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SENSOR SWITCHES

Sensor switches are available for
Humphrey Actuators. A sensor switch
is an electrical switch that is actuated
when it passes through a magnetic
field. The magnetic field is created by
placing a magnet on the piston of the
cylinder. As this rather narrow magnet-
ic field moves perpendicularly through
the switch sensing area it causes the
switch to close. As it passes beyond
the sensing area, the switch will open.
The thin width of the magnetic field
allows an accurate switch setting.
Switches can be used to control
motion, activate PLC systems, control
computer generated systems, be
adapted into micro circuits, etc.

Humphrey sensor switches are two
types. Hall effect sensor switches are
electronic switches with no moving
parts. They operate only on low DC
supply voltage (10 to 28 VDC). Reed
sensor switches are electro-mechanical
switches which will operate on either
AC or DC voltages (5to 28 VDC or 115
AC).

Reed sensor switches are subject to
current “spikes” which can occur with
capacitive, reactive or inductive loads
and may require arc-suppression
devices to protect the switchs
Protection devices can include a capaci-
tor and resistor for reactive loads‘and a
diode for DC inductive loads. Hall
effect sensor switches are not subject
to this damage.

Hall effect sensor switches have ratings
of maximum voltage and maximum.cur-
rent. Reed sensor switches are usually
rated in maximum watts. Usually, reed
sensor switches have higher ratings
than Hall effect sensor switches.

Hall effect sensor switches are-usually
designated.as “sourcing” or “sinking”
power output. If'the switch is between
ground () and load, the current “sinks”
as it travels to ground. If the switch is
between positive (+) and load, the cur-
rent “sources” as it-travels from posi-
tive to load.
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Never reverse the current of a Hall
effect sensor switch. It will destroy the
sensor switch. LED lights are available
on certain sensor switches. When this
type of sensor switch closes, a red LED
light turns on. It will go off when the
sensor switch again opens. It is not a
recommended practice to use a light in
the circuit to signal the switching func-
tion: it can damage the sensor switch.
A LED light does not induce the resis-
tive current which might cause the
damage. Do not use a light for check-
ing the switching action for the same
reason.

Hall effect sensor switches cannot be
connected in series with each other.
Reed Sensor switches can be connect-
ed in series but will experience voltage
drops across each and these.accumu-
late.

Both types of sensor switches are sub-
ject to erroneous operation if another
magnetic field interferes with the sys-
tem. Care should be used to prevent
this. Typical of this might be two or
more such cylinders operating side by
side (without magnetic shielding to sup-
press the stray magnetic field) causing
the adjoining sensor switch to operate
erratically. Consult the factory for rec-
ommendations for this type of installa-
tion.

If piston travel is very rapid, the mag-
netic field can pass by a sensor switch
too quickly for the magnetic field to trip
the switch and thus fail to close. To
help this condition, a latching relay in
the circuit may be required. Again,
consult the factory for assistance.

Reed Sensor Switches

The reed switch contains two low reluc-
tance ferromagnetic switch blades that
are hermetically sealed in a glass tube
containing an inert gas. The blades
overlap and are held open a small
amount by the stiffness of the material.
When the magnetic field created by the
magnet (mounted on the cylinder pis-
ton) becomes large enough to over-
come the stiffness of the reed switch
material, the switch blades will deflect
closing the switch. As the magnet con-
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tinues to travel, the magnetic field
decays and the stiff reed switch blades
will assume their original shape opening
the switch.

Hall Effect Sensor Switches

Hall effect sensor switches are electron-
ic devices. They incorporate a voltage
regulator, a Hall voltage generator, a
signal amplifier, trigger circuits and out-
put drivers all in a single chip. The
power output of this sensor is small
and uses a larger transistor to provide
the actual switching function. As the
magnetic field of the piston magnet
passes perpendicularly through the Hall
voltage generator it produces an analog
voltage that is amplified and converted
by the trigger circuit into a digital out-
put signal.

These characteristics can result in high
speed response rates of up to 100,000
cycles per second. They also provide a
constant amplitude output (without
“bounce” characteristics which can
occur in mechanical switches).

Hall effect sensor switches can only be
used in DC voltage circuits.

Applications

A sensor switch is mounted on the
body of the actuator in several ways
dependent on the construction of the
actuator and of the sensor switch. It
can be slid into a slot in the body of the
actuator and locked in place by a
setscrew. Or it can be clamped on the
side of the actuator by a band. In
either case, it is necessary to be able to
make minor adjustments in the sensor
switch position to assure the switch
accurately performs its task. These
adjustments typically can be as small
as 3.0 mm (.01 in).

A sensor switch can be used to signal
that an actuator has reached the end of
its stroke. It can signal that the actua-
tor is nearing the end of its stroke and
that another function can safely begin.
It can signal that an actuator has
reached a given point and must stop
moving. Two sensor switches could be
mounted on an actuator in a manner
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that would use one sensor switch to sig-
nal that an object had been clamped
and the second sensor switch would sig-
nal if the object to be clamped was
missing allowing the actuator to reach its
full stroke. Sensor switches can be used
to signal that the end of the stroke has
been reached and reverse the stroke.

The magnet in the actuator is mounted
on the piston. Some actuators have the
magnet as standard, others have the
magnet as an option.

