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SENSOR SWITCHES

Sensor switches are avai lable 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 (5 to 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 switch.
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.

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-

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 switch 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.



ITEM HE1 RS2 RS3 RS4 CS9H 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 4-28 VDC 10-30 VDC 10-30 VDC 3-30 VDC
LOAD DC 25 MA 1A 1A 1A 150 MA 10-50 MA 5-25 MA .1-60 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 gm(oz) 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 ZE130 ZE153 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 10-28 VDC 4.5-28 VDC 10-28 VDC 4.5-28 VDC 10-28 VDC 4.5-28 VDC 5-28 VDC 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) 20(.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 CS5T 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 4.5-28 VDC 5-28 VDC 10-28 VDC 4.5-28 VDC 5-28 VDC 10-28 VDC
LOAD DC 100 MA 5-25 MA 4-50 MA 100 MA .1-40 MA 5-40 MA 100 MA .1-40 MA 5-40 MA
VOLTS AC — 85-115 VAC — — 85-115 VAC — — 85-115 VAC —
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 TWN ROD TWN ROD 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 4.5-28 VDC 4.5-28 VDC 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 .1-40 MA 5-40 MA 40 MA 5-40 MA 40 MA 5-40 MA
VOLTS AC — — 85-115 VAC 85-115 VAC — 85-115 VAC 85-115 VAC 85-115 VAC 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

SWING LINEAR LINEAR SWING SWING
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Specifications
Sensor switch information NOTE: NPN = sinking, PNP = sourcing

Switch
circuit

LED

NPN

Load
White

Brown

Blue

Zener

Switch
circuit

LED

PNP

Load Brown

Blue

Zener

Circuit Diagrams

NPN (Sinking) PNP (Sourcing)

ZE135 & ZE235ZE155 & ZE255
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Stainless Steel
Sensor switch information

Mounting

Reed Hall effect

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.

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

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

6. If second sensor is used, apply air to other port (if two way
cylinder) and follow same steps to install other sensor
switch.

CAUTION
Damage to switch will occur if improperly wired and/or exposed to voltage or voltage spikes in excess of 25 V DC.

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.

Diode Back to back Zener diodes Varistor

LOADR

B

+ R

B

W LOAD

+
R

B

W LOAD

+

RS2 RS3 RS4

Circuit diagrams
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Block
Sensor switch information

Mounting

Circuit diagrams

Use surface A or C to detect rod end of
stroke.  Surface B is best for detecting
rear end of stroke.  To detect both ends
of stroke, consult factory. Sensor switch-
es may extend beyond cylinder length.

Use any of two surfaces to detect both
ends of stroke.  When using one surface
to detect both ends of stroke, it is limit-
ed to range indicated on chart below.

Use any of above surfaces to mount
either or both sensor switches to detect
end of stroke.TO MOUNT SENSOR SWITCHES:

1. Loosen screw.
2. Slide sensor switch along groove in cylinder body.
3. Move sensor switch to desired location and tighten screw

slightly.
4. Operate cylinder and note if sensor switch detects desired

stroke position.
5. Adjust sensor switch position if necessary and tighten

screw to 3 kg-cm (2.6 in-lb) 

Hall effect Reed

Recommended protection for reed sensor switch

Minimum Stroke



319

Gripper
Sensor switch information

Mounting

Circuit diagrams

Hall effect

1. Make sure gripper is fully engaged in the desired position.

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

3. Continue inserting sensor switch in direction of arrow.  The LED light will turn on.

4. After LED lights, move .3 mm (.01 in) in direction of arrow and tighten sensor switch mounting screw with torque of 1 kgf-
cm (.87 lbf-in) to 2 kgf-cm (1.74 lbf-in)
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Multi-Mount
Sensor switch information

Mounting

Circuit diagrams

1. Apply air to desired port to move cylinder to end of stroke.
2. Insert sensor switch in direction of arrow in the groove of

the cylinder 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 direc-

tion 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.

NOTE: See page 120 when using multi-mounts in close pitch
applications.

Hall effect

Reed

Recommended protection for reed sensor switch
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Rotary
Sensor switch information

Mounting

Recommended protection for reed sensor switch

Hall effect Reed

Circuit diagrams

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. If second sensor switch is needed, apply air to other port and install other sensor switch in same manner.
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Slide
Sensor switch information

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

Circuit diagrams

Recommended protection for reed sensor switch

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.

Hall effect Reed
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Twin Rod (6 mm bore only)

Sensor switch information

Mounting

Circuit diagrams

Recommended protection for reed sensor switch

Reed

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

2. Insert sensor switch in direction of arrow in the groove of
the cylinder 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 .3mm (.01 in) in direc-
tion 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.

Hall effect
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Twinport
Sensor switch information

Mounting

Circuit diagrams

Recommended protection for reed sensor switch

Reed

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

2. Insert sensor switch in direction of arrow in the groove of
the  cylinder 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 .3mm (.01 in) in direc-
tion 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.

