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Magnetostrictive Applications
Temposonics Technology
Superior Performance
High performance machines require high performance sensing solutions, and
Temposonics technology has been the leader in precision magnetostrictive-based
linear position sensing for more than 35 years.
Continuous investment in research and development has enabled MTS to produce
the world’s highest resolution magnetostrictive sensors, with the fastest update rates
for high speed motion control, the tightest non-linearity speci cations, and the latest
in high performance eldbus compatible outputs.
The wide range of Temposonics high performance sensors allow you to design,
manufacture, and deliver the world’s most productive manufacturing machines, and
for your customers to deliver high quality and cost optimized products. In a globally
competitive environment, superior performance enables high quality, high
productivity solutions. Don’t settle for less, choose MTS Temposonics technology.

Plastics & Rubber Manufacturing
Higher Performance, Lower Cost
The world’s highest performance injection molding machines, blow molding
machines, tire presses, and extrusion ltration systems utilize Temposonics
technology to deliver high speed, high quality results. High speed industrial
networks combined with precision Temposonics sensors, help these machines
produce highly precise products while delivering world-class productivity. Multiposition sensing optimizes costs by controlling two or more motion axes with a
single sensor. Resolutions to 0.5 μm enable precision clamp and mold positioning.
Legendary Temposonics reliability means that your machine is up and running. High
quality and world class productivity – Temposonics Technology delivers.

Primary & Secondary Woodworking
Optimizing Productivity
MTS Temposonics sensors are designed and built to withstand the rigors of sawmill
applications and have been that industry’s standard for more than 35 years. Recent
advances in high speed serial interfaces, enhanced shock and vibration resistance,
and the availability of a precision velocity signal (simultaneous with position signal)
have enabled new machine control algorithms that increase speed and improve
yields. This adds up to increasing productivity and more pro table mill operations.
MTS has led the way for more than 35 years, and our newest generation of sensors
carries the tradition forward.
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Magnetostrictive Applications
Fluid Power: Hydraulic & Pneumatic Cylinders
Operational Eﬃciency Plus High Performance
High performance, durability and value have made MTS’ Temposonics sensor
technology the standard for in-cylinder applications in the hydraulics industry for
more than 35 years. In addition to superior features like linearity compensation,
resistance to shock and vibration and EMI immunity, our innovative modular design
allows for easy replacement of the sensing element and electronics without breaking
the cylinder’s high-pressure seal, thus signi cantly reducing maintenance costs and
downtime. This means your machines are up and your operations are running at peak
eﬃciency.

Motion Simulation
Entertainment Industry
There is a growing need in the entertainment industry for the coordination of
video display and position feedback of audience seat movement.
Temposonics sensors deliver:
Superior response and accuracy; achieves higher simulated motion
delity
Replaceable sensing element eliminates the need to drop hydraulic
pressure or break hydraulic seal
Embedded or detached electronics available for short installation
envelopes
Simultaneous position and velocity outputs enable high performance
servo-hydraulic positioning

Steel Manufacturing and Metal Forming
Superior Speed and Accuracy
Our high-speed R-Series SSI position sensors continue to get faster and more
accurate making them an ideal choice for a wide range of machine tool applications.
Our SSI sensor also comes with a host of housing and installation options such as the
NEMA Type 4X housing and high shock and vibration mechanics to improve
immunity and operation in the harshest production environments.
Resolution down to 0.5 μm (0.00002 in.)
Accuracy as good as ± 10 μm (± 0.0004 in.)
Cycle times as low as 100 μsec.
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Magnetostrictive Applications
Process Industries
Quality Manufacturing
By optimizing machine performance and product ow control, Temposonics
sensors oﬀer:
Superior accuracy with higher consistency between changeovers and
reduced setup time
Precise and repeatable positioning for smoother, more controlled motion
Improved eﬃciency, yield, and throughput while maintaining quality

Other Application Examples
MTS Sensors Continue to Provide More Application Solutions
Where ever demanding performance is required, Temposonics sensor’s provide the
trusted solution. A wide range of industries and automation processes that rely on
Temposonics state-of-the-art technology is continuously increasing.
Assembly automation

Material handling and packaging

Primary metal production

Test & measurement

Paper and textiles

Wind turbines

Robotics

Medical equipment

Glass cutting

Power generation

Food and beverage

Control systems

Adhesive dispensing
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Temposonics Linear Displacement Sensor Overview

R-SERIES

G-SERIES

Advanced performance and
capability for motion control

RH

Sensor Model

RP

Rod style housing for use
in hydraulic / pneumatic
cylinders

RF

The sensors with backwards compatibility
and speciﬁc applications

RS / RM

RD4

Rod style housing with
Aluminium extrusion pro le
Flexible rod housing for
detached electronics and
housing easily mounts on
mounting along an arc or
mounting block. Ideal for
machine surface
for limited installation space
clevis mounted cylinders

IP69K protective
housing for harsh
environment conditions

GH / GP

Rod or pro le style housings

Current: 0/4 ...20 mA; 20....4/0 mA
Additional output ranges available between 0 and 20 mA.