Design Considerations

Reed sensor switches are more versatile.
They can be used in either AC or DC
voltage applications. Reed sensor
switches can be used to provide actua-
tor position information to low-power
inputs (.25 watts) for programmable
controllers or control circuits or to con-
trol low-power valve solenoids or control
relays. H series reed sensor switches
can have power ratings up to 10 watts.
RS2, RS3, and RS4 reed sensor switches
can have power ratings up to 50 watts.
HE1 reed series sensor switches are
rated up to 300 milliwatts power.

Reed sensor switches must be protected
from voltage “spikes” generated by
inductive devices. These can cause arc-
ing across the contacts that result in fail-
ure when the contacts weld together. A
single diode in parallel with the inductive
device can be used to protect the reed
sensor switch in a DC voltage circuit. A
MOV (metal oxide varistor) across the
reed sensor switch will provide protec-
tion from voltage “spikes” in either AC
or DC voltage circuits. Never use reed
sensor switches to control-incandescent
lamps -- the inrush current of an incan-
descent lamp is 10 times the steady
state current and will result in welding
the sensor switgh contacts.

Hall effect sensor switches are used to
provide information to programmable
controllers or other very low power DC
voltage circuits.  With no moving parts,
Hall effect sensor switches give a repeat-
able signal even at very high actuator
speeds. With no/moving parts, they
have a long life expectancy if the rating
is not exceeded.
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Sensor switch Information Page
Specifications 316
Stainless Steel Cylinder 317
Block 318
Cripper 319
Multi-Mount 320
Rotary 321
Slide 322
Swing 323
Twin Rod (6 mm bore only) 324
Twinport cylinder sensor switches 325
Sensor switch connections 326

HORV Rodless Cylinder — ,
See HORV Rodless Cylinder Section
High Multi Cylinder —
See High Multi Cylinder Section
Guided Block Cylinder —
See Guided Block Cylinder Section

Guided Actuator — See Guided Actuator Section
Twinrod (10mm or larger) — See Twinrod Section
How to order 328
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NOTE: NPN =sinking; PNP = sourcing

ITEM HE1 RS2 RS3 RS4 CSOH CS3H CS4H CS5H
TYPE HALL REED REED REED HALL REED REED REED
LEADS 3 WIRE 2 WIRE 3 WIRE 3 WIRE 3 WIRE 2 WIRE 2WIRE 2 WIRE
VOLTS DC  5-25 VDC 200 VDC 5-30 VDC 200 VDC 4-28VDC  10-30 VDC 10-30 VDG 3-30 VDC
LOADDC 25 MA 1A 1A 1A 150 MA 10-50 MA 5-25.MA 1260 MA
VOLTS AC — 141 VAC 5-30 VAC 141 VAC — 85-115 VAC 85-115 VAC 85-115 VAC
LOAD AC  — 1A 1A 1A — 10-50 MA 5-20 MA 2-25 MA
LED ON RED NONE ON RED ON RED ON RED ON RED ON RED NONE
WT gmloz)  20(.71) 20(.71) 20(.71) 20(.71) 30(1.06)  20(.71) 20(.71) 20(.71)
NPN NPN NPN NPN NPN NPN NPN NPN
USE STAINLESS  STAINLESS  STAINLESS  STAINLESS  BLOCK &  BLOCK & BLOCK & BLOCK &
STEEL STEEL STEEL STEEL SLIDE SLIDE SLIDE SLIDE
ITEM ZE135 ZE155 ZE235 ZE255 ZC130 ZC153 CS5T cs11T
TYPE HALL HALL HALL HALL HALL HALL REED REED
LEADS 2 WIRE 3 WIRE 2 WIRE 3 WIRE 2 WIRE 3 WIRE 2 WIRE 2 WIRE
VOLTS DC  10-28VDC  4.5-28 VDC  10-28 VDC 45:28VDC 10-28 VDG~ 4.5-28 VDC 5-28 VDG 10-28 VDC
LOAD DC  4-20 MA 50 MA 4-20 MA 50 MA 4-50 MA 100. MA 1-40 MA 5-40 MA
VOLTS AC  — — — — — - 85-115 VAC ~ —
LOAD AC  — — — — — — 2-25 MA —
LED ON RED ON RED ON RED ON RED ON RED ON RED NONE ON RED
WT gm(oz)  15(.53) 15(.53) 15(.53) 15(.53) 20(.71) 20(.71) 20(.71) 200.71)
PNP NPN PNP NPN NPN NPN NPN NPN
USE GRIPPER GRIPPER GRIPPER GRIPPER MULTIMT  MULTIMT MULTIMT MULTIMT
ITEM ZG553 CS4M ZC130 ZC153 CS5T CS11T ZC153 CSsT cS11T
TYPE HALL REED HALL HALL REED REED HALL REED REED
LEADS 3 WIRE 2 WIRE 2 WIRE 3 WIRE 2 WIRE 2 WIRE 3 WIRE 2 WIRE 2 WIRE
VOLTS DC 4.5-28 VDC  10-30 VDC  10-28 VDC 45-28VDC 4 528VDC . 10-28 VDC 4528VDC 528 VDC 10-28 VDC
LOAD DC 100 MA 5-25 MA 4-50 MA 100 MA J-40 MA5-40 MA 100 MA 1-40 MA 5-40 MA
VOLTS AC  — 85-115VAC — — 85-145VAC — — 85-115VAC  —
LOAD AC  — 5-20 MA — — 2-25 MA - — 2-25 MA —
LED ON RED ON RED ON RED ON RED NONE ON RED ON RED NONE ON RED
WT gm(oz)  20(.71) 20(.71) 20(.71) 20(.71) 20(.71) 20(.71) 20(.71) 20(.71) 20(.71)
USE TWNPRT  TWNPRT  TWN ROD TWNROD  TWNROD  TWN ROD NPN NPN NPN
SMALL (6) SMALL (6) SMALL (6)  SMALL (6)  ROTARY. ROTARY ROTARY
ITEM ZC153 ZG553 CS4M CS5T cS11T ZE101 ZE102 ZE201 ZE202
TYPE HALL HALL REED REED REED REED REED REED REED
LEADS 3 WIRE 3 WIRE 2 WIRE 2 WIRE 2 WIRE 2 WIRE 2WIRE 2 WIRE 2 WIRE
VOLTS DC 4.5-28VDC  4.5-28VDC  5-30 VDC 5-28 VDC 10-28 VDC  5-28 VDC 10-28 VDC 5-28 VDC 10-28 VDC
LOAD DC 100 MA 100 MA 5-25 MA 140 MA 5-40 MA 40 MA 5-40 MA 40 MA 5-40 MA
VOLTS AC  — — 85-115 VAC . 85-115VAC | — 85-115 VAC 85-115VAC ~ 85-115VAC  85-115 VAC
LOAD AC  — — 5-20 MA 2-25 MA — 20 MA 5-20 MA 20 MA 5-20 MA
LED ON RED ON RED NONE NONE ON RED NONE ON RED NONE ON RED
WT gm(oz)  20(.71) 20(.71) 20(.71) 20(.71) 20(.71) 15(.53) 15(.53) 15(.53) 15(.53)
NPN NPN NPN NPN NPN
USE SWING SWING SWING SWING SWING RODLESS RODLESS RODLESS RODLESS
ROTARY LINEAR LINEAR SWING SWING
Circuit Diagrams
ZE155 & ZE255 ZE135 & ZE235
14 Brown
LY Load Brown
LED
? White_ LED
Load
— ) Zener e
i — Switch s
imﬁ? NPN - circuit tpNP 2; i
2; Zener
) S Blue . Blue
NPN (Sinking) PNP (Sourcing)
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Multi-Mount
Sensor switch information

