC models; DC-key on DC models)

Vibration and shock

Vibration: 30g over 10 Hz to 2 kHz;
shock: 50g for 10 ms 1/2 sinewave pulse

Vibration: 30g over 10 Hz to 2 kHz;
shock: 50g for 10 ms 1/2 sinewave pulse

Vibration: 30g over 10 Hz to 2 kHz;
shock: 50g for 10 ms 1/2 sinewave pulse

Indicator LEDs Green LED: Power; red LED: Output; Green LED: Power; red LED: Output; Green LED: Power; red LED: Output;
orange LED: TargetLock orange LED: TargetLock orange LED: TargetLock
Source light Visible red, 660 nm Visible red, 660 nm Visible red, 660 nm

Gain adjustment

3/4-turn pot, 10:1 adjustment of gain (provided on
thru-beam and diffuse reflective sensors only)

3/4-turn pot, 10:1 adjustment of gain (provided on
thru-beam and diffuse reflective sensors only)

3/4-turn pot, 10:1 adjustment of gain (provided on
thru-beam and diffuse reflective sensors only)

Sunlight immunity

Perfect Prox 5000 ft-candles;
all others: 10,000 ft-candles

Perfect Prox 5000 ft-candles;
all others: 10,000 ft-candles

Perfect Prox 5000 ft-candles;
all others: 10,000 ft-candles

Enclosure ratings

NEMA 1,3, 4,4X, 6, 6P, 12 and 13; IP68, IP6IK @

NEMA 1,3, 4, 4X, 6, 6P, 12 and 13; IP68, IP6IK @

NEMA 1,3, 4, 4X, 6, 6P, 12 and 13; IP68, IP6IK @

Excess Gain

Thru-Beam
RANGE (m)

0.03 0.3 3.0 30.5

1000 ‘\‘
1
\
2100
<
Q
1] S2s
@ -
g 10 2 N \
w X
\
\
NN\
\
1
0.1 1 10 100
RANGE (feet)

1. Thru-beam

2. Polarized reflex

(based on a 3 in diameter retroreflector)

Notes

Perfect Prox

RANGE (mm)
25 254

1000

=]
S

EXCESS GAIN
\
‘\
N

i

1

0.1 10

1
RANGE (inches)

1. 50 mm Perfect Prox
2. 100 mm Perfect Prox

Diffuse Reflective

RANGE (mm)
25 25 254
1000
™
2100 \
< 7
g ¥~ \
w \
7] \
8
X0
1
0.1 10

1
RANGE (inches)

Diffuse reflective (based on a 90%
reflectance white card)

® Short circuit and overload protection (output indicator LED will flash). Reverse polarity protection (sensor will reset automatically once fault is removed).

IMPORTANT: During installation, correct power connections must be made first to ensure fail-safe short circuit protection of the outputs.

@ Qur products conform to NEMA tests as indicated, however, some severe washdown applications can exceed these NEMA test specifications.
If you have questions about a specific application, contact our Applications Department.

V8-T5-52
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Wiring Diagrams

Photoelectric Sensors

SM Series Sensors

Pin numbers are for reference, rely on pin location when wiring.

SM Series Sensors

Operating Micro-Connector Model
Voltage Mode Cable Model (Face View Male Shown)
Three-Wire Sensors

18-264 Vac, 50/60 Hz or  All sensors —1 BN L2 or +V

18-50 Vdc

WH

— No
ELKJ ! Connection

L1or (-

L2 or
+V

Four-Wire Sensors

10-30 Vde Thru-beam source [ 1BN v
’ (=) @O +V
BU O D@
All others —1 BN WV
WH Load
BK Load
BU )
Dimensions
Approximate Dimensions in Inches (mm)
SM Series Sensors
1.29 (33) j M18 x 1.0
AC/DC
‘ \\\\\\\ 0.35 (9)41 ’« Models Only
2.17 1_(13 ! @ L T
I e
& : 1.05
! ! l 058 F—— (27)
% 0.16 (4) ‘ Cable  Connector—» (15) = ¢
2 places ‘ . Models Models ‘ ﬁ .
0.75 (19) 0.41 (10) ——re—» 0.10
(2.5)
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Photoelectric Sensors

Comet Series Sensors

Comet Series Sensors

Comet Series Sensors

Product Description

The Comet Series from
Eaton’s Electrical Sector is a
complete line of high
performance, 18 mm tubular
sensors with a variety of
models and modes to solve

virtually any sensing problem.

The sensors are available in
thru-beam, reflex, polarized
reflex, diffuse reflective,
focused diffuse reflective,
wide angle diffuse reflective,
Perfect Prox, fine spot
Perfect Prox and fiber optic
sensing. Perfect Prox is one
of the most powerful
problem-solving sensors
available. These sensors can
reliably detect targets of
different color, reflectance,
contrast or surface shape at
the same range, while
ignoring background objects

just a fraction of an inch away.

The Comet Series includes
AC/DC and DC-only models
with two-, three- and four-
wire circuitry. Choose from
cable or micro-connector.
Mini-connectors are available

For the most current information
on this product, visit our Web site:
www.eaton.com

V8-T5-54

on two-wire models for easy
retrofit. Each sensor features
a Light/Dark Operation switch
and a gain control to provide

for quick adjustment to peak

optical performance.

The unique threaded body
with flat sides allows quick
mounting in a 3/4 inch hole or
against any flat surface.
Internal components are
rigidly sealed in a solid
encapsulated package for
excellent performance in
high-vibration and high-shock
applications.

Features

e |ndustry standard 18 mm
diameter threaded body
has flat sides allowing it to
be mounted like a tubular
sensor or against any flat
surface

¢ Right Angle viewing
models mount in a depth
of only 6/10th of an inch

¢ Perfect Prox technology
provides exceptional
background rejection and
application problem-solving

Contents
Description

Comet Series Sensors

Product Overview ........

Product Selection

Thru-Beam Sensors .. ..
Reflex Sensors . .......

Page
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V8-T5-56
V8-T5-57

Diffuse Reflective and Focused Diffuse

Reflective Sensors . . ..
Perfect Prox Background Rejection Sensors
Fiber Optic Sensors . . ..
Glass Fiber Optic Adapter
Compatible Connector Cables ..........

Accessories . ............
Technical Data and Specifications . .........

Excess Gain

Wiring Diagrams .. .......
Dimensions . ............

Visible sensing beams let
you see where the beam is
aimed for quick setup and
alignment

Solid polyurethane housing
completely encapsulates
internal circuits for high
resistance to shock and
vibration

Adaptable modulation
circuit provides immunity
to crosstalk from other
closely mounted sensors
The industry’s only
background rejection
sensors with a two-wire
circuit design

Models available with both
AC and DC operationin a
single unit—up to 264 Vac
Fourwire DC sensors offer
both NPN and PNP outputs
Output status indicator
visible from a wide 270°
angle

V8-T5-58
V8-T5-59
V8-T5-61
V8-T5-61
V8-T5-62
V8-T5-62
V8-T5-63
V8-T5-65
V8-T5-66
V8-T5-66

Standards and Certifications
e UL Recognized
e cUL Recognized

e CE (except two-wire
DC models)

c q3

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com
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Product Overview
Product Comparison

Eaton’s cost-effective Prism
Series, OEM Prism and
premium Comet Series all
share the same 18 mm flat-
sided housing. This results in
the largest interchangeable
sensor family available,
allowing you to select from
well over 250 different
models to solve the widest
variety of sensing
applications.

Comparison

Higher

Comet Series

Price

Low Higher
Performance and Features

Compared to similar-looking
Prism and OEM Prism, the
Comet Series includes the
following advantages:

e AC/DC two-wire versions
available

e Light/dark output
configuration

¢ Perfect Prox background
rejection technology

Sensing Modes

Thru-Beam

This sensing mode is
available with ranges of

20 and 80 ft (6 and 24m).
The 20 ft (Bm) range is
available in forward and
Right Angle viewing, and

can be intermixed in any
combination for the best fit in
your application. Long range
models feature a visible
sensing beam to help simplify
installation and alignment.