Current: 0/4...20 mA; 20...4/0 mA

Voltage: 0...10 V; 10...0 V; -10...+10 V
Additional output ranges available between -10 and +10 V.

Voltage: 0...10 V; 10...0 V; -10...+10 V; +10...-10 V

SSI: Gray or binary coding; data length selectable; synchronous /
asynchronous measurement; optional parity- and error bit.

Output

Fieldbus: CANbus; CANopen; DeviceNet; Proﬁbus DP; EtherCAT; EtherNet/IP; Pro net

Start / Stop Impuls RS 422

Measuring
Range

50 - 7600 mm

50 - 5000 mm

100 - 20 000 mm

25 - 5000 mm

Analog: 16 Bit; 0,0015 % (Minimum 1µm)

50 - 7600 mm

Analog: 50-2500 mm
Start / Stop: 50-7600 mm

Analog: 50-2500 mm
Start / Stop: 50-5000 mm

Analog: Controller dependent
and restricted by
output ripple (0,01 %)

Resolution
Digital: CAN 2 µm; Proﬁbus, Pro net, EtherCAT, EtherNet/IP 1 µm; SSI 0,5 µm

Power Supply

24 V (+20% / -15%)

Start / Stop: up to 5 µm
(only controller dependent)

24 V (+20% / -15%)

Velocity Measurement

Feature

Diagnostics
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Simultaneous Multi Magnet Measurement
Analog 2 positions; CANopen up to 4 positions; EtherCAT up to 20 positions;
Proﬁbus, CANbus up to 20 positions; SSI diﬀerentiation measurement of 2 positions

Simultaneous multi position measurement
Start / Stop; Analog 2 positions

Measuring range and sensor parameters are programmable.

Measuring range programmable.

Diagnostics LEDs for general information and troubleshooting.
Sensor parameters can be diagnosed and changed with programming
tool. Programmable sensor parameters.

Diagnostics LEDs: Diagnostic data online
via programming tool.

Temposonics Linear Displacement Sensor Overview

G-SERIES

E-SERIES

The sensors with backwards compatibility
and speciﬁc applications

HPH

Economical sensor models for simple position measurement
applications with compact dimensions

GB

GT2 / GT3

EH

The rod version with ﬂat head
for special conditions

The redundant sensor for high
safety and availability

Current: 4..20 mA ; 20..4 mA

Current: 4(0)...20 ; 20...4(0) mA

Current: 4...20 mA ; 20...4 mA

Voltage: 0...10 V and 10...0 V

Voltage: 0...10 / 10...0 /
-10...+10 / +10...-10 Vdc

Voltage: 0...10 V and/or 10...0 V

Compact rod style housing
for use in hydraulic /
pneumatic cylinders

SSI: Gray or binary coding;
data length selectable;
synchronous / asynchronous
measurement

Flameproof housing for
use in hazardous areas

EP

EL

ER

Alunimium extrusion pro le
housing easily mounts on
machine surface

Low height proﬁle housing
for lower clearance on machine

Rod-and-cylinder housing
provides versatile mounting
options and internal magnet

HPH

With approvals according to ATEX
and UL (USA, Canada) for
RH and GH sensors

SSI: Gray or binary coding; data length selectable

Fieldbus: CANOpen

Start / Stop Impuls RS 422

Analog: 50 - 2000 mm

GT2: 50 - 7000 mm
GT3: 50 - 2000 mm

Analog: Controller
dependent and restricted by
output ripple (0,01 %)

Analog: Controller
dependent (0,02%)

Start / Stop: 10 µm

50-2500 mm

50 - 2500 mm

50 - 2500 mm

50 - 1500 mm

Analog: Controller dependent and restricted by output ripple (0,02 %)
Dependant on
integrated Sensor
Digital: up to 10 µm dependent on controller

24 V (+20% / -15%)

24 V (+20% / -15%)

Position, two (GT2) or three
(GT3) output channel

Simultaneous multi position measurement
Start / Stop; Analog 2 positions

Measuring range
xed

Measuring range
programmable

Measuring range xed
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R-Series Models RP and RH (Analog Output)
Analog Outputs (Voltage/Current)