Hall effect
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Sensor switch
Connections

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

2. Use of a surge protection diode is recommended.
3. Avoid using sensor switches in places where other

strong magnetic forces are present as they may be unin-
tentionally actuated.

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

5. Do not use sensor switches in areas where chemically
active agents are present.

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

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.

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

Connecting procedure guidelines

ZC130, ZE135, ZE235 ZC153, ZC533, ZE155, ZE255
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Sensor switch
Connections

Load 4 - 28
VDC

CS9H Black

Blue

Brown
Basic Connection

AND Connection

CR

Black

Blue
Brown

Relay

Relay

Relay

Load

Connection w/ relay

OR Connection

Relay

Black

Brown

Blue

Connection to solenoid

Black

Blue

Brown
Sequence
controller
input terminal

Connection to sequencer

Black

Blue

Brown

Separate Connection

  4.5 - 28  VDC

  4 - 28  VDC

Black

Blue

Brown

Common Connection

Black

Blue

Brown

CMOS Connection

Vcc

Vcc

Vcc

Relay connect

CS9H

CS9H

CS9H

CS9H

CS9H

CS9H

CS9H
CS9H

CS9H

CS9H

CS9H

CS9H

CS9H
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Sensor switch
How to Order
ACTUATOR SENSOR SWITCH MODEL LEAD SINKING (NPN)
MODEL HALL REED LENGTH SOURCING (PNP)

EFFECT
STAINLESS STEEL
*-S HE1 RS2,RS3.RS4 L (NPN)
*-SP HE1 RS2,RS3.RS4 L (NPN)
*-SH HE1 RS2,RS3.RS4 L (NPN)
*-SHP HE1 RS2,RS3.RS4 L (NPN)
*-SR HE1 RS2,RS3.RS4 L (NPN)
*-SRP HE1 RS2,RS3.RS4 L (NPN)
*-BFS HE1 RS2,RS3.RS4 L (NPN)
*-BFSR HE1 RS2,RS3.RS4 L (NPN)
*-D HE1 RS2,RS3.RS4 L (NPN)
*-DP HE1 RS2,RS3.RS4 L (NPN)
*-D2EY HE1 RS2,RS3.RS4 L (NPN)
*-BFD HE1 RS2,RS3.RS4 L (NPN)
PSMK MOUNTING KIT

BLOCK
HJDAS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HJSAS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HJTAS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HJDADS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HJSADS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HJDALS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HJDATS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HJSATS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HJDAWS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HJSAWS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HJTAWS CS9H CS3H, CS4, CS5 A, B, C (NPN)

GRIPPER
HNHBDS ZE135 Horizontal lead N/A A, B (PNP)
HNHBRS ZE235 Vertical lead N/A A, B (PNP)
HNHBDP ZE155 Horizontal lead N/A A, B (NPN)
HNHBRP ZE255 Vertical lead N/A A, B (NPN)

MULTI-MOUNT
HBDAS ZC130, ZC153 CS5T, CS11T A, B, C (NPN)
HBSAS ZC130, ZC153 CS5T, CS11T A, B, C (NPN)
HBTAS ZC130, ZC153 CS5T, CS11T A, B, C (NPN)
HBDADS ZC130, ZC153 CS5T, CS11T A, B, C (NPN)
HBDALS ZC130, ZC153 CS5T, CS11T A, B, C (NPN)
HBSALS ZC130, ZC153 CS5T, CS11T A, B, C (NPN)
HBTALS ZC130, ZC153 CS5T, CS11T A, B, C (NPN)
HBDADLS ZC130, ZC153 CS5T, CS11T A, B, C (NPN)

ACTUATOR SENSOR SWITCH MODEL LEAD SINKING (NPN)
MODEL HALL REED LENGTH SOURCING (PNP)

EFFECT
ROTARY
HRAPS-1 ZG153 CS5T, CS11T A, B, C (NPN)
HRAPS-5 ZG153 CS5T, CS11T A, B, C (NPN)
HRAPS-10 ZG153 CS5T, CS11T A, B, C (NPN)
HRAPS-20 ZG153 CS5T, CS11T A, B, C (NPN)

SLIDE
HSUTS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HSUPS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HSULS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HSUTKS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HSUPKS CS9H CS3H, CS4, CS5 A, B, C (NPN)
HSULKS CS9H CS3H, CS4, CS5 A, B, C (NPN)

SWING
HSDA ZG553 CS4M A, B, C (NPN)

ZC153 CS5T, CS5T A, B, C (NPN)

TWIN ROD (6mm only)
HTDA ZC130, ZC153 CS5T, CS11T A, B, C (NPN)

TWINPORT
HTWDA ZG553 CS4M A, B, C (NPN)

TWINROD (B series)
— See Twinrod Section

HORV RODLESS CYLINDER
— See HORV Section

HIGH MULTI CYLINDER
— See High Multi Cylinder Section

GUIDED BLOCK CYLINDER
— See Guided Block Cylinder Section

GUIDED ACTUATOR
— See Guided Actuator Section

Order example (Stainless Steel Cylinders only)Order example (except Stainless Steel Cylinders)
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