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Operator Interface

Enabling Switches

Overview

Overview

An enabling device is a manually operated control device used in
conjunction with a start control. The safety function of the enabling
switch has two parts: 1) when continuously actuated, the enabling
device allows machine operation, and 2) when not actuated, the
enabling device initiates a stop command to prevent machine
operation.

Historically, many enabling devices used a two-position switch. In
the event of an unexpected incident, the two-position switch is
designed to open when the muscles relax. The three-position switch
provides enhanced performance as it is designed to open when the
muscles either relax or contract. The trend in machine safeguarding
is towards the use of three-position switches. Various types of
devices use the three-position switch as enabling devices. These
are typically push buttons, grip switches and foot switches.

The Allen-Bradley Guardmaster 440J is a hand-operated grip style
enabling device. Underneath the rubber boot, called the trigger
switch, the 440J enabling device has two three-position switches.
The contacts are closed when the actuator is in the mid-position
(partly depressed). The contacts are open when the actuator is in
the rest (released) position and in the fully pressed position. When
transitioning from fully pressed to released, the contacts remain
open. The 440J meets the requirements of IEC 60947-5-8:2006,
which was written to describe the performance and design
requirements of three-position enabling devices.
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Enabling devices are typically used when access to the hazardous
portion of the machine is needed while the machine is running.
Visual observations, minor adjustments, troubleshooting, calibration,
tool changes, and lubrication are examples of tasks that may utilize
an enabling device. Before accessing the machine, the operator
must usually place the machine in a reduced performance role. A
risk assessment must be performed to determine the level of
reduced performance. The concept is that in the event of an
unexpected event, the operator will either release or squeeze the
actuator of the enabling device and disable the machine, prior to
getting injured.

The 440J enabling switches come in three models: 1) standard
switch with no additional buttons, 2) switch with an additional single
normally open contact, and 3) switch with an additional dual
channel e-stop button.

The model with the normally open contact is typically used as a jog
or reset function. The safety system design must only allow the use
of the jog or reset function when the trigger switch is in the mid-
position.

The e-stop button has two normally closed contacts with direct
opening action. The e-stop button latches when the contacts open
per IEC 60947-5-5 and ISO 13850. When this model is selected with
the quick disconnect option, the user must store the enabling switch
in an out-of-sight location if it is disconnected.

Mounting Considerations

All three 440J enabling switches come with a base plate. All three
models are offered with either a cable strain-relief or an M12 micro
quick-disconnect connector.

Base plate
pre-mounted
at the factary

Cable Strain Relief M12 Micro Quick Disconnect

In some applications, the operation of the switch contacts is all that
is needed. In this case, the holding bracket 440J-A00N is used.

440J-A00N

Additional accessory brackets can be added to achieve various
arrangements. Cat. No. 440J-A01N right angle bracket is designed
to accommodate Cat. No. 440K-A11238 (standard actuator) which
is used with the standard Trojan 6 or Trojan T15 and Cat. No. 440G-
A27011 (GD2 actuator) which is used with the GD2 interlocks.
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440J-A01N
Bracket
Shown with
GD2 Actuator
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With two additional screws, the right angle bracket can be mounted
to the 440J enabling switch for horizontal mounting. An actuator can
also be mounted for vertical use without the 440J-A01N bracket.

Shown with Shown with
440G-A27011 440K-A11095
GD2 Actuator Standard Actuator

Horizontal Mounting Vertical Mounting

The mounting plate (Cat. No. 440J-A02N) has multiple pre-drilled
and tapped holes to facilitate mounting of a single 440K-MT (MT-
GD2) or 440K-T (Trojan) interlock. Four additional through-holes at
the corners allow mounting of the plate to a flat surface.

)

MT-GD2
Interlock
440J-A02N Tieidi
Plate !
Interlock

The MT-GD2 with the manual latch release should be used for
horizontal actuator mounting. The Trojan should only be used with
vertical mounting. To use the 440K-T (Trojan 6 or T15), the head
must be rotated 180°. The Trojan GD2 models cannot be used with
the 440J-A02N as its head cannot be rotated.