Reflex and Polarized Reflex

In reflex sensing, the sensing
beam is reflected from a
retroreflector back to the
sensor. The Comet Series
includes standard and
polarized models with two-
wire, three-wire and four-wire
circuits. Right Angle models
are also available. Polarized
models feature a polarizing
filter built into the sensor to
ensure that only light
reflected from a corner-cube
retroreflector is recognized by
the sensor. This allows
reliable detection of shiny
targets that could reflect light
and be missed by a non-
polarized sensor. Most
models include a visible
sensing beam for easy
installation and alignment.

Diffuse Reflective,
Focused Diffuse and
Wide Angle Diffuse

A wide variety of diffuse
reflective models are
available with ranges of 8 in
(200 mm) and 24 in (610
mm). Forward and Right
Angle viewing configurations
offer identical optical
performance in this series.
Focused diffuse reflective
models feature a light beam
that is focused at a point 1.6
in (40 mm) in front of the
sensor lens for applications
where you need to avoid
sensing objects in front of or
behind the target. Wide angle
diffuse models provide a
large spot and wide detection
area.

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com
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Perfect Prox

This is a unique type of
diffuse reflective sensor that
combines extremely high
sensing power (called “excess
gain”) with a sharp optical
cutoff to ignore backgrounds.
This allows the sensor to
reliably detect targets
regardless of variations in
color, reflectance, contrast or
surface shape, while ignoring
objects that are just slightly
outside the target range. This
gives the Perfect Prox an
outstanding ability to solve
sensing applications that
would be difficult or
impossible to manage with
other types of sensors. It also
makes Perfect Prox one of
the easiest photoelectric
sensors to set up and use.

Eaton’'s Comet Series includes
more background rejection
models than any other family
on the market. Choose from
forward or Right Angle
viewing, two-, three- or four-
wire circuits, cable, micro or
mini-connector terminations
and a variety of sensing ranges.
A visible sensing beam on
most models lets you quickly
confirm that the sensor is
aligned correctly with the
target. Fine spot models
provide an extremely small
0.05 in (1.3 mm) light spot for
accurately detecting tiny
targets such as fine strands of
wire or targets that are in or
behind small diameter holes.

Fiber Optic

The Comet Series also
includes sensors that utilize
fiber optic cables to sense
objects where space is
restricted, temperatures are
high, or tight viewing angles
are required. Choose from
models that accept low cost
plastic fiber optic cables, or
use our glass fiber optic
adapter that inexpensively
converts our standard diffuse
reflective sensors for use
with durable glass fiber optic
cables.

WWw.COmoSso.com

Mounting

Comet Series sensors feature
a threaded housing and
include two jam nuts and
washers for mounting into any
0.75in (19 mm) hole or a
selection of accessory
mounting brackets available
from Eaton. The flat sides of
the sensor feature two
mounting holes for easily
attaching the sensor to any
flat surface with #4 hardware.

Mounting Sensor using
#4 Hardware

—

Mounting Sensor using

o
o
o
3
2
c
s

(56

@G

Note: See Pages V8-T5-62 and
V8-T5-63, and Tab 8, section 8.2
for a full list of mounting brackets
compatible with the Comet
Series.
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Thru-Beam Sensors

Photoelectric Sensors

Comet Series Sensors

Three-Wire and Four-Wire Sensors

Operating Sensing Optimum Thru-Beam
Voltage Range Range Field of View Component Connection Type Catalog Number
Thru-Beam Forward Thru-Beam Forward Viewing ®®
Viewin
gS 20-264 Vac 20 ft (6m) 0.1t0 10 ft 30in (760 mm) Source 6 ft cable 11100A6513
ource ; o ;
?gisa%ljlzdgr(NPN] (0.03to 3m) ?Bagfst%aé (Visible alignment beam) 4-pin micro AC connector 11100AQD03 G2
ﬂ Detector 6 ft cable 12100A6513
@ 4-pin micro AC connector 12100AQD03 G
Detect 80 ft (24m) 0.11to0 40 ft 40 in (1m) Source 6 ft cable 11102A6513
etector ; o
(0.03 10 12m) ilﬂafmtﬁ;:nit (Visible red beam) 4-pin micro AC connector 11102AQD03 ¢
Detector 6 ft cable 12102A6513
4-pin micro AC connector 12102AQD03 ¢
10-30 Vdc 20 ft (6m) 0.1t010ft 30in (760 mm) Source 6 ft cable 11100A6517
(NPN and PNP) (0.03 to 3m) ?Eafmtg(;r)% (Visible alignment beam) 4-pin micro DC connector 11100AQD07 &
Detector 6 ft cable 12100A6517
4-pin micro DC connector 12100AQD07 G
80 ft (24m) 0.11t040 ft 40in (1m) Source 6 ft cable 11102A6517
0,030 12m) i;]a?:ﬁsz::na)t (Visible red beam) 4-pin micro DC connector 11102AQD07 &)
Detector 6 ft cable 12102A6517
4-pin micro DC connector 12102AQD07 &)
Thru-Beam Right Thru-Beam Right Angle Viewing®®
Angle Viewing -
20-264 Vac 20 ft (6m) 0.1t010ft 30in (760 mm) Source 6 ft cable 11100R6513
50/60 Hz or (0.03 to 3m) diameter at (Visible alignment beam)
L 15-30 Vide (NPN) 10 (3m) ® ¢ 4-pin micro AC connector 11100RQDO3 (9
Detector 6 ft cable 12100R6513
4-pin micro AC connector 12100RQDO3 (2
10-30 Vdc 20 ft (6m) 0.1t010ft 30in (760 mm) Source 6 ft cable 11100R6517
(NPN and PNP) (0.03 to 3m) diameter at (Visible alignment beam) —
Detector 10 (3m) ® 4-pin micro DC connector 11100RQD07 (3
Detector 6 ft cable 12100R6517
4-pin micro DC connector 12100RQDO7 G2
Notes
@ See listing of compatible connector cables on Page V8-T5-62.
® For a complete system, order one source and one detector.
@ 11100 sources and 12100 detectors may be interchanged in any combination. 11102 models must be used with 12102 models.
® The effective beam (minimum object size that can be detected) is 0.25 in (6.5 mm) diameter.
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Photoelectric Sensors