Mounting

Mounting

screw
Mounting ' Sensor

bracket \ switch

1. Apply air to desired port to move cylinder to end of stroke. tion‘of arrow and secure sensor switch with mounting screw.
2. Insert sensor switch in direction of arrow in the groove of 5. If second sensorswitch is needed, apply air to other port
the cylinder body. (if double acting) or disconnect air supply and install other

. . . o . . S i | i r.
3. Continue inserting sensor switch in direction of arrow. If sensor switeiifisame manne

y ht it will C . . . .
sensor switch has LED light it will turn on. NOTE: See page 120 when using multi-mounts in close pitch

4. After sensor switch closes, move it .3 mm (.01 in) in direc- applications.

Circuit diagrams

7C130 ZC153 Diode
LED display LED display /
/ - ys
g o+ E s + Brown
il SR AN —
I 1 g sBlack ¢
|Switch | {i ® Switch ( © Load
lorcut [ & circut i
GaSN A
- - Blue &S o - Blue
NPN va,, — \ NPN Switch \&
. /Zf,nev' diode ) Zener diode
(Transient'suppression ) (Transient suppression)
Hall effect
LED display
CShT ) CSTIT N /
I —— Browd = ——0 + Brown
/@
1 ,
[ E— ) - Blue O - Blue

Reed

Recommended protection for reed sensor switch

’/” sensor switch Choke coil: 1 -5 mH7 J Sensor switch

A L o e dinductive Toad - ----—{ Capacitive surge —1 5 o HLoad
Trar%m supD*ess;ona @ cum;nt regulator T

N L Locate as close -
as possible

©

DC: Diode (Motorola pt. # 1N4007)
AC: Varistor
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Rotary
Sensor switch-information

Mounting

Serisor
switch

Mounting
bracket

1. Apply air to desired port to move swing arm to end of stroke.
2. Insert sensor switch in direction of arrow in the groove of the rotary actuator body.
3. Continue inserting sensor switch in direction of arrow, If sensor switch has LED light it will turn on.

4. |f second sensor switch is needed, apply air to other port and install'other sensor switch in same manner.