The recommended method for single-switch mounting is to use the
440K-MT (MT-GD2) with the latch release. The latch holds the
contacts closed when the enabling switch is bumped or rattled. An
alternative is to use the 440K-T (Trojan 6 or T15) with a vertical
mounting. The holding force of these interlocks is enough to keep
the contacts closed under minor bumps and rattles.

Allen-Bradley
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Horizontal Mount Vertical Mount
with MT-GD2 with Trojan

In some applications, additional contacts are needed when the
enabling switch is used. Two additional accessories are used to
allow the enabling switch to interact with two interlocks.

Cat. No. 440J-A03N accessory mounts to the enabling switch base
plate. This accessory has two sets of holes to accommodate either
two standard or two GD2 actuators. This arrangement is used in
conjunction with Cat. No. 440K-A04N accessory.

440J-A03N

Enabling Switch mounted on
440J-A03N, shown with
two standard actuators
The U-shaped 440J-A04N can accommodate two interlocks: either
440K-MT or 440K-T. Using the 440J-A03N plate with dual actuators,
a total of eight contacts, four in each switch, can be made available
for the safety and control system.
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Application Considerations

440J-A04N

Dual Interlock Switches
Provide Eight Contacts

Safety system designers will quickly realize that the enabling device
by itself is easy to understand; it is simply a set of contacts. The
application of the enabling device into a machine safeguarding
system is the challenge.

Consideration must be given to the following:
1. Setting the machine in reduced performance mode.

In some cases, the speed or other characteristic of the machine
must be reduced to allow the operator to avoid the hazard by
releasing or squeezing the trigger switch. The control system must
be designed so that the machine is not changed back to normal
performance during the enabling task. A key-operated mode
selector switch is one method of setting the machine in a reduced
performance mode. The operator selects reduced mode and then
removes the key from the switch, taking the key with him or her.
Holding the trigger switch then allows the hazard to operate in a
reduced mode.

2. Knowing the machine is in reduced performance mode

Sensors can be used to determine that reduced performance of the
machine is maintained. Position sensors, encoders or other devices,
monitored by an appropriated logic device, provide feedback to the
control system. If the performance (e.g., operating speed) were to
increase beyond a predetermined limit, the control system would
execute a stop command. Releasing the enabling device could also
be used to execute a stop command.

3. Type of access

The safety system architecture will differ depending on whether
partial body or full body access is required.

When partial body access is required, the enabling device must
continuously bypass the primary safeguard (e.g. gate interlock, light
curtain, safety mat, or safety scanner). Enabling devices must only
bypass one primary safeguard—bypassing multiple safeguards with
one enabling device must be avoided as access to the hazard may
not be detected by the other bypassed safeguards.
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If full body access is required, consideration must be given to
whether the primary safeguard can or must be active during the
operation of the enabling device. With the primary safeguard active,
additional entries into the hazard area will be detected. If the
primary safeguard must remain inactive, administrative procedures
must ensure that additional personnel do not enter the hazard area.

