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SL1 Series Limit Switches
User’s Manual

Before operating this product described in this user’s manual, please
take note of the following points regarding safety.

Please read the “Terms and Conditions” from the following URL before
ordering or use:
http://www.azbil.com/products/bi/order.html

C NOTICE D)

Be sure that the user receives this manual before the product is used.

Copying or duplicating this user’s manual in part or in whole is forbid-
den. The information and specifications in this manual are subject to
change without notice.

Considerable effort has been made to ensure that this manual is free
from inaccuracies and omissions. If you should find an error or omission,
please contact the azbil Group.

In no event is Azbil Corporation liable to anyone for any indirect, special
or consequential damages as a result of using this product.

©2014-2015 Azbil Corporation All Rights Reserved.

C SAFETY PRECAUTIONS D)

Safety precautions are for ensuring safe and correct use of this prod-
uct, and for preventing injury to the operator and other people or
damage to property. You must observe these safety precautions. Also,
be sure to read and understand the contents of this user’s manual.

 AWARNING

Warnings are indicated when mishandling this product
might result in death or serious injury to the user.

/A\CAUTION

Cautions are indicated when mishandling this product
might result in minor injury to the user, or only physical
\_ damage to this product. )

/A WARNING

This switch is designed for general industrial use, not for use as a
safety device.

~

Before mounting, removing, or wiring, be sure to turn off the
power to this device and all connected devices. Failure to do so
may result in electric shock.

Do not disassemble or modify the switch. Doing so may cause a
short circuit, electrical shock, or mechanical damage.

If the terminal cover set or outer housing of the limit switch gets
a dent, crack, etc., that affects the protective structure, replace
the limit switch immediately. Failure to do so may result in a short
circuit or mechanical damage due to loss of the seal or impaired
operating characteristics.

Assemble the terminal cover set properly according to the instruc-
tions in this document. Incomplete assembly may result in a short
circuit or mechanical damage due to loss of the seal or impaired
operating characteristics.

During installation, do not leave the terminal cover set disas-
sembled. Doing so may result in an electric shock or short circuit
due to loss of the seal.

Be sure to attach the terminal cover set to the housing before use.
Failure to do so may result in an electric shock or short circuit due
to loss of the seal.

/\ CAUTION

Take sufficient safety measures, such as the provision of an inter-
lock circuit in the control circuit, to prevent mechanical damage or
injury in the unlikely event that the limit switch malfunctions.

Do not apply excessive force to the actuator beyond the operating
limit position. Doing so may impair the operating characteristics
of the switch, causing damage to the equipment operated by the
switch.

C WIRING D)

/N\WARNING

Wire the limit switch using crimp terminals with an insulating
sleeve to prevent contact with the cover or housing. If the termi-
nals touch the cover, the cover may no longer close, or a ground
fault may occur.

/\ CAUTION

Do not use wire with silicone rubber insulation, or adhesive or
lubricant which contains silicone. Silicone can cause poor electrical
contact.

Before wiring, do not leave the limit switch in a place with high
temperature, high humidity, corrosive gases, etc. The contacts may
corrode, resulting in faulty electrical contact, or the housing may
corrode, resulting in faulty operation or damage.

0 In order to ensure the reliability of the switch, check its operation
under actual operating conditions.

0 The load current and voltage must be used within the specified
ratings. Otherwise problems such as deterioration of insulation or
poor conductance can occur.

When assembling the terminal cover set, make sure that no con-
ductive foreign matter gets inside. If it does, a short circuit may
occur.

H Preparation of lead wires
Cut and strip wires as shown below, and attach M3 ring crimp terminals
with insulating sleeves. If bare crimp terminals are used, a short circuit
may occur. If insulated crimp terminals are not available, in order to pre-
vent a short circuit, insulate the crimped section with a wire marker, etc.,
or orient the terminals in opposite directions.

@ Wire connection orientation and recommended stripped length
o For 3-core cables (Unit: mm)

Right Example of standard connection with
crimp terminals and insulating sleeves

Grommet contact area
(Take care not to dam-
age the surface.)

5
M3 terminal
screws // ;
Right Example of a bare crimp terminal insulated 102
with a wire marker or the like
24
37 10

Wire marker, etc. Dimensions of stripped cable end

Wrong Example of wrong use of bare crimp terminals

Short circuit

o For 2-core cables
Right Example of bare crimp terminals oriented
in opposite directions

(Unit: mm)
Grommet contact area
(Take care not to dam-
age the surface.)

5

10+2
55 10

Dimensions of stripped cable end
B Wiring
* Before wiring the cable to the terminals, pass the cable through the cap
nut, washer, grommet, and terminal cover in that order.