Circuit diagrams

ZC153 Diode

. LED display
LED displ
N * CS5T ST % /

W
I f; e O + Brown + Brown bt o+ Brown
1 Black :]
Switch 217 < {load ’
circuit -g ‘\Qi ! !
C/1N

& O < Blue R R
NPN Switch \ 2 Blue o - Blue
Zener diode

(Transient suppression)

Hall effect Reed

Recommended protection for reed sensor switch

/— Sensor switch Choke coil: 1 -5 mH7 /— Sensor switch

Inductive load -----— Capacitive surge —-{ 5 o HLoad

@ Transient suppression @ curr:nt regulator T
o Vi

L Locate as close -

) as possible
DC: Diode (Motorola pt. # 1N4007)

AC: Varistor
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Slide

Sensor switch information

Mounting for HSUTS and HUSTKS Mounting for HSUPS, HSUPKS, HSULS, and HUSLKS

Sensor switch
mounting rail

Sensor
switch

Sensor
switch

Sensor switch
mounting groove

mounting rail

HSUTS-10: HSUPS-10:
Use screw hole Use screw hole
located at bottom located at bottom

1. Apply air to desired port to move table to end of stroke.

2. Insert sensor switch in direction of arrow in the groove of the table body.

3. Continue inserting sensor switch in direction of arrow. If sensor-switch has LED light it will turn on.

4 After sensor switch closes, move it .3 mm (.01 in) in-direction of arrow and secure sensor switch with mounting screw.

5. If second sensor switch is needed, apply air to other port (if double acting) or disconnect air supply and install other sensor
switch in same manner.

Circuit diagrams

CS9H Polarity Diode CSBH CS4H CS5H

| T 4~ Brown (red]
€ &
! Black [whiteg

+ Brown o + Brown —0 + Brown

, LED display
‘ Ve
; ‘ R LED display
) ! Ll /
) | ); 7{
i k. Biue (black, 4 © - Blue - Blue - Blue
Switch Circuitd=Transient Suppression ™
Hall effect Reed

Recommended protection for reed sensor switch

e Sensor switch Choke coil: 1 -5 mH7 s Sensor switch
Inductive load -----— Capacitive surge 5 o [Load
Transient suppression @ current regulator T
_____ 7 4
L Locate as close -
as possible

DC: Diode (Motorola pt. # 1N4007)
AC: Varistor

310

Daociamanbs Provided by Coasl Prisdmabics ORNLIME


www.pneuaire.com/wetopn2.html
www.pneuaire.com/wetopn2.html

ORDER
ONLINE

Mounting

Port

1. Insert screw into nut in strap. Cut strap to length and

insert into slot in holder snapping hole over stud in holder.

Wrap strap around cylinder barrel and insert head of
screw into slot in holder.

2. Apply air to desired port to move cylinder to end of
stroke.

3. Insert sensor switch in direction of arrow in the groove of
the cylinder body.

Circuit diagrams

Stainless Steel
Sensor switch information

Sensor switch

Scrof Strap Holder

\ \
0P | HH o:o'oo,oloioiE
Nut/# Stud

PSMK, Mounting kit

~Continue inserting sensor switch in direction of arrow. [f

sensor switch has LED light it will turn on.

_ After sensor switch closes, move it .3 mm (.01 in) in direc-

tion of arrow and secure sensor switch with mounting
SCrew.

. If second sensor is used, apply air to other port (if two

way cylinder) and follow same steps to install other sensor
switch.

RS2 RS3 RS4

. HE 1
r—{too} + . " : R
A
Ry White
[] [] ’ g . o - Black
- . 1 e e —
Reed Hall effect

Recommended protection for reed sensor switch

Contact protection is recommended in applications where the power of back EMF of inductive loads is greater than the contact rating.

M (e S

Diode Back to back Zener diodes Varistor
A cauTion
Damage to switch will occur if improperly wired and/or exposed to voltage or voltage spikes in excess of 25V DC.
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Sensor switqh
Connections

1. Follow wire color code for proper connection; otherwise
switch will malfunction or may be damaged.

. Use of a surge protection diode is recommended.

. Avoid using sensor switches in places where other
strong magnetic forces are present as they may be unin-

NN

tentionally actuated.

4. Use care with lead wires. Do not pull or bend lead

wires excessively.
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Connecting procedure guidelines

roundings.

6. Consult factory before using switches n oily or wet sur-

7. Ensure that programmable controller inputs have suffi-
cient current limiting. Excess current will result in sen-
sor damage. If required, use a resistor in series with

the sensor to limit current.

5. Do not use sensor switches in areas where chemically

active agents are present.

8. Do not use Model ZC130 in TTL or CMOS circuits.

ZC130, ZE135, ZE235

Basic Connection
n

5] Brow: o+
7C130 < Black 10 - 28 VDC
o-

Blue

Connection to relay

Black

AND Connection

H O+
[zCi30_F
O
[zCi30 P
O
7C130_F
O —0 -

Relay connect

O 00 00 O—oO0+

|

Load -

OR Connection

O+
[zci30 W

=

L
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ZC153, ZC533, ZE155, ZE255

Basic Connection

ZC153
or
ZC553

Connection to relay

+
Q Brown

Blue,
'@' —{7¢153
] o
2C553 Black

AND Connection

2155 H O+
or [Relay |

7C553 5

ZC153
or Relay
ZC553

ZC153
or
2C553 o -
j— Relay corinect

{:; 00 00 O0—0O+
Load] O -

OR Connection

Connection to solenoid

(+) (=]
Brown Q@
N s
or
ZC553 ’
Connection to sequencer
Brown
72C15% j Sequence
or ? Black O controller
2C553 input terminal
—0O +
4.5-28 VDC

TTL Connection

+ o

Brown

2C155 Bk
or
2¢553 !