4. Multiple Personnel Access
When more than one person must access the hazard, all persons

must utilize their own enabling device. All enabling devices must be
active to energize the hazard.
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The table below summarizes when additional interlocking devices For full body access, there are two cases, which depend on the
must be used in conjunction with the enabling device. For partial logic device used by the safety system.
body access, three cases exist, depending on the type of device 1. When a safety PLC is used, a single interlock with four contacts
being bypassed and the logic unit used by the safety system. is needed. These four contacts are used to interlock the safety
1. The enabling switch can be connected directly across the system reset function and the machine start function.
safeguarding device that has dry contacts. 2. When a monitoring safety relay is used, two interlocks with four
2. Devices with OSSD outputs, like the GuardShield Light curtain contacts each are needed. Four contacts are used to bypass the
will need a single interlock with four contacts to avoid nuisance primary safeguarding device. Two contacts are used to reset the
faults when a monitoring safety relay is used as the safety system safety system. Two contacts are used to interlock the machine
logic device. start control to prevent starting of the machine from the control
3. When a safety PLC is used as the logic device, the enabling panel.
device can be connected to separate inputs and internal
programming logic can be used to bypass the light curtain when
the enabling switch is needed.
Access Type Safeguard Type Logic Device Interlocks Required
Dry Contact Interlocks
(e.g., Elf, Cadet, Trojan, MT-GD2, -
Sipha, Ferrogard, 440G-MT, TLS-GD2, Monitoring Safety Relay or Safety PLC None
Partial Body Atlas)
Devices with OSSD Outputs Safety PLC
(e.g., GuardShield Light Curtain, . - -
SensaGuard, SafeZone Multizone) Monitoring Safety Relay Single Interlock with Four Contacts
Safety PLC Single Interlock with Four Contacts
Full Bod All Ty i
ull boay ypes Monitoring Safety Relay Dual Interlogks, each with Four
ontacts
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Description
The three position enabling switch can be used as part of the

Specifications

Safety Ratings

Standards

IEC/EN60947-5-8, IEC/EN 60947-5-1, IEC/EN
60204-1, NFPA 79, ANSI B11.19, ANSIR15.06,
1ISO 10218, ISO 11161

Safety Classification

Cat. 1 Device per EN954-1; Dual channel
suitable for Cat. 3 or 4 systems

Certifications

CE Marked for all applicable directives, cULus
Listed, BG

Outputs

Safety Contacts # 2 N.C. direct opening action
Auxiliary Contacts 1N.C.

Jog Contact 1 N.O.

E-Stop 2 N.C. Direct-Opening Action
Thermal Currently, 3A

Rated Insulation Voltage

(Ui) 250V (jog button 125V)

Switching Current @

5 mA @ 3V AC/DC

conditions required to allow safe working inside a machine guard, Voltage, Min.
e.g., set-up, maintenance, or troubleshooting. It is lightweight and Utilization Category 30V DC 125V AC 250V AC
ergonomically designed for easy use. The standard model includes 3- DC-12 or AC-
two independent three-position switches which are actuated by Position |12 Resistive 2A 3A 05A
squeezing the trigger. Additional models are available with an Switch
optional jog button or dual channel e-stop button. Terminals | DC-13 or AC-
P ; - ; o 1-2and |15 Inductive 14 1o A 004
The trigger switch has three positions. The mid-position is the 3-4
“enabled” position.
P Monitor |DC-12 or AC- 1, 5 2A 1A
Position 1—there is no pressure on the trigger switch, and the Switch |12 Resistive
Terminals & -
safety contacts are open. Ly DC-13 or AC 1A 1A 05A
san . ; ; ’ - 15 Inductive
Position 2—the trigger switch is squeezed to the mid-position, and
the safety contacts are closed. This mid-position is the “enabled” ESlep |\ DE1e ar G-
. Switch 12 Resistive
position. :
Terminals DG-13 or AC
Position 3—the trigger switch is fully pressed and the safety 5-6 and 15 I_ or Ab- 0.5A
7-8 nductive
contacts are open.

When the trigger switch is released from position three back to
position one, the safety contacts remain open, as it passes through

position two.

Features

» Dual three position enabling switches
e Lightweight and ergonomic
» Optional jog and e-stop functions

4-24

Operating Characteristics

Operating Force, Min.

Position 2: 15 N (3.37 Ibf) approx.
Position 3: 50 N (11.2 Ibf) max.

Direct Opening Force

90 N (20 Ibf)

Actuation Frequency,
Max.