Comet Series Sensors

5.5

Reflex Sensors
Two-Wire Sensors
Operating Sensing Optimum
Voltage Range ® Range @ Field of View Sensing Beam Connection Type Catalog Number
Standard Reflex Standard Reflex Forward Viewing
Forward Viewing - —
90-132 Vac 25 ft (7.6m) 0.1t0 15t 1in (25 mm) Visible red beam 6 ft cable 14102AS6515
P 50/60 Hz or (0.03 to 4.5m) diameter at
P 18-50 Ve 50in (1.3m)
\ A Sensor 3-pin micro AC connector 14102ASQDO5 )
Retroreflector ®
Polarized Reflex Polarized Reflex Forward Viewing @
Forward Viewing - -
90-132 Vac 15 ft (4.5m) 0.1t010ft 11in (25 mm) Visible red beam 6 ft cable 14101AS6515
50/60 Hz or (0.03 to 3m) diameter at
Id
P 18-50 Ve 50in (1.3m)
vy, Sensor 3-pin micro AC connector 14101ASQDO5 ()
Retroreflector ®
Three-Wire and Four-Wire Sensors
Operating Sensing Optimum
Voltage Range ® Range @ Field of View Sensing Beam Connection Type Catalog Number
Standard Reflex Standard Reflex Forward Viewing ®
Forward Viewing - —
20-264 Vac 25 ft (7.6m) 0.1t015ft 11in (25 mm) Visible red beam 6 ft cable 14102A6513
P 50/60 Hz or (0.03 to 4.5m) diameter at .
, \\ 15-30 Vo (NPN) 50in [1.3m) 4-pin micro AC connector 14102AQD03 9
\ o Sensor Infrared beam 6 ft cable 14100A6513
Retroreflector ® 4-pin micro AC connector 14100AQDO3 ()
10-30 Vdc 25 ft (7.6m) 0.1t015ft 11in (25 mm) Visible red beam 6 ft cable 14102A6517
{NPN and PNF) {0.03t0 4.5m) g;]am%;t) 4-pin micro DC connector 14102AQD07 &)
Infrared beam 6 ft cable 14100A6517
4-pin micro DC connector 14100AQD07 G2
Standard Reflex Right ~ Standard Reflex Right Angle Viewing ®
Angle Viewing - —
20-264 Vac 15 ft (4.5m) 0.1t010ft 11in (25 mm) Visible red beam 6 ft cable 14102R6513
50/60 Hz or (0.03 to 3m) diameter at
-~ 15-30 Vdc (NPN) 50in(1.3m) 4-pin micro AC connector 14102RQDO3 (3
Sensor / ) - —
| 10-30 Vdc 15 ft (4.5m) 0.1t010ft 11in (25 mm) Visible red beam 6 ft cable 14102R6517
~ < (NPN and PNP) (0.03 to 3m) diameter at
Retroreflector © 50in(1.3m) 4-pin micro DC connector 14102RQDO7 (3
Polarized Reflex Polarized Reflex Forward Viewing
Forward Viewing
20-264 Vac 15 ft (4.5m) 0.1t010ft 11in (25 mm) Visible red beam 6 ft cable 14101A6513
[N 50/60 Hz or (0.03 to 3m) diameter at —
I ‘ 15-30 Vdc (NPN) 501n(1.3m) 4-pin micro AC connector 14101AQD03 G
\ ensor
R* ! q ® 10-30 Vdc 15 ft (4.5m) 0.1to10ft 1in (25 mm) Visible red beam 6 ft cable 14101A6517
etroreflector i
(NPN and PNP) (0.03 t0 3m) dla_meter at 4-pin micro DC connector 14101AQDO7 G
50in(1.3m)
Polarized Reflex Right Polarized Reflex Right Angle Viewing @®®
Angle Viewing - —
20-264 Vac 10 ft (3m) 0.1to5ft 1in (25 mm) Visible red beam 6 ft cable 14101R6513
50/60 Hz or (0.03to 1.5m) diameter at —
& 15-30 Vdc (NPN) 50in (1.3m) 4-pin micro AC connector 14101RQDO3 (3
~ ~
Sensor / 1 10-30 Vdc 10 ft(3m) 0.1to5ft 1in (25 mm) Visible red beam 6 ft cable 14101R6517
\ )
~ - (NPN and PNF) (0.03 0 1.5m) tsi;]ampae;r:t) 4-pin micro DC connector 14101RQDO7 G
Retroreflector ® it
Notes
@ See listing of compatible connector cables on Page V8-T5-62.
@ Ranges based on a 3 in diameter retroreflector.
@ Right Angle viewing polarized reflex models are rated NEMA 1 only.
See Prism Series on Page V8-T5-69 for a Right Angle viewing polarized reflex sensor rated NEMA 4X and 6.
® Retroreflector is not included.
@ Polarized reflex sensors may not operate with retroreflective tape. Test selected tape prior to installation.
® For complete system, order sensor and retroreflector, see Tab 8, section 8.1.
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5.5

Photoelectric Sensors

Comet Series Sensors

Diffuse Reflective and Focused Diffuse Reflective Sensors

Three-Wire and Four-Wire Sensors

Sensing
Range ©®

Optimum
Range

Operating
Voltage

Field of View

Sensing Beam

Connection Type

Catalog Number

Diffuse Reflective
Forward Viewing

\

Diffuse Reflective Forward Viewing

20-264 Vac 8in (200 mm) 0.1t05in 2in (50 mm) diameter Infrared beam 6 ft cable 13106A6513
ngg%lzllzdgr(NPN] (310 127 mm) at5in (127 mm) 4-pin micro AC connector 13106AQD03 G2
24in (610 mm) 0.1t015in 5in (127 mm) diameter Infrared beam 6 ft cable 13100A6513
(3 t0 380 mm) at15in (380 mm) 4-pin micro AC connector 13100AQD03 G0
10-30 Vdc 8in (200 mm) 0.1t05in 2 in (50 mm) diameter Infrared beam 6 ft cable 13106A6517
(NPN and PNP) (310127 mm) at5in (127 mm) 4-pin micro DC connector 13106AQD07 G0
24 in (610 mm) 0.1t015in 5in (127 mm) diameter Infrared beam 6 ft cable 13100A6517
(3 t0 380 mm) at 151in (380 mm)

4-pin micro DC connector

13100AQDO7 G?)

Diffuse Reflective
Right Angle Viewing

Diffuse Reflective Right Angle Viewing

20-264 Vac 8in (200 mm) 0.1to5in 2in (50 mm) diameter Infrared beam 6 ft cable 13106R6513
152£g%|;|/zdgr(NPN) (3 0127 mm) at§in {127 mm) 4-pin micro AC connector 13106RQD03 G
24in (610 mm) 0.1t015in 5in (127 mm) diameter Infrared beam 6 ft cable 13100R6513
(3 to 380 mm) at15in (380 mm) 4-pin micro AC connector 13100RQD03 ¢
10-30 Vdc 8in (200 mm) 0.1to5in 2in (50 mm) diameter Infrared beam 6 ft cable 13106R6517
(NPN and PNP) (3t 127 mm) at5in{127 mm) 4-pin micro DC connector 13106RQD07 G2
24in (610 mm) 0.1t015in 5in (127 mm) diameter Infrared beam 6 ft cable 13100R6517
(3 t0 380 mm) at15in (380 mm) 4-pin micro DC connector 13100RQDO7 G2
Wide Beam Diffuse Wide Beam Diffuse Reflective Forward Viewing
Reflective Forward - - - -
Viewing 20-264 Vac 6in (150 mm) 0.1to4in 4.31in (109 mm) diameter Infrared beam 6 ft cable 13107AS6513
15[5]/763%%?(NPN) (310107 mm) at3n (76 mm) 4-pin micro AC connector 13107ASQD03 G2
a m " 10-30 Vdc 6in (150 mm) 0.1to4in 4.31in (109 mm) diameter Infrared beam 6 ft cable 13107AS6517
(NPN and PNP) (30101 mm) at3in (76 mm) 4-pin micro DC connector 13107ASQD07 G2
Wide Beam Diffuse Wide Beam Diffuse Reflective Right Angle Viewing
Reflective Right Angle - - - -
Viewing 20-264 Vac 6in (150 mm) 0.1to4in 4.31in (109 mm) diameter Infrared beam 6 ft cable 13107RS6513
?g/aa%%or (310107 mm) at3in (76 mm) 4-pin micro AC connector 13107RSQDO3 ¢
— c
WE (NPN)
10-30 Vdc 6in (150 mm) 0.1to4in 4.31in (109 mm) diameter Infrared beam 6 ft cable 13107RS6517
(NPN and PNP) (3t0 101 mm) at3in {76 mm) 4-pin micro DC connector 13107RSQDO7 (9
Focused Diffuse Focused Diffuse Reflective Forward Viewing
Reflective Forward
Viewing 20-264 Vac Focused at 15t019in 0.05in (1.3 mm) diameter  Visible red beam 6 ft cable 13102A6513
?gg%ljlzdgr(NPN) 1.6in (40 mm) (38 to 48 mm) at16in (40 mm) 4-pin micro AC connector 13102AQD03 G2
|
3 E E 10-30 Vdc Focused at 1510 1.9in 0.051in (1.3 mm) diameter ~ Visible red beam 6 ft cable 13102A6517
(NPN and PNP) 1.61in (40 mm) (38 to 48 mm) at1.6in (40 mm) 4-pin micro DC connector 13102A0D07 @
Notes

V8-T5-58

@ See listing of compatible connector cables on Page V8-T5-62.

® Sensor will detect a 90% reflective white card at this range.