» The mounting brackets have a snap-in mechanism. Make sure that the
mounting brackets on the terminal cover are hooked into the catches on
the housing. Then tighten the cap nut by hand until it cannot be turned
any further. Insufficient tightening not only lowers the effectiveness of
the seal and insulation, but also degrades the switching function.

« To remove the terminal cover, insert a screwdriver between the housing
and the mounting bracket on either side and push the bracket outward
until the catch is released.

E1

1 Terminal cover set Grommet  Wash !
: Mounting asher !
1 bracket 1
! 1
! 1
' | @S 3
! 1
! 1
: Terminal cover Stopper Cap nut :
: Cap nut

(3to7 mm) Cable

M N——
‘ [

Washer
Grommet

* The cable sheath should protrude
2 to 3 mm from the end of the

2to3 mm*
- grommet.

¢ The cable can be made to exit to the right or left by changing the orien-
tation of the terminal cover.
* Note that the terminal arrangement differs between (roller) lever and
(roller) plunger models as shown below.
(Roller) lever model

=
3®

(Roller) plunger model

2@ 2® @ 2@ e

e The included grommet is compatible with a cable outer diameter of 5.8
to 7.8 mm. For cables with an outer diameter of 7.9 to 9.6 mm, use an
SL1-PA22, SL1-PA23, or SL1-PA24 replacement grommet (sold sepa-
rately). To ensure a good seal, use the correct size grommet for the outer
diameter of the cable.

C INSTALLATION D)
/A\WARNING

Be sure use the correct size cable for the inner diameter of the
grommet. The use of an incorrect cable may result in a short circuit
or electric shock due to loss of the seal.

When attaching the housing to the terminal cover set, do not pinch
the cables. Doing so may result in disconnection, or a short circuit
or electric shock due to loss of the seal.

/\ CAUTION

Observe the tightening torques indicated in the table below when
tightening the various parts of the switch. Take care not to over-
tighten the screws. Overtightening may strip threads and cause
other damage. On the other hand, insufficient tightening may
result in diminished switch performance, etc.

Do not install the limit switch in locations where normal worker ac-
tivity or machine motion may cause it to operate incorrectly.

Depending on the location, water, oil, dust, or metal shavings may
be able to enter the limit switch through the conduit. Take preven-
tive measures such as keeping the switch covered between the
time when it is mounted and when the wiring is complete.

H Notes for attaching the housing to the mounting bracket

—— 2. Push the housing straight down from
above so that the other catch is com-
pletely inserted into the other square

cutout on the mounting bracket.
Roller lever models (SL1-P_ _) have
a large actuator that covers much of
the housing. If insertion by pushing

D the housing is difficult, pushing the
terminal cover instead can make
installation easier.

Switch actuator: do not apply

force 5 times or more greater
than the operating force.

1. Insert one catch on the [e)
housing into a square
cutout on the terminal
cover mounting bracket.

o

3. Check that the housing
is completely inserted
into the terminal cover.
If it is not inserted all
the way, switch perfor-
mance specifications
may not be satisfied.

4.When tightening the cap nut,
hold the terminal cover, not
the housing. If the O-ring
is unevenly compressed by
stress applied to the housing,
sealing performance specifica-
tions may not be satisfied.

Tightening torque

Item Tightening torque
Housing: M4 mounting screws 1.3t0 1.7 N-m
Actuator: M14 mounting nuts 4to 6 N'-m
M3 terminal screws 0.4to 1.6 N-m

E] Handling Precautions

« Do not tighten the M14 mounting nuts at an oblique angle. Doing
so will damage the threads.

« For installation of the switch, use a bracket or the like with suf-
ficient strength.

M Environment

* Do not use or store the switch in atmospheres containing chemicals (sol-
vents, acids, alkalis, etc.) or corrosive gas, etc., or where the temperature
changes suddenly.

« Do not use the switch in atmospheres containing explosive or flammable
gas. Doing so may cause explosion or fire.

Do not store the switch in a place with high temperature and humidity.

» When discarding the product, dispose of it as industrial waste, following
local regulations.

CADJUSTMENT, MAINTENANCE & INSPECTION)
/\ CAUTION

Do not apply excessive force (five times the O.F. or more) to the ac-
tuator beyond the operating limit position. Doing so can damage
the switch.

Set the overtravel (O.T.) to between 1/3 to 2/3 of the overtravel
stated in the specifications unless there is a positioning mark. If
the OT is too small, vibration, impact, etc., may cause a false signal.

0 The actuating object should not touch any part of the switch ex-
cept the roller. If it strikes the actuator, the actuator may become
bent, resulting in return failure.

Do not apply a lubricant to the actuator or other sliding parts.
Otherwise, sliding action or sealing performance may be impaired.

Remove any foreign matter from sliding parts. Otherwise, faulty
operation or return failure could result.
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