1200 operations per hour

Environmental

Enclosure Type Rating

IP66 Standard Switch (NEMA 6)
IP65 Jog Button and E-Stop Switches

Relative Humidity

45...85%

Operating Temperature

-10...+60° (14...140°)

[C(F)

Vibration 5...55 Hz, 0.5 mm

Shock 109

Physical Characteristics

Wire Size 0.14...1.5 mm2 (24...14 AWG)
Cable Size 7...13 mm (0.27... 0.51 in.)

Terminal Screw Torque

0.5...0.6 Nem (4.4...5.3 ibfein)

Conduit Type

M20

Material

Polyamide (Nylon) PAG66

Boot Material

NBR/PVC Nitrile Blended with PVC

Weight [g (Ib)]

250 (0.55) with E-stop
210 (0.46) standard and jog

Color

Black/grey

# The safety contacts are described as normally closed (N.C.) i.e., with the
guard closed, actuator in place (where relevant) and the machine able to be

started.
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Product Selection
Cat. No.
M20 Conduit with
Description Cable Strain Relief
Standard Switch (No additional 440J-N21TNPM
buttons)
Switch with Jog Button 440J-N21TNPM-NP
Switch with Emergency Stop Button 440J-N2NTNPM-NE
Note: Base plate included with all switches.
Recommended Logic Interfaces
Description | Safety Outputs | Auxiliary Outputs Terminals | Reset Type Power Supply Cat. Page No. Cat. No.
Single-Function Safety Relays for 2 N.C. Contact Switch
MSR127RP 3 N.O. 1 N.C. Removable (Screw) | Monitored Manual 24V AC/DC 5-26 440R-N23135
MSR127TP 3 N.O. 1 N.C. Removable (Screw) Auto./Manual 24V AC/DC 5-26 440R-N23132
Modular Safety Relays
MSR210P Base 1 N.C. and 2 PNP Auto./Manual or 24V DC from the
2 N.C. only 2O, Solid State Remavable Monitored Manual base unit 82 Salasaze e
IS a0 P — — Removable — 24V DC 5-86 440R-H23178
Module
MSR310P Base MSR300 Series | 5 p\p goli State |~ Removable ALs st 24V DC 5-102 440R-W23219
Output Modules Monitored Manual
bl = 2 PNP Solid State | Removable = S e 5-106 440R-W23218
Module base unit

Note: For additional Safety Relays connectivity, see page 5-4.
For additional Safety /0 and Safety PLC connectivity, see page 5-116.
For application and wiring diagrams, see page 10-1.

Connection Systems

Cat. No.

4-Pin Micro (M12)

5-Pin Micro (M12)

8-Pin Micro (M12)

Description Quick Disconnect Quick Disconnectf Quick Disconnect
Cordset 889D-F4AC- 889D-F5AC-+ 889D-F8AB-#
Patchcord 889D-F4ACDM-§ 889D-F5ACDM-§ 889D-F8ABDM-§

# Replace symbol with 2 (2 m), 5 (5 m), or 10 (10 m) for standard cable lengths.
§ Replace symbol with 1 (1 m), 2 (2 m), 5 (5 m), or 10 (10 m) for standard cable lengths.
1 To connect to ArmorBlock Guard I/0.

Allen-Bradley
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Accessories

Description Cat. No.

.

"

Mounting bracket suitable for single enabling switch* 440J-A00N

18 Mounting bracket suitable for one actuator mounted onto switchx 440J-A01N
' 14 Includes four flat head screws and one resistorx bit.
. Mounting bracket suitable for single enabling switch and single safety switchx 440J-A02N
- Mounting bracket suitable for two actuators mounted onto switchx 440J-A03N
$4% Includes six flat head screws and one resistorx bit.