-

. O+ ) :
ZCOIr55 /C o Direct Connection
70553 N — e Brown
2C153
or
70553 \O—"——* 2C153
or 4}—’
2C153 /Q\ 7C553 Black
or
7C553 — oe
CMOS Connection
Vee
Brown
7C15%
or
7553
Blue
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Sensor switch

Connections
CSSH
Basic Connection Connection to solenoid
Brown
+ -
(? Brown
Black ’JC-S_QH_‘ Blue ’
e -
? Brown Connection to sequencer
’@' Blue Brown
Sequence
Black +——O controller
input terminal
. om0
AND Connection
o4 Blue 4.5-28 VDC
CSoH Relay -
Separate Connection
CS9H b—é Relay );} + o 4-28 VDC vee
Brown
CS9H Relay
_O -
-_ Relay connect
&o—o“‘o—o O—O0+
/" Black
[oad O - <
) Blue
OR Connection -
O+
[CSoH Common Connection
Vece
— Brown
(S, Bl kc{>_>
[CsoH R o .
O = Blue
CMOS Connection
Vee
Brown
ORDER o1
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Solid state type, Reed switch type

Symbol

@Double acting type @®Single acting push type
53l 55 (53] [55]

)

| NN

@1 S

Specifications

@Solid state type

Mmm,w,m:»mww.wMOdei ZE135 ZE155 [ ZE235 ZE255
Sensor type DC 2-wire type DC 3-wire type DC 2-wire type DC 3-wire type
Lead wire direction Horizontal Vertical

Power supply voltage - DC4.5~28V — DC4.5~28V
Load voltage DC10~28V DC4.5~28V DC10~28Y DC4.5~28Y
Load current 4~20mAlat 25°C, 10mA at 60°C) 50mA MAX. 4~20mAlat 25°C, 10mA at 60°C) 50mA MAX.

ON current consumpsion - 10mA MAX. (DC24V) - 10mA MAX, (DC24V)
internal voltage drop ™' 4.5V MAX. 0.5VMAX.(Less than 10V at 20mA) 4.5V MAX. 0.5V MAX {Less than 10V at 20mA)
Leakage current 1mA MAX. (DC24V.25C) 50 uAMAX. (DC24V) 1mA MAX. (DC24V.25C) 50 x A MAX. (DC24V)
Delay time 1ms MAX.

Insulation resistance

100MQ MIN, (At DC500V Megger between case and lead wire)

Dielectric strength

ACS500V (50/60Hz) 1min. (between case and lead wire)

Shock resistance "*?

294m/s” {30.0G} (Non repeated shock)

Vibration resistance "

88.3m/s*(9.0G) Total amplitude 1.5mm, 10~55Hz

Environmental protection

0Ny P67 IEC standard (JIS C0920)

Indicator lamp

ON : Red LED

Lead wire PCCY insusted cae (2X01680) BrownBlex | ™3 PCC \glsulatod cable (370,185 loocy insated cable (2X0.1550) BrownBueX ¢ W{PCGVB*;;%?S&C,@;Q 5 %l88)
Temperature range 32~140°F (0~60°C)

Storage temperature 14~158°F (-10~70°C)

Weight 15g (For lead wire length A © 1000mm). 35g (For lead wire length B © 3000mm)

Note1 : Internal voltage drop depends on load current.

2 : Test procedures

are our internal standards:

3 : Lead wire length A : 1000mm B: 8000mm

®Reed switch type
M““"*w ~__Model| ZE101 ; ZE102 2 ZE201 | ZE202

Sensor type DC 2-wire type

Lead wire direction o Horizontal Vertical

Load voltage DC5~28V = ACB5~115V{rms) DC10~28V | ACB5~115Virms) DC5~28V  AC85~115V(.ms/| DC10~28V  AC8BS~115Virm. s/
Load current 40mA MAX. 20mA MAX. 5~40mA 5~20mA 40mA MAX. 20mA MAX. 5~40mA 5~20mA
Internal voltage drop ™" | 10mV MAX. (at load current DC40mA} 3.0V MAX. 10mV MAX. (at load current DC40mA 3.0V MAX.
Leakage current ' omA

Delay time 1ms MAX.

insulation resistance 100MQ MIN. (At DC500V Megger between case and lead wire)

Dielectric strength ACS00V (50/60Hz) 1min. (bétween case and lead wire)

Shock resistance s 294m/s® {30.0G} {Non repeated shock)

Vibration resistance ™ # 88.3m/s*(9.0G) Total amplitude 1.5mm, 10~55Hz, Resonance frequency 2750£250Hz

Environmental protection P67 IEC standard (JIS C0920)

Indicator iamp None ON : Red LED ] None ON : Red LED

PCCV insulated cable {2X0.155Q) Brown/BlueX £ ™*?

32~140°F (0~60°C)

Temperature (ange
Storage temperatl

14~158°F (-10~70°C)

Sensor sw«tch proiecnon

Required (For more details, refer to page @)

Waeight

15g (For lead wire length A © 1000mm). 35g (For lead wire length B © 3000mm)

Note1 : Internal voltage drop depends on load current.
2 : Test procedures are our internal standards.
3 : Lead wire length A 1 1000mm B ; 3000mm
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| ZE135

| |A] -HP

—

1

Lead wire length
A 1 1000mm
B : 3000mm

Sensor Switch model

ZE135 - Two lead wires, Hall effect type with indicator
ZE235 - Two lead wires, Hall effect type with indicator