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com

WWW.COmoso.com



Perfect Prox Background Rejection Sensors

Two-Wire Sensors

Photoelectric Sensors

Comet Series Sensors

5.5

Operating Nominal Optimum Cut-0ff
Voltage Range ® Range Range @ Filed of View Sensing Beam Connection Type Catalog Number
Perfect Prox Perfect Prox Forward Viewing
Forward Viewing - - - - -
90-132 Vac 2in (50 mm) 04t01.8in 225in (57 mm)  0.25in (6 mm) Visible red 6 ft cable 13104A6515
50/60 Hz or sharp cutoff (10 to 45 mm) and beyond diameter at —
3 F" 18-50 Ve 2.25n (64 mm) 3-pin micro AC connector 13104AQD05 >
3-pin mini-connector 13104AQD25 ) B
4in (100 mm) 05t03in 5in (127 mm) 0.35in (9 mm) 6 ft cable 13101AS6515 ®
sharp cutoff (131076 mm) and beyond glfn"ﬁ;r;%) 3-pin micro AC connector 13101ASQD05 ® (&)
3-pin mini- connector 13101ASQD25 @ (&)
Perfect Prox Perfect Prox Right Angle Viewing
Right Angle Viewing - - - - —
90-132 Vac 2in (50 mm) 04t01.8in 2.25in (57 mm)  0.25in (6 mm) Visible red 6 ft cable 13104R6515
50/60 Hz or sharp cutoff (10 to 45 mm) and beyond diameter at —
1850 Ve 2.25in (64 mm) 3-pin micro AC connector 13104RQD05 (=)
3-pin mini-connector 13104RQD25 (-
4in (100 mm) 05t03in 5in (127 mm) 0.35in (9 mm) 6 ft cable 13101RS6515 ®
sharp cutoff (13 1076 mm) and beyond glfn"(]?;ritm) 3-pin micro AC connector 13101RSQDO5 ® (&)
Three-Wire and Four-Wire Sensors
Operating Nominal Optimum Cut-Off
Voltage Range ©® Range Range @ Filed of View Sensing Beam Connection Type Catalog Number
Perfect Prox Perfect Prox Forward Viewing
Forward Viewing - - - ; —
20-264 Vac 2in (50 mm) 04t01.8in 2.25in (57 mm)  0.25in (6 mm) Visible red 6 ft cable 13104A6513
50/60 Hz or sharp cutoff (10 to 45 mm) and beyond diameter at —
3 M 15-30 Vde 2.25n (64 mm) 4-pin micro AC connector 13104AQD03 &)
(NPN) 4in (100 mm) 05t03in 5in (127 mm) 0.35in (9 mm) 6 ft cable 13101A6513
sharp cutoff (131076 mm) and beyond g'?nnﬁ;r;tm) 4-pin micro AC connector 13101AQD03 &)
6in (150 mm) 0.1t04in 9in (228 mm) 0.6in(15mm) Infrared 6 ft cable 13108A6513
standard cutoff (3 to 100 mm) and beyond g|ianrr(1$t5%r;tm) 4-pin micro AC connector 13108AQD03 &
9in (225 mm) 0.1t06in 12in (304 mm)  0.9in(23 mm) 6 ft cable 13103A6513
standard cutoff (3 to 150 mm) and beyond glﬁnm(tza;%r;tm) 4-pin micro AC connector 13103A0D03 &
10-30 Vdc 2in (50 mm) 04t01.8in 2.25in(57 mm)  0.25in (6 mm) Visible red 6 ft cable 13104A6517
(NPN and PNP)  sharp cutoff (10 to 45 mm) and beyond gg?ie;%jtmm) 4-pin micro DC connector 13104A0D07 &
4in (100 mm) 05t03in 5in (127 mm) 0.35in (9 mm) 6 ft cable 13101A6517
sharp cutoff (131076 mm) and beyond g'm?;ﬁtm) 4-pin micro DC connector 13101AQD07 ¢
6in (150 mm) 0.1t04in 9in (228 mm) 0.6in (15 mm) Infrared 6 ft cable 13108A6517
standard cutoff (3 to 100 mm) and beyond g|?nn;$t5%rr?]tm) 4-pin micro DC connector 13108AQD07 &
9in (225 mm) 0.1t06in 12in (304 mm)  0.9in(23 mm) 6 ft cable 13103A6517
standard cutoff (3 to 150 mm) and beyond glﬁnm(;;%r;tm) 4-pin micro DC connector 13103A0D07 &
Notes
@@ See listing of compatible connector cables on Page V8-T5-62.
@ Sensor will detect a 90% reflectance card at this range.
@ Sensor will ignore a 80% reflectance card at this range.
® Consult factory for approval status.
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5.5

Photoelectric Sensors

Comet Series Sensors

Three-Wire and Four-Wire Sensors, continued

Operating Nominal Optimum Cut-0ff
Voltage Range ©® Range Range @ Filed of View Sensing Beam Connection Type Catalog Number
Perfect Prox Perfect Prox Right Angle Viewing
Right Angle Viewing - ; ; ; -
20-264 Vac 2in (50 mm) 04t01.8in 2.25in (57 mm)  0.25in (6 mm) Visible red 6 ft cable 13104R6513
50/60 Hz or sharp cutoff (10 to 45 mm) and beyond diameter at —
15-30 Vde 2.25n (64 mm) 4-pin micro AC connector 13104RQDO3 G
(NPN) 4in (100 mm) 05t03in 5in (127 mm) 0.35in (9 mm) 6 ft cable 13104RS5013
sharp cutoff (13 t076 mm) and beyond ?;’iﬂn}]eée;itm) 4-pin micro AC connector 13104RS5003 G2
6in (150 mm) 0.1t04in 9in (228 mm) 0.6in(15mm) Infrared 6 ft cable 13108R6513
standard cutoff (3 to 100 mm) and beyond glianr?;etstar;tm) 4-pin micro AC connector 13108RQD03 &
9in (225 mm) 0.1t06in 12in (304 mm)  0.9in(23 mm) 6 ft cable 13103R6513
standard cutoff (3 to 150 mm) and beyond g|ianm(;;%r;tm) 4-pin micro AC connector 13103RQD03 &
10-30 Vdc 2in (50 mm) 04t01.8in 2.25in(57mm)  0.25in (6 mm) Visible red 6 ft cable 13104R6517
(NPN and PNP)  sharp cutoff (10 to 45 mm) and beyond gf;?iente(zé:tmm) 4-pin micro DC connector 13104RQD07 @
4in (100 mm) 05t03in 5in (127 mm) 0.35in (9 mm) 6 ft cable 13104RS5020
sharp cutoff (13 t076 mm) and beyond glfnng]e;ritm) 4-pin micro DC connector 13104RS5007 G2
6in (150 mm) 0.1t04in 9in (228 mm) 0.6in(15mm) Infrared 6 ft cable 13108R6517
standard cutoff (3 to 100 mm) and beyond g|ianrr(1$t5%r;tm) 4-pin micro DC connector 13108RQD07 &
9in (225 mm) 0.1t06in 12in (304 mm)  0.9in(23 mm) 6 ft cable 13103R6517
standard cutoff (3 to 150 mm) and beyond g|iannztze;%r;tm) 4-pin micro DC connector 13103RQD07 &
Fine Spot Fine Spot Perfect Prox Forward Viewing
Perfect Prox - - - - —
Forward Viewing 20-264 Vac 2in (50 mm) 09to1.8in 2.25in (57 mm)  0.05in (1.3 mm) Visible red 6 ft cable 13105A6513
50/60 Hz or sharp cutoff (23 to 45 mm) and beyond diameter at —
15-30 Ve 1.7n (43 mm) 4-pin micro AC connector 13105AQD03 G2
f e (NPN)
10-30 Vdc 2in (50 mm) 09t0o1.8in 225in (57 mm)  0.05in (1.3 mm) 6 ft cable 13105A6517
(NPN and PNP)  sharp cutoff (23 to 45 mm) and beyond d|ameter at 4-pin micro DC connector 13105A0D07 &
1.7 in (43 mm)
Notes

V8-T5-60

@ See listing of compatible connector cables on Page V8-T5-62.
® Sensor will detect a 90% reflectance card at this range.