Mounting bracket suitable for single enabling switch and two safety switches* 440J-A04N

F ; NBR/PVC (silicone free) rubber boot kit 440J-A10N

* The bracket has predrilled holes suitable for mounting either the MT-GD2, Trojan 5, or Trojan 6. Please note that the enabling switch, safety switch, and actuator
are not supplied with the mounting bracket and are available separately.
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Approximate Dimensions
Dimensions are shown in mm (in.). Dimensions are not intended to be used for installation purposes.
Standard Switch Emergency Stop Button
58 (2.28) 69 (2.72
| 47 (1.85
46 (1.81 24
|<(T)>| (0.95)1 faj
& 0
-
M20 x I.5 e 00
max.
174 é
(683 Jog Button EW%
] 58 (2.28) 'ML_.
0 E 0 46 (lal max.
[ 8 o
= Il

WYV

68 (2.67)

u
o
0

<

A range of brackets are available to allow the enabling switch to be mounted alone, or with one or two safety switches. A small bracket has
already been fitted to the enabling switch onto which the actuator bracket is mounted. An Application Note on the use of the enabling switch
in conjunction with a safety switch is available.

20

53(021)
Dia. (2 holes)
PVC Coating 8.6(0.34)
(Color: Black)
I
],
1
I-—ss (2.09) ——I 8.4(033)
440J-A00N

Enabling Switch Mounting Bracket
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Single Actuator Bracket
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127 (4.99)

114,3 (4.49)
4-Emergency
Stop Devices

\ 24

635 (024

6.35 (0.24)—

1143 (4.49)
T27(4.99)

440J-A02N
Single Safety Switch Plate
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440J-A03N 440J-A04N
Double Actuator Plate Double Safety Switch Bracket
Typical Wiring Diagram
Standard With Jog Button With E-Stop Button
Contact Operation Position  [Position  Position Position ~ Position  Position
Pos1ition Pos2ition Posaition Ter’(lngﬁal 1: 2 3 Tr?\l"ﬁ'_ 1 2 3
T [ i 0. i | :
o | : : Squeeze | 1-2 [ safetj A | & Squeeze | 1o Safety A &)
Squeeze | 1-2 | Safety A | @ 5-6 Aux = Safet{( 5 @
56 Aux | 1© 34 [ safetyB | & : ' !
34 | safetyB | B ; : : Release | 1-2 :
OContact Open M Contact Closed f : ; Release 12 H - 3-4 '
Release | 1-2 : . 56 : | — -
g ; elease ress
- zi ; | = = EStopA[ 56 )
i : Release Press
: E-Stop B 78
‘ Jog | 7-8 o @

0) S
c,_’,‘.) 'P Cable Termination ® 6)
o m @ 5
T 3 0l —
oo
2 g
S. 0 3-Safety B —— 2-Safety A 3-Safety B — 2-Safety A
=] 5-Safety B ~ == 2-Safety A . P 5 = y o
g 2 Qi Disconnect | & A ((f'/_\ﬁrsmew \‘/;){\ 8-Jog m' t\\>/-1-8afetyA 8-E-Stop Bm.‘t\\)/- 1-Safety A
Termination 3-Safety B&\\./J\ — _L(" o 'f— 1-Safety A 4-Safety B —>\0 4-Safety B —g#=-o
FSafelyB | 5 m \\\?’// \\ e —— 7.Jog e 7-E-Stop A
! . LY e _/.\_. <, P
e S v/ 6-Aux FESpA \»"‘L 6-E-stop B
889D-F4AC-* 889D-F5AC-* 889D-F8AB-* 889D-F8AB-*
1 Brown 1 Brown 1 White 1 White
. Safety A . Safety A Safety A Safety A
2 White 2 White 2 Brown 2 Brown
3 Green 3 Green
. — 3 Blue NA Safety B Safety B
Mating Cordsets 4 Yellow 4 Yellow
3 Blue 4 Black 5 Grey 5 Grey
Safety B Safety B . Aux . E-Stop A
4 Black 5 Grey 6 Pink 6 Pink
7 Blue 7 Blue
Jog E-Stop B
8 Red 8 Red

Visit our website: www.ab.com/catalogs @ Allen-Br: adley
4-28 Publication $117-CAQ01A-EN-P Guordémo .