ZE101 - Two lead wires, Reed switch type w/o indicator DC5~28V

ZE201 - Two lead wires, Reed switch type w/o indicator DC5~28V
AC

Circuitry

DC10~28V  Horizontal lead wire type
DC10~28V  Vertical lead wire type

Horizontal lead wire type
AC85~115V

Vertical lead wire type
85~115V

ZE155 - Three lead wires, Hall effect type with indicator DC4.5~28V Horizontal lead wire type

ZE255 - Three lead wires, Hall effect type with indicator DC4.5~28V Vertical lead wire type

ZE102 - Two lead wires, Reed switch type with indicator DC10~28V  Horizontal lead wire type

AC85~115V

ZE202 - Two lead wires, Reed switch type with indicator DC10~28V  Vertical lead wire type

AC85~115V

® Hall effect type

® 2-wire type

(PNP, sourcing)

Recommended Protection for Reed Switch Sensors

® 3-wire type
(NPN, sinking)

- BrownHd
Il

® Reed switch type

® Without indicator

el B OWIY

® With indicator

)v/> s/..w,,é‘.,,@{; Brown (4
v

O Blue (=)

® Use with inductive loads (magnetic relays, etc.)

! ,_::j t imductive Load h’—;
Sensor switch

Surge s: - ]

/s

DC : Diode (Motorola pt. #1N4007)

AC : MOV

® Use with long lead wires (>32’/10m) between sensor switch and load

e

Sensor swilch

-

& L

v 1

current regulator

Load

L

Sensor Switch OperatingRange - Response Differential - Maximum Sensing Locations

@®Operating range © ¢
The distance the piston (magnet)travels in one direction while the
switch is in the ON position,
®Response differential : C
The distance between the point where the piston (magnet) turns the
switch ON in one direction, and the point where the switch turns OFF
as the piston (magnet)dravels in the opposite direction,

@Solid state type

@ Mounting surface of

the sensor switches

A side

in (mm)
item g ) 58(16) | 34200  1(25) 114 (32)
A sidenC side 0.098~0.236(2.5~6) | 098~.236(2.5-6.5) | 0.197~472(5~12)
Operating ranged £ - o SN WA os
B side 098~.157(2.5~4) 0.078~.177(2~4.5) | .098~217(2.5~5.5) | 0.157~0.354(4~9)

Response diftfeatel : C i

ess than .039(1.0)

Less than .047(1.2)

| Less than .059(1.5) | Less than .079(2.0)

i — 0.236(6)
Note © The chart indicates refernce value.
@Reed switch type in (mm)
: Boresizel . 18/8 (10) 5/8 (16) 314 (20) 1(25) 1114 (32)

Jperating range © £

0.236~0.335(6~8.5)

0.236~0.315(6~8) | 0.276~0.374(7~9.5) 0.472~0.650(12~16.5)

Less than .059(1.5)

He

0.394(10)

Less than .098(2.5)
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Sensor Switch Mounting Surfaces Sensor Switch Mounting
, @® Loose screw. Slide sensor switch along groove on cylinder body
A ® Orient switch to desired location and tighten screw. Maximum

U torque for tightening screw is0.1N'-m~0.2N-m{1kgfcm~2kgfcm}.

S

C

Rod side and head side stroke end can be detected when
mounting sensor switchs on one or two of the A, B or C sides.
Drawing is showing the view from rod side.

® Double acting type

@ Direction of the lead wire is toward the head side ® Direction of the head side switch lead wire only is
toward the rod side

Y
- o .
o oo R
o 1 :
X
X
® Single acting push type
@ Direction of the lead wire is toward the head side ® Direction of the head side switch lead wire only is
toward the rod side
Y Y
N
X X

228
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®2-wire type @3-wire type

@Basic connection @Basic connection

Brown
Pt P-Mw{ Load ;-Mwwwvs

Sensor switch

slet

1
OC10-~28v Sensor switch = 004528V

| Brown

- Bl i
»«ﬁi Sensor switch ﬂﬁi}

AND connection, OR connection AND connection, OR connection @®Connection to TTL

_ABelay}——1—

Separate connection
Sensor swilchs

Sensor switch]

Sensor switchi = Sensor switc

Sensor swich

Sensor switeh

Sensor swiich)

beed Load } S Direct connection
vee
Brown) 2
1
1

Sensor switch ‘1—/ Black

@®Connection to solenoid @Connection 1o solenoid @C-MOS connection
4 - “+) ()
| i S—— i Brown %
) Sensor swite  Blue) Sensor swilch 1 Sensor switch
|
@ Connection to seqgencer @ Connection to segencer
quuencay controlier Brown
e DU tEETINET H Sequencer controlier
Sensor switch Sensor switoh] 3 input terminal
\"*t.t'*"( H
.
|
| R | i
Note 1.Follow wire color code for proper connection;other wise switch will 4.For OR Connection,it is possible to directly connect outputs of sensor
malfunction or may be damaged. switches (for example two brown wires).But the amount of leakage
2.Solid state 2-wire type sensor switches should not be connected to current will increase proportionally by the number of sensor
TTL or C-MOS. switches. Therefore be cautious against load return failure.
3.Use of a surge protection diode is recommended for inductive loads 5.Avoid using sensor switches in places where other strong magnetic
such as relays. forces are present or near large current such as power lines(switches

are actuated by magnetism).
6.Use care with lead wires. Do not pull or bend lead wires excessively.