@ Sensor will ignore a 90% reflectance card at this range.

® Consult factory for approval status.
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Fiber Optic Sensors

Photoelectric Sensors

Comet Series Sensors

Three-Wire and Four-Wire Sensors

Sensing Range (Optimum Range is 50% of Sensing Range) ©
Pre-Assembled Fiber Optic Cables

Bulk Length Fibers @ Thru-Beam Mode Diffuse Reflective Mode
Diffuse 0.5 mm 1mm 0.5 mm 1mm
Operating Thru-Beam  Reflective  Diameter Diameter Diameter Diameter
Voltage Mode Mode Fibers Fibers Fibers Fibers Connection Type

5.5

Catalog Number

Plastic Fiber Optic
Forward Viewing

18 mm Diameter Plastic Fiber Optic Forward Viewing

20-264 Vac 5in(123mm) 15in 2.1in 5in 0.6in 1.5in 6 ft cable 15100A6513
50/60 Hz or (38 mm) (53 mm) (127 mm) (15 mm) (38 mm)

15-30 Vdc 4-pin micro AC connector 15100AQD03 &)
(NPN)

10-30 Vdc 5in(123mm) 15in 2.1in 5in 0.6in 15in 6 ft cable 15100A6517
(NPN and PNP) (38 mm) (53 mm) (127 mm) (15 mm) (38 mm)

4-pin micro DC connector

15100AQD07 Go)

Glass Fiber Optic Adapter

Use our glass fiber optic adapter with any diffuse reflective sensor model—see below for details.

Glass Fiber Optic Adapter
This simple adapter allows glass fiber optic cables to be used with standard Comet Series diffuse reflective sensors.

Glass Fiber Optic
Adapter with
Hex Wrench,

Glass Fiber Optic Adapter

Sensors Fibers Catalog Number

Glass Fiber Optic Adapter with Hex Wrench

Forward viewing, diffuse reflective sensors  Glass fiber optic cables 6235A-6501
(ordered separately, see Page V8-T5-58) (ordered separately, see Tab 9, section 9.2)

Note: Use only with the ES1KF series fibers.

Notes
@) See listing of compatible connector cables on Page V8-T5-62.
® Ranges are with bare fibers—no lenses. Sensing range is affected by power of sensor, length of fiber optic cable and use of lenses.

Lenses will increase ranges. As bulk fiber length increases, sensing range decreases—see table below. For example, for 100 ft of fiber
(the total of source and detector fiber lengths), the excess gain shown in gain graphs below would be reduced to about 1/4 its nominal value.

TOTAL FIBER LENGTH (m)
0 61 122 183 244 305 36.6 427 48.8 549 61

1/20 >
~

5% "o ‘?22 ==

1/8
oG e -
BE
L
Wo 13 i
xXQ 12
w3 L

L~

0 20 40 60 80 100 120 140 160 180 200
TOTAL FIBER LENGTH (feet)

@ Sensing range is based on 6 ft (2m) of plastic 1 mm diameter source and detector fiber optic cable for a total length of 13.1 ft (4m).
To determine performance with longer lengths, see graph above.
Compatible fiber optic cables are shown in Tab 9, section 9.1.
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5.5

Photoelectric Sensors

Comet

Compatible Connector Cables

Micro-Style,
Straight Female

@

Mini-Style,
Straight Female

)

Accessories

Series Sensors

Standard Cables —Micro ©

Pin Configuration/

Voltage Number Wire Colors PVC Jacket PUR Jacket IRR PUR Jacket
Style of Pins Gauge Length (Face View Female Shown) Catalog Number Catalog Number  Catalog Number
Micro-Style, Straight Female
AC 3-pin, 22 AWG 6 ft (2m) CSAS3F3CY2202 CSAS3F3RY2202 —
Wi 1-G
3wire @ ®\ JRed/Black
@ / 3-Red/White
4-pin, 22 AWG 6 ft (2m) 1-Red/Black CSAS4F4CY2202 CSAS4F4RY2202  CSAS4FA4102202
4-wire ®®© g-geg/whne
@ 4jG$een
DC 4-pin, 22 AWG 6 ft (2m) 1-Brown CSDS4A4CY2202 CSDS4A4RY2202 CSDS4A4102202
4-wire g-\é\llhite
O Tiaa
Standard Cables—Mini ©
Current Pin Configuration/
Rating Voltage Number Wire Colors
at 600V Style of Pins Gauge Length (Face View Female Shown) Catalog Number
Mini-Style, Straight Female
13A — 3-pin 16 AWG 6 ft (2m) CSMS3F3CY1602
1-Green
2-Black
® 3-White

Comet Series Sensors

Description

Catalog Number

Retroreflectors

Retroreflectors and retroreflective tape

See Tab 8, section 8.1

Mounting Brackets

A wide variety of mounting brackets for tubular sensors

See Tab 8, section 8.2

Flush Mount Bracket

)

Flush Mount

Bracket

Contoured design is ideal for flush mounting of Right Angle Comet Series reflex to mounting

6161AS5296

surface using 1/4-in hardware. No alignment adjustment. Sensor mounts on #4 studs.
304 stainless steel

Flush Mount Bracket

V8-T5-62

Flush Mount

Bracket

Same as above except without contour. Ideal for right angle diffuse and thru-beam sensors.

304 stainless steel

6161AS5297

Dimensions,

see Page V8-T5-68.

Note

@ For a full selection of connector cables, see Tab 10, section 10.1.
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Photoelectric Sensors 5 5

Comet Series Sensors

Comet Series Sensors, continued

Description Catalog Number

Adjustable Protective  Adjustable Protective Bracket
Bracket

Heavy-duty bracket protects the sensor from damage. Works with all Comet Series sensors E58KS5200
except two inch Perfect Prox models. Ideal for material handling applications with Right

Angle reflex sensors. Provides locking vertical and horizontal adjustments for independent

adjustment in each axis. Sensor mounts on #4 studs. 10 ga. painted steel

Comet Ball Swivel Comet Ball Swivel Bracket

Bracket - — — :
Allows 360° rotation and 10° vertical tilt. Hole spacing is identical to our 50 and 55 Series 6181AS5200
sensors. Ideal for mounting Right Angle sensors. Made of Noryl.

Accessories

Replacement mounting brackets, nuts and other accessories See Tab 8, sections 8.2
and 8.3

Connector Cables

Avariety of cables, connector blocks and accessories See Tab 10, section 10.1

Dimensions, see Page V8-T5-68.

Technical Data and Specifications

Glass Fiber Optic Adapter

Description Specification

Sensor specifications See Comet Series specifications on Page V8-T5-64
Material of construction Adapter: 360 brass; gasket: silicone

Vibration (sensor/adapter) 30g over 10 Hz to 2 kHz

Shock (sensor/adapter) 50g for 10 ms 1/2 sinewave pulse

Enclosure ratings NEMA 1 ®

Note

® The adapter will resist the entrance of moisture in the area between the lenses and the fiber ends
when properly assembled. However, moisture entry is possible during direct high pressure sprays.
Since the Comet Series sensors are rated NEMA 1, 2, 3, 4, 4X, 6, 12 and 13, this will not result in
damage to the sensors themselves.
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5.5

Photoelectric Sensors

Comet Series Sensors

Comet Series Sensors

Three-Wire and Four-Wire Sensors

AC/DC Models AC/DC Models Two-Wire Sensors
Description (AC Operation) (DC Operation) DC-Only Models AC Models DC Models
Input voltage 20 to 264 Vac, 50/60 Hz 15t0 30 Vdc 10 to 30 Vdc, 90 to 132 Vac, 50/60 Hz 18 to 50 Vdc
(15 to 24 Vdc above (10 to 24 Vdc above
131°F/55°C) 131°F/55°C)
Power dissipation 1.5W maximum 1.5W maximum TW maximum 2W maximum 2W maximum
Output type VMOS (bi-directional) NPN (sink) NPN and PNP (dual outputs) DMOS DMOS
Current switching 300 mA maximum 300 mA maximum PNP: 100 mA maximum; 300 mA 300 mA

NPN: 250 mA maximum
(NPN: 120 mA maximum above
131°F/55°C)

Voltage switching

375V peak maximum

375V peak maximum

30 Vdc maximum

132 Vac maximum

50 Vdc maximum

Off-state leakage 250 pA typical; 250 pA typical; 10 uA maximum 1.7 mA maximum 1.5 mA maximum
500 pA maximum 500 pA maximum
Surge current 2A maximum 2A maximum 1A maximum 1A maximum 1A maximum
On-state voltage drop ~ — 1.8Vat 10 mA; 3.5V at300mA  NPN:400mV at 10 mA, 10 Vac 8 Vdc
1.5V at 250 mA;
PNP: 2.4V at 100 mA
Response time 10 ms 10ms 1 ms; 3.5 ms (thru-beam) 32ms 32ms

Time delay

Models with fixed time delay
available—contact factory

Models with fixed time delay
available—contact factory

Models with fixed time delay
available—contact factory

Models with fixed time delay
available—contact factory

Models with fixed time delay
available—contact factory

Short circuit protection

@

@

@

Auto reset

Auto reset

Temperature range
Thru-beam source

—4°to 158°F (~20° to 70°C)

~4°t0 158°F (~20° to 70°C)

~4° to 158°F (~20° to 70°C)

~13° 0 131°F (~25° to 55°C)

~13° to 131°F (~25° to 55°C)

All others —40° to 158°F (—40° to 70°C) —40° to 158°F (—40° to 70°C) —40° to 158°F (—40° to 70°C) — —
Light/dark operation Switch selectable Switch selectable Switch selectable Switch selectable Switch selectable
Description All Models

Enclosure material

Lens: polycarbonate; cable jacket: PVC; body: structural polyurethane foam (do not expose to concentrated acids, alcohols or ketones)

Cable/connector

Cable versions: 6 ft cable (22 AWG)
Connector versions: Male mini- and micro-connectors (refer to wiring diagrams for number of pins per model) on nominal 8 in pigtails

Vibration and shock

Vibration: 30g over 10 Hz to 2 kHz; shock: 100g for 3 ms 1/2 sine wave pulse

Indicator LED

Lights steady when output is ON; flashes when short circuit protection is in latch condition (except two-wire models)

Sunlight immunity

Perfect Prox: 5000 ft-candles; all others: 10,000 ft-candles

Enclosure ratings

NEMA1,2,3,4,4X, 6,12 and 13 @®; |P6IK

Notes

® Sensor will turn off immediately when short or overload is detected (indicator LED flashes). Turn power OFF and back ON to reset.
IMPORTANT: During installation, correct power connections must be made first to ensure fail-safe short circuit protection of outputs.

@ Sensor will turn off immediately when short or overload is detected (indicator LED flashes). Sensor will reset when short is removed.

® These products conform to NEMA tests as indicated, however, some severe washdown applications can exceed these NEMA test specifications.

@ NEMA 6P models available—contact factory.

V8-T5-64
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Excess Gain

Thru-Beam Sensors

Thru-Beam
RANGE (m)
.03 0.3 30.5
1000 X
AY
AN
2
Ea= EE e
7] \
g \
2
ﬁ 10 g§ X g§
\
,

1 10 100
RANGE (feet)

1. 12100A and 12100R detectors using

11100A or 11100R sources
2. 12102A detectors using 11102A sources

Perfect Prox Sensors

RANGE (mm)
25 25 254
300
/A
/
100 = =
=1 A\
2 — 1\
I Y
o nA
7] pd AT
& VvV :
Q b A
P 10
w Y
y
h
L3
0.1 1 10

RANGE (inches)

1. 13108A/13108R
2. 13104A
3. 13104RS

Photoelectric Sensors

5.5

Comet Series Sensors

Reflex Sensors, Diffuse Reflective Sensors and Focused Diffuse Reflective Sensors

Reflex (3 In Diameter

Retroreflector)
RANGE (m)
0.03 0.3 3.0 30.5
2 100 l i
3
a 2.8
8 —
¢ [l NN
o %
= Lwmy
4 KATNIAY
IIAY
: A\

1 10 100
RANGE (feet)

1. 14100A/14102A
2. 14102R
3. 14101A
4. 14101R

RANGE (mm)

25 25 254
300

100

[

IS

N,
N

o1
X
=

pd |
&

RANGE (inches)

4. 13103A/13103R
5. 13101A Typical
6. 13101A Minimum

Fiber Optic Sensors (Performance using 13.1 ft [4m] of fiber)

Thru-Beam Mode
RANGE (mm)
25 254

il

2540

2.5
1000 N—=
i
AR\
2

NN

3
8

EXCESS GAIN

1

01 1 10 100
RANGE (inches)

1. 15100 with 1 mm diameter fibers
2. 15100 with 0.5 mm diameter fibers

Diffuse Reflective Mode

RANGE (mm)
0.25 25 25

. 254
1000

3
8
-

EXCESS GAIN
7

3

1 \

0.01 0.1

1.0
RANGE (inches)

1. 15100 with 1 mm diameter fibers
2. 15100 with 0.5 mm diameter fibers
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Diffuse Reflective
(90% Reflective White Card)

RANGE (mm)
25 25 254 2540
1000
5} ]
2 100 4= A
g 7 N
3 L6
w N
¥ )
£ N
/’ 3 AV \
7 \
j \
:
0.1 1 10 100
RANGE (inches)
5. 13107
6. 13100
7. 13106
RANGE (mm)
25 25 254
300
100 ~
7 Y
jaliER"
r 7/ |
v
LI=PE"
7
Zany
; L4110
0.1 1 10

RANGE (inches)

7. 13101AS

8. 13104R

9. 13105A Typical
10. 13105A Minimum

Glass Fiber Optic Adapters

When Using Single Fibers
for Thru-Beam Sensing

RANGE (mm)
25 254

25 2540
1000 N i
'y
A
A\
> 1
< 100 N \
< = e
2 \
(%]
8
x 2
w 10 \ = @
'y
\
\
;
0.1 1 10 100
RANGE (inches)

Gain using E51KF823 fibers

1. 13100A Comet
2. 13106A Comet
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Focused Diffuse Reflective

RANGE (mm)
25 25 254 2540
2 100
3 i HH
(V)
» i
7] '
w Y
5] f
w BT 4
8 1
1aad® ‘H i ‘.
1

10 100
RANGE (inches)

8. 13102A Typical
9. 13102A Minimum

When Using Duplex
Fibers for Diffuse
Reflective Sensing

RANGE (mm)
25 25

0.
1000

g
+

EXCESSGAIN
A

3

3

vlv
IS
1T
1T

AV
N\

0.1 1
RANGE (inches)

Gain using E51KF723 fibers, based on 90%
reflective white card

3. 13100A Comet

4. 13106A Comet
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5 5 Photoelectric Sensors

Comet Series Sensors

Wiring Diagrams
Pin numbers are for reference, rely on pin location when wiring.