7.D0o not use sensor switches in areas where chemically active agents or
gas are present.

8.Consult us before using sensor switches in oily or wet surroundings.

_ 229
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Twin Rod (6 mm bore only)
Sensor switch information

Mounting

Holder Mounting
screw

Sensor.

1. Apply air to desired port to move cylinder to end of stroke. 4. After sensor switch closes, move it .3mm (.01 in) in direc-
tion‘of arrow and secure sensor switch with mounting screw.
2. Insert sensor switch in direction of arrow in the groove of

the cylinder body. 5. If second sensor switch is needed, apply air to other port
(if double acting) or disconnect air supply and install other
3. Continue inserting sensor switch in direction of arrow. If Sensor switch in same manner.

sensor switch has LED light it will turn on.

Circuit diagrams

ZC130 ZC155 Diode
LED display ) LED display /
; j—’%—vo-# Brown l v 5 O + Brown
; 7 )
.  Black
9 Q Switch f © @J

Switch -
ciruit ‘q\ ; circuit 4[% ‘i\\‘i :
—/ & o - Blue C/

) 7o \ﬂs O - Blue
NPN Switch \ ' NPN Switch x
Zener diode

. . Zener diode
(Transient suppression) (Transient suppression)

Hall effect
LED display
CSST 0 + Brown CS T ‘3\\_/ o+ Brown
- Blue
O - Blue
Reed
Recommended protection for reed sensor switch
/- Sensor switch Choke coil: 1-5 mH7 J~ Sensor switch

- ----— Capacitive surge ——1 5 6 HLoad

@ Transient suppression @ curr:nt regulator T
7

/ L Locate as close —J

as possible
DC: Diode (Motorola pt. # 1N4007) poss!
AC: Varistor

312
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Twinport
Sensor switch-information

Mounting

Mounting

sc—re_w_\ Mountin
/ bracket

1. Apply air to desired port to move cylinder to end of
stroke. 4 After sensor switch closes, move it .3mm (.01 in) in direc-
tion of arrow and secure sensor switch with mounting

2. Insert sensor switch in direction of arrow in the groove of SCrew.

the cylinder body.
5-1f second sensor switch is needed, apply air to other port
(if double acting) or disconnect air supply and install other

3 Continue inserting sensor switch in direction of arrow. If
sensor switch in same manner.

sensor switch has LED light it will turn on.

Circuit diagrams

ZG553 Diode
LED display
i P + Brown CS4M
;{ e O (Réq) + Brown (White)
1 Black Toad 71

x ' (White)
A
/ l \,,& - Blue - Blue (Black)

O

&

NPN Switch x (Black)
Zener diode

(Transient suppression)

Hall effect Reed
Recommended protection for reed sensor switch
/- Sensor switch Choke coll: 1-5 mH7 ~ Sensor switch

Inductive load -----—1 Capacitive surge —i 5 o HLoad

@ Transient suppression @ curr:nt regulator T
A

L Locate as close J
as possible

DC: Diode (Motorola pt. # 1N4007)
AC: Varistor

313

Daociamanbs Provided by Coasl Prisdmabics ORNLIME


www.pneuaire.com/wetopn2.html
www.pneuaire.com/wetopn2.html

ORDER
ONLINE

Block
Sensor switch information

Mounting

12 (.472) bore 16 (.630) bore 20(.787).to 100 (3.937) bores

B sensor switch
a2 fastening screw

C A
Port location
Use surface A or C to detect rod end of Port locgiigh
stroke. Surface B is best for detecting Use any of two surfaces to detect both
rear end of stroke. To detect both Qnds ends of stroke. When using one surface A
of stroke, consult factory. ASensor switch-  to detect both ends of stroke, it is limit- Port location
es may extend beyond cylinder length.  ed to range indicated on chart below.
Use any of above surfaces to mount
either or both sensor switches to detect
TO MOUNT SENSOR SWITCHES: end of stroke.
1. Loosen screw.
2. Slide sensor switch along groove in cylinder body. Minimum Stroke
3. Move sensor switch to desired location and tighten screw
Slightly Using two switches Using one switch
i . . . . Bore One mounting Two mounting
4. Operate cylinder and note if sensor switch detects desired surface surfaces
stroke position. 12 (.472) 30 (1.181) 12.5(.492) 12.5(.492)
: ; ion i 16 (.630) 25 (.984) 12.5(.492) 12.5(.492)
5. Adjust sensor switch pQSItlon if necessary and tighten 20 (787) 125 (492) 195 (499) 195 (492)
screw to 3 kg-cm (2.6 in-Ib) to
40 (1.575) 12.5(.492) 12.5(492) 12.5 (.492)
Circuit diagrams
CS9H St CS3H CS4H CSSH
1 " T + Brown + Brown o + Brown
i Black wh\teb
i ! LED display
' I A
H // LED display
| 3 > Y
! 4\'{8\&@@% _ —pt—4—0 - Blue - Blue - Blue
i .S‘vv;tcl.'x—a;cxl\t Transient Suppression i
Hall effect Reed

Recommended protection for reed sensor switch

Sensor switch Choke coil: 1 -5 mH .
/- - 7 s Sensor switch
Inductive load r----—1 Capacitive surge 5 o [Load
Transient suppression @ current regulator T \l
_____ 7 4
L Locate as close
as possible