AC/DC Models (AC Connection) DC Models (Two-Wire)
Cable Version Connector Version-Face View Male Cable Version Connector Version-Face View Male
L2 ° L2 +V NPN ° +V
Switched (Red/White) Output [Load
Z > (Sink) 8
(2=}
8 AC/DC (Red/Black) 2 s BV
é Switched g0 Comet © Blue| Comet
= t 2 Jne
No Connection (Green) (s;ﬁ?é‘;) Load
L . L (-) (-)
® ®
AC Models (AC Connection) DC Models (Four-Wire)
Cable Version Connector Version-Face View Male Cable Version Connector Version-Face View Male
L2 L2 +V 7 ' +V
NPN
~  Output Red
> Blue g (Sink) Green*
o AC C o ——~| DC
s Brown | Comet e S White™ | ¢omet
= & PNP Black
b 2 Qutput
= (Source) (Source)
& 8] (-) (-)
@
AC/DC Models (DC Connection) Notes
. . ) CAUTION: AC/DC connector version sensors use an AC-type connector. Use of DC power
v Cable Version Connector Versmn.-Face View Male v with AC-type connectors may not conform with established standards.
* * For connector versions, the pin numbering and color codes shown are typical of several
manufacturers. However, variations are possible. In case of discrepancies, rely on function
E Blue ® indicated and pin location rather than pin number or color code.
° Black*| AC/DC (Red/Black) *No connection when using thru-beam sources.
o NPN Brown Comet
Q9 Output o
(Sink)
(-) (-)
@
Dimensions

Approximate Dimensions in Inches (mm), unless otherwise noted

Sensor with Adapter Installed

M 18 x 1.0 Thread (mm) Gasket
Micro Connector ‘\
(quick-disconnect

versions only)*
i v Indicator LED—= ]

(122 h\\\\\ Connector Rtd

\AA4

Adapter

—
p—wo=19

Cable 0.32

Lﬁ 1.69 (42.9) ——»—i=— length* ™ (8.1)

2.6 (66.0)**
* Quick-disconnect versions: 8 + 2 (203.2 + 50.8)
Cable Versions: 6 feet (2m) ** Maximum - based on 13100A Sensor
V8-T5-66 Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com
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Photoelectric Sensors

Approximate Dimensions in Inches (mm), unless otherwise noted

Comet Series Sensor Dimensions and Specifications

(quick-disconnect
; versions only)*
AAA A

. Light/Dark Gain —=
o ) 0.125 (3.2) Diameter h :

Mini or Micro Connector Thru Holes (2 places) Use Adjustment  Adjustmen 011

#4 Hardware Only :
AOANMAVAVAAMAAAANAAMARAN (2.8)

LED —=

R3S o O & ——

LA A AL AT AT Illllllll *

i |
t

p—

Micro
Connecto

Comet Series Sensors

vvvvvvvvvvvvvvv

Cable __ 032

e

~——1.69 (42.9) ——{~a— length* (8.1) — "B" —s{a— 1.00 (25.4) —»=
*Quick-disconnect versions: 8 +2(203.2 + 50.8) A =
Cable versions: 6 feet (2m)
Dimensions Adjustments Body
Catalog Number A B c D Light/ Dark Gain Type
11100A 2.20(56) 0.65(17) 0.25(6) N/A No No 2
11100R 2.55(65) 0.65(17) 0.60(15) 0.20(5) No No 4
11102A 2.75(70) 0.65(17) 1.10(28) N/A No No 1
12100A 2.20(56) 0.65(17) 0.25(6) N/A Yes Yes 2
12100R 2.55(65) 0.65(17) 0.60(15) 0.20(5) Yes Yes 4
12102A 2.60 (66) 0.60(15) 0.29(7) N/A Yes Yes 1
13100A, 13106A 2.20(56) 0.65(17) 0.25(6) N/A Yes Yes 2
13100R, 13106R 2.55(65) 0.65(17) 0.60(15) 0.20(5) Yes Yes 4
13101A, 13104A 2.60 (66) 0.60(15) 0.25(6) N/A Yes No 1
13102A, 13103A, 13105A, 13108A 2.60 (66) 0.60(15) 0.25(6) N/A Yes Yes 1
13104R 3.02(77) 0.60(15) 1.10(28) 0.20(5) Yes No 6
14100A, 14102A 2.60(66) 0.60(15) 0.29(7) N/A Yes Yes 1
14101R, 14102R 3.00(76) 0.60(15) 0.70(18) 0.20(5) Yes Yes 5
14101A 2.64(67) 0.60(15) 0.29(7) N/A Yes Yes 1
15100A, 15101A 2.87(73) 0.60(15) 0.60(15) N/A Yes Yes 3

0.47

DOOGEO-:

1

M18x1.0
Thread (mm) -
sensor fits
Body  t0a 0.75 (19.1)

YPe i, hole

5.5

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com
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5 5 Photoelectric Sensors

Comet Series Sensors

Approximate Dimensions in Inches (mm), unless otherwise noted

Accessories
Flush Mount Bracket—6161AS5296 Adjustable Protective Bracket
1.00
R 0.25 (6) s [+ 0375 (9.5) Y 1.20
4 Places \ ‘ ﬂ r : : 13; '7%7 (30.5)
4 N (35.1) )
$0.281 (7.1) — @7 fffff
4 Places >® v T T (gg_g) Vo sl
J= o | e — 1
| 0.68 ?1%:)3 v | | } i i ((25'24;) Py (éég) T
I g (O—0)—+ v HO——0[* g,
)
0.60 0.30 440-12Stud @ o v _ ANy
s (76) 2 Places {a {a l
us.uo (76.2)
4,00 (101.6)—>
L1.754J
(44)
Flush Mount Bracket—6161AS5297 Comet Ball Swivel Bracket
1.00 @ 0.20 (5.1)
R 0.25 (6) »1 (25.5) F 1 » 2 Places
4 Places \ ‘ ﬁ r0.375 (9.5) ((1)_87g) ®
$0.281 (7.1) — '
4 Places . (? T T : 1.18 :
| 148 2.08 037 | 30.0
0'57** : 5 (375) (53) (9.4) @00 — (0528?;
ey . l @17) '
r
0-30J‘ 440-12 Stud

(7.6) || ||: 2 Places
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Prism Series Sensors

Prism Series Sensors

Product Description

The Prism Series from
Eaton's Electrical Sector is

a cost-effective line of
miniature photoelectric
sensors with twice the
optical gain of other sensors
in this product class. Forward
and Right Angle viewing
models feature identical gain
and optical characteristics for
the best fit on your machine.
A gain control allows quick
adjustment for peak optical
performance in a variety of
applications.

Four sensing modes are
available, including polarized
reflex to eliminate reliability
problems when sensing shiny
objects. Visible red sensing
beams throughout the Prism
Series allow you to see
exactly where the sensors
are aimed for easier setup.
Models are available
preconfigured in either light
or dark operate modes.

For the most current information
on this product, visit our Web site:
www.eaton.com

The unique threaded body
with flat sides allows quick
mounting in a 3/4 in hole or
against any flat surface.
Internal components are
rigidly sealed in a solid
encapsulated package for
excellent performance in
high-vibration and high-shock
applications.

See Page V8-T5-73 for
details on the Prism Series’
flexible isolated output.

Volume 8—Sensing Solutions CA08100010E—January 2014 www.eaton.com

Photoelectric Sensors

5.6

Prism Series Sensors

Contents
Description

Prism Series Sensors

Product Overview . ........

Product Selection

Thru-Beam Sensors . . . ..
Reflex and Diffuse Reflective Sensors . . ..

Glass Fiber Optic Adapter

Compatible Connector Cables . .. ........

Accessories

Technical Data and Specifications
Excess Gain...........
Wiring Diagrams . .. .......

Dimensions

Features

Small size for use in a wide
variety of applications and
locations

High sensing power for
longer ranges and
resistance to dust and dirt

e Adjustable gain control to

ensure peak optical
performance

High noise immunity which
greatly reduces problems
associated with electrical
noise

AC/DC models which allow
you to order and stock one
model for both voltages
DC only models which
offer lower cost options in
all sensing modes

Isolated outputs for wiring
flexibility

Short circuit protection
Quick 3 ms response time
on all models

Highly visible output status
LED

Built-in cable models allow
for lowest cost wiring
Micro-connector models
provide for quick
installation or replacement
Custom cable length
options

Page

.............. V8-T5-70
V8-T5-70
V8-T5-71
V8-T5-71
V8-T5-72
V8-T5-72
V8-T5-73
V8-T5-74
V8-T5-75
V8-T5-76

Standards and Certifications
e UL Recognized

e cUL Recognized

e CE

@ @ C¢

A DANGER

THIS SENSOR IS NOT A
SAFETY DEVICE AND IS NOT
INTENDED TO BE USED AS A
SAFETY DEVICE. This sensor
is designed only to detect
and read certain data in an
electronic manner and
perform no use apart from
that, specifically no safety-
related use. This sensor
product does not include
self-checking redundant
circuitry, and the failure of
this sensor product could
cause either an energized

or de-energized output
condition, which could result
in death, serious bodily
injury, or property damage.

For Customer Service in the U.S. call 1-877-ETN CARE (386-2273),

in Canada call 1-800-268-3578.

For Application Assistance in the U.S. and Canada

WWw.COmoSso.com

call 1-800-426-9184.
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Photoelectric Sensors

Prism Series Sensors

Product Overview

Product Comparison

Eaton’s cost-effective Prism
Series, OEM Prism and
premium Comet Series all
share the same 18 mm flat-
sided housing. This results in
the largest interchangeable
sensor family available,
allowing you to select from
well over 250 different models
to solve the widest variety of
sensing applications.

Comparison

Comet Series

Price

Low Higher
Performance and Features ©

Prism Series

Easy and Flexible Wiring

Prism’s isolated output
simplifies wiring because it
acts like a mechanical relay
contact but with solid-state
speed and reliability. Use the
most convenient available
voltage for the sensor while
switching to a different
voltage with the isolated
contact. NPN or PNP is easily
determined by the way you
wire the output.

Wiring the Prism Series

for Logic

With Prism, you can perform
simple “and/or” logic without
the need for the added cost
of an external controller.

Low leakage (10 pA) and
resistance ratings (25 ohms)
allow Prism sensor outputs to
be wired in series or parallel.
Two common logic examples
are shown at right:

“OR"” Function

Power A Common
B
o o—]—Jload
Cc
Lo o
A | B ] C |OUTPUT
off | off | off off
ON | off | off ON
off | ON | off ON
off | off [ON ON
“AND"” Function
Power Common

A B
L o o0 Load

Compared to the similar- A B LOUTPUT
H H off | off off
Iool_<|ng_ Comgt,_the Prlgm onl ol ot
Series is optimized for just off|[oN|  off
value, with a basic feature set ON|ON| ON
best suited for OEMs:
e DC and AC/DC versions
¢ |solated AC/DC solid-state
outputs
Product Selection
Thru-Beam Sensors
Three-Wire and Four-Wire Sensors
Operating Sensing Optimum Thru-Beam Light Operate Dark Operate
Voltage Range Range Field of View Component Connection Type Catalog Number  Catalog Number
Thru-Beam Forward Thru-Beam Forward Viewing
Viewing © -
20-132 Vac 20 ft (6m) 0.1t0 10 ft 20in (0.5m) Source 6 ft cable 11155AA14 11155AA14
Source 50/60 Hz or (0.03 to 3m) diameter at —
15-30 Vde 10t (3m) 4-pin micro AC connector 11155AA04 G 11155AA04 G
Detector 6 ft cable 12155AL10 12155AD10
4-pin micro AC connector 12155AL04 (o) 12155AD04 ¢
Detector  10-30 vdc 20 ft (6m) 0.1t0 10 ft 20in (0.5m) Source 6 ft cable 11155AA17 11155AA17
(0.03 to 3m) %a?:gfnr)at 4-pinmicro DC connector  11155AA07@  11155AA07 @
Detector 6 ft cable 12155AL10 12155AD10
4-pin micro DC connector 12155AL07 G2 12155AD07 &)
Thru-Beam RightAngle Thru-Beam Right Angle Viewing
Viewing ©® -
20-132 Vac 20 ft (6m) 0.1to 10 ft 20in (0.5m) Source 6 ft cable 11155RA14 11155RA14
Source i?ﬁ%@% Ve (0.03 to 3m) %a;rtw'e;renr'at 4-pin micro AC connector 11155RA04 (9 11155RA04 (9
- M = Detector 6 ft cable 12155RL10 12155RD10
£ 4-pin micro AC connector 12155RL04 &) 12155RD04 9
10-30 Vdc 20 ft (6m) 0.1t0 10 ft 20in (0.5m) Source 6 ft cable 11155RA17 11155RA17
Detector (0.03 10 3m) %afmtf;;r]at 4-pinmicro DC connector ~ 11155RA07 G 11155RA07 @&
Detector 6 ft cable 12155RL10 12155RD10
4-pin micro DC connector 12155RL07 G 12155RD07 G2

Wiring Diagrams, see Page V8-T5-75.

Notes

() See listing of compatible connector cables on Page V8-T5-72.

@ Synchronous design requires source and detector to be wired to one another.

V8-T5-70
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Photoelectric Sensors

Prism Series Sensors

Reflex and Diffuse Reflective Sensors

Three-Wire and Four-Wire Sensors

5.6

Operating Sensing Optimum Light Operate Dark Operate
Voltage Type Range Range Field of View Connection Type Catalog Number  Catalog Number
Reflex—Forward Reflex—Forward Viewing
Viewing © -
20-132 Vac Standard 15ft(4.5m) @  0.1t012ft 3in (76 mm) 6 ft cable 14150AL14 14150AD14
Sensor 50/60 Hz or reflex (0.03 t0 3.6m) diameter at .
PN 15-30 Vde 12 ft (3.6m) 4-pin micro AC connector 14150AL04 (o) 14150AD04 G2
| \—l Polarized 10t (3m) ® 0.1t08ft 6 ft cable 14151AL14 14151AD14
!
o reflex (003t0 2 4m) 4-pinmicro AC connector  14151AL04 @ 14151AD04 ®
Retroreflector @ -
10-30 Vdc Standard 15ft(4.5m) @  0.1t012ft 3in (76 mm) 6 ft cable 14150AL17 14150AD17
reflex 0.03t03.6m) ?'Za;?fgtegrﬁ; 4-pinmicro DC connector  14150AL07 @ 14150AD07 &
Polarized 10t (3m) ® 0.1to8ft 6 ft cable 14151AL17 14151AD17
reflex 0.03t0 2.4m) 4-pin micro DC connector  14151AL07 @& 14151AD07 &
Reflex—Right Angle Reflex—Right Angle Viewing
Viewing ©® -
20-132 Vac Standard 15ft(4.5m)®  0.1t012ft 3in (76 mm) 6 ft cable 14150RL14 14150RD14
Retroreflector @ 50/60 Hz or reflex (0.03 to 3.6m) diameter at —
PR 15-30 Ve 12 ft(3.6m) 4-pin micro AC connector 14150RL04 D 14150RD04 (2
oo Polarized 10t (3m) @ 0.1to8ft 6 ft cable 14151RL14 14151RD14
— reflex (0.03to 24m) 4-pin micro AC connector 14151RL04 (D 14151RD04 (9
S 10-30 Vdc Standard 15ft(4.5m) @  0.1t012ft 3in (76 mm) 6 ft cable 14150RL17 14150RD17
ensor i
reflex 0.03t03.6m) ?'Zafmtgegrﬁ; 4-pin micro DC connector  14150RL07 & 14150RD07 @
Polarized 10t (3m) ® 0.1t08ft 6 ft cable 14151RL17 14151RD17
reflex (003t024m) 4-pinmicro DC connector  14151RL07 & 14151RD07 &
Diffuse Reflective Diffuse Reflective Forward Viewing
Forward Viewing - - -
20-132 Vac — 8in(200mm)® 0.15to5in 06in(15mm) 6 ftcable 13150AL14 13150AD14
y ?gf 63%%? (410127 mm) g'fm;';tm) 4-pinmicro AC connector  13150AL04 @& 13150AD04 &
10-30 Vdc — 8in(200mm)® 0.15t0 5in 0.6in(15mm)  6ftcable 13150AL17 13150AD17
(410127 mm) g'f’nmﬁ;r;tm) 4pinmicro DC connector  13150AL07 G 13150AD07 &
Diffuse Reflective Diffuse Reflective Right Angle Viewing
Right Angle Viewing - - -
20-132 Vac — 8in(200mm) @ 0.15t05in 0.6in(15mm) 6 ftcable 13150RL14 13150RD14
50/60 Hz or (410 127 mm) diameter at .