DC: Diode (Motorola pt. # 1N4007)
AC: Varistor
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Sensor switch
How to Order

ACTUATOR SENSOR SWITCH MODEL LEAD SINKING (NPN) ACTUATOR SENSOR SWITCH MODEL LEAD SINKING (NPN)
MODEL HALL REED LENGTH SOURCING (PNP)  MODEL HALL REED LENGTH SOURCING (PNP)
EFFECT EFFECT
STAINLESS STEEL ROTARY
S HET RS2 RS3.RS4 L (NPN) HRAPS- 1 7G153 £ @S5T, CS11T VA, B, C (NPN)
*.Sp HE 1 RS2 RS3.RS4 L (NPN) HRAPS-5 ZG153 /4 CS5T,CS1IT A, B, C (NPN)
*_SH HET RS2 ,RS3.RS4 L (NPN) HRAPS-10 ZG153  CS5T,CS11T A, B, C (NPN)
*_SHP HE 1 RS2,RS3.RS4 L (NPN) HRAPS-20 ZG153  CS5T,CS11T A, B, C (NPN)
* SR HE 1 RS2,RS3.RS4 L (NPN)
*_SRP HET RS2,RS3.RS4 L (NPN) SLIDE
--BFS HE! RS52,RS3.RS4 L (NPN) HSUTS CS9H  CS3H, CS4, CS5 A B, C (NPN)
~-BFSR HEI RS2,RS3.RS4 L (NPN) HSUPS CS9H  CS3H,€54, CS5 A, B, C (NPN)
D HE] RS2,RS5.RS4 L (NPN) HSULS CS9H CS3H, €54, CS5 A, B, C (NPN)
T-op HE] RS2,RS5.RS4 L (NPN) HSUTKS CSOH  CS3H, CS4, CS5 A, B, C (NPN)
“-DaEY HET RS2,RS3.RS4 L (NPN) HSUPKS CS9H  CS3H, CS4, CS5 A B, C (NPN)
-BFD HET RS2,RS3.RS4 L (NPN) HSULKS CS9H  CS3H, CS4, CS5 A, B, C (NPN)
PSMK MOUNTING KIT
SWING
BLOCK HSDA 2G553 CS4M A, B, C (NPN)
HJDAS CS9H CS3H, CS4,CS5 A, B, C (NPN) 7C153% CSST, CS5T A B, C (NPN)
HJSAS CS9H  CS3H, CS4,CS5 A, B, C (NPN)
HJTAS CSO9H  CS3H,(CS4,CS5 A, B, C (NPN)
HIDADS CS9H  CS3H,C54,C55 A B C (NPN) :Xg;{N ROZDC](BGOmE]gglgST CSIIT A B, C (NPN)
HJSADS CS9H  CS3H,CS4,CS5 A, B, C (NPN) : ' e
HJDALS CSOH  CS3H,CS4,CS5 A, B, C (NPN)
HJDATS CSOH  CS3H.CS4. CS5 A B C (NPN) TWINPORT
HJSATS CS9H  CS3H,CS4,CS5 A, B, C (NPN) HTWDA 206553 CS4M A B C (NPN]J
HJDAWS CS9H  CS3H,CS4,CS5 A, B, C (NPN) i
HJSAWS CS9H  CS3H,CS4,CS5 A, B, C (NPN) TWINROD (B series)
HJTAWS CS9H  CS3H,CS4,CS5 A, B, C (NPN) — See Twinrod Section
GRIPPER HORV RODLESS CYLINDER
HNHBDS ZE135 Horizontal lead N/A A B (PNP) — See HORV Section
HNHBRS ~ ZE235 Vertical lead  N/A A B (PNP)
HNHBDP ZE155 Horizontal lead N/A A/B (NPN) H'GHS MgL:'MCXI'C"f?jE'."S ,
HNHBRP  ZE255 Vertical lead  N/A A B (NPN) — >ee High Multi Cylinder Section
GUIDED BLOCK CYLINDER
MULTI-MOUNT — See Guided Block Cylinder Section
HBDAS ~ ZC130, ZC153 CS5T, CS11T7 A ByC (NPN)
HBSAS ~ ZC130,ZC153 CS5T, CSAIT A B, C (NPN) GUIDED ACTUATOR
HBTAS ~ ZC130,ZC153 CS5T, GS11T A.B, C (NPN) _ ) .
HBDADS Z7C130.ZC153 CS5T,CS11T A B.C (NPN) See Guided Actuator Section
HBDALS ZC130, ZC153 CS5T,CS11T/ A, B, C (NPN)
HBSALS ZC130, ZC153 CS5T, CSTMT A B, C (NPN)
HBTALS  ZC130,ZC153 CS5T, CS11T A, B C (NPN)
HBDADLS ZC130, ZC153 CS5T, CS11T A, B, C (NPN)
Order example (except Stainless Steel Cylinders) Order example (Stainless Steel Cylinders only)
|csoH| [ A.|-| HIDAS | [HE1| | L |-[PSMK]
Actuator model Mounting kit
Can be ordered separately
Lead length:
A- 1000 mm (39.37 in) Lead length:
B_cggpmm (118.11 in) None - standard, 24 in (609.6 mm)
€=5000 mm (196.85 in) L - long, 144 in (3657.6 mm)
Sensor switch model Sensor switch model
316
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