Model RP

Model RH

Pro le-Style Position Sensor

Rod-Style Position Sensor

Features
Linear, Absolute Measurement
LEDs For Sensor Diagnostics
Non-Contact Sensing Technology
Linearity Deviation Less Than 0.01%
Repeatability Within 0.001%
Direct Analog Outputs (Voltage or Current)
Single or Dual Channel Outputs (Position + Speed)

Bene ts
Rugged Industrial Sensor
Dual Magnet Position Measurement
100% Field Adjustable Null And Span Setpoints

Applications
Continuous Operation In Harsh Industrial Conditions
High Pressure Conditions
For Accurate, Dual-Magnet Position Measurement

Typical Industries
Fluid Power
Factory Automation
Material Handling and Packaging
Woodworking, Metalworking and Assembly Tools
Plastic Injection and Blow Molding
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R-Series Models RP and RH (Analog Output)
Product Overview and Speci cations
R-Series model RH and RP sensors are extremely robust and are ideal for continuous operation under harsh industrial conditions. MTS oﬀers two
standard sensor housings, rod and pro le extrusion. The rod housing is capable of withstanding high pressures such as those found in hydraulic
cylinders. The pro le extrusion housing provides convenient mounting options and captive sliding magnets which utilize slide bearings of
special material that reduce friction, and help mitigate dirt build up. The sensor head contains the active signal conditioning and a complete
integrated electronics interface. Double shielding is used to ensure EMI protection for unsurpassed reliability and operating safety.

Parameters

Speci cations

Parameters

Measured output
variables:

Position + speed (magnitude) or velocity
(with direction) for single or dual magnets

Operating
conditions:

Resolution:

Position measurement:
16 bit; 0.0015% (minimum 1 μm)
Speed measurement:
0.1 mm/s

Operating temperature:
-40 °C (-40 °F) to +75 °C (+167 °F)
Relative humidity: 90% no condensation
Temperature coeﬃcient: < 30 ppm/ °C

EMC test:

Electromagnetic emission:
IEC/EN 50081-1
Electromagnetic susceptibility:
IEC/EN 50082-2, IEC/EN 61000-4-2/3/4/6,
level 3/4 criterium A, CE quali ed

Output

Speci cations

Environmental

Linearity deviation:

< ± 0.01% full stroke
(minimum ± 50 μm)

Repeatability:

< ± 0.001% full stroke
(minimum ± 2.5 μm)

Shock rating:

100 g (single hit)/
IEC standard 68-2-27 (survivability)

Hysteresis:

< 4 μm

Vibration rating:

Analog Outputs:

Voltage:
0 to 10, 10 to 0, -10 to +10, +10 to -10
Vdc (minimum controller load >5k ohms)
Current:
4(0) to 20 mA, 20 to 4(0) mA
(minimum/maximum load 0/500 ohms)

15 g (30 g with HVR option)/10 to 2000 Hz,
IEC standard 68-2-6

Stroke lengths:

Speed
measurement:

Range (Pro le style):
25 to 5080 mm (1 to 200 in.)
Range (Rod style):
25 to 7620 mm (2 to 300 in.)
Update times:
0.5 ms up to 1200 mm, 1.0 ms up to
2400 mm, 2.0 ms up to 4800 mm, 5.0 ms up
to 7620 mm stroke length
Range:
0.025 - 10 m/s (1.0 - 400.0 in./s)
Deviation: <0.5%
Resolution:
0.1 mm/s (0.004 in./s)
Update times:
Refer to update times in
stroke lengths' above

Electronics
Operating
Voltage:

Setpoints

+24 Vdc nominal: -15% or +20% *
Polarity protection: up to -30 Vdc
Over voltage protection: up to 36 Vdc
Current drain: 100 mA typical
Dielectric withstand voltage: 500 Vdc
(DC ground to machine ground)
Setpoint adjustment (Null/Span):
100% of electrical stroke length. 25 mm
(0.98 in.) min. distance between setpoints.
For dual-magnet outputs:
76 mm (3 in.) min. distance between
magnets

Wiring
Connection type:

6-pin male D60 (M16) connector or
integral cable

Pro le Style Sensor (Model RP)
Electronic head:

Aluminum housing with diagnostic LED
display
(LEDs located beside connector/cable exit)

Sealing:

IP 65 **

Sensor extrusion:

Aluminum (Temposonics pro le style)

Mounting:

Any orientation. Adjustable mounting
feet or T-slot nut (M5 threads) in bottom
groove

Magnet types:

Captive-sliding magnet or open-ring
magnet

Rod Style Sensor (Model RH)
Electronic head:

Aluminum housing with diagnostic LED
display
(LEDs located beside connector/cable exit)

Sealing:

IP 67 or IP 68 for integral cable models **

Sensor rod:

304L stainless steel

Operating
pressure:

350 bar static, 690 bar peak
(5000 psi static, 10,000 psi peak)

Mounting:

Any orientation. Threaded ange M18 x 1.5
or 3/4 - 16 UNF-3A

Typical mounting torque: 45 N-m (33 ft. - lbs.)
Magnet types:

Ring magnet, open-ring magnet, or magnet
oat

* UL Recognition requires an approved power supply with energy limitation (UL 61010-1), or Class 2 rating according to the National Electrical Code (USA) / Canadian Electrical Code.
** The IP rating is not part of the UL Recognition.
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R-Series Models RP and RH (Analog Output)
Analog Output Options, Programmability Enhanced Monitoring
and Diagnostics
Output Options
R-Series analog sensors provide single or dual-magnet
sensor options along with single or dual-channel outputs
(see ‘Figure 1’).
The R-Series analog sensor can be ordered for singleposition magnet applications which provide one position
output, and/or one velocity output over the active stroke
length.
The R-Series sensor can also be ordered for dual-position
magnet applications which provide two position outputs,
or two velocity outputs, or one of each.

Advanced Communication and
Programmability
Sensor Field Programming
Temposonics R-Series Analog sensors are pre-con gured at
the factory by model number designation. For many
applications, normal sensor installation and operation does
not require additional adjustment. If however, sensor
parameter changes are required in the eld, the ‘R-Series
Analog PC Programming Kit, part no. 253309-1’ (see ‘Figure
3’) can be used to easily program the sensor electronically
without opening the sensor’s housing.
Field programming to adjust the output values is available
for any setting needed, within the selected output range.
Each sensor’s output range is selected from the available
options when ordering a particular sensor model number.
There are six diﬀerent manufacturing build types available,
three single channel and three dual channel outputs in
various ranges as described below:
Single-channel output for either position or speed:
Ÿ
Ÿ
Ÿ

Voltage output between 0 and +10 volts
Voltage output between -10 and +10 volts
Current output between 0 (or 4) and 20 mA

Dual-channel outputs for position and/or speed:

Figure 1. Single and dual-magnet output diagram
When using dual magnets, the minimum allowed distance between
the magnets is 75 mm (3 in.) to maintain proper sensor output.

Enhanced Monitoring and Diagnostics
Sensor Status and Diagnostic Display
Diagnostic LEDs (green/red),
located beside the connector or
cable exit (see ‘Figure 2’), provide
basic visual monitoring for normal
sensor operation and
troubleshooting. Diagnostic
display LEDs indicate four modes
described in ‘Table 1’.
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Voltage outputs between 0 and +10 volts
Voltage outputs between -10 and +10 volts
Current outputs between 0 (or 4) and 20 mA
Field Programming Notes:
Field programming allows for numerous custom sensor con gurations,
however, please note that eld programming can not be used to change
the R-Series Analog sensor from one manufacturing build type to
another.
Field programming (output voltages):

1. Sensor models ordered with one output channel can not be
reprogrammed in the eld to provide a second output channel.

2. Sensor models ordered with positive only output voltages can not

Figure 2. R-Series sensor
diagnostic LEDs

Green

Red

Operation Status/Mode

On
On
On

Oﬀ
Flashing
On

Flashing

On

Normal function (operation mode)
Magnet out of setup range
Magnet not detected or wrong
quantity of magnets
Programming mode

Table 1. Diagnostic LED codes

Ÿ
Ÿ
Ÿ

be reprogrammed in the eld to include negative output
voltages.
3. Sensor models ordered with both positive and negative output
voltages can be reprogrammed in the eld for positive only
voltages, or negative only voltages. However, resolution is then
reduced.

Figure 3.
R-Series Analog PC Programming Kit,
Part no. 253309-1 (For single or dual
magnet sensor applications)

R-Series Models RP and RH (Analog Output)
Model RH Rod-Style Sensor Dimension References
The Temposonics R-Series rod-style sensor (Model RH) oﬀers modular construction, exible mounting con gurations, and easy
installation. The Model RH sensor is designed for mounting in applications where high pressure conditions exist, (5000 psi
continuous, 10,000 psi spike), such as inside hydraulic cylinders. The Model RH sensor may also be mounted externally in many
applications.
Stroke-Dependent Dead Zones:
Stroke Length:

Dead Zone:

25 mm (1 in.) - 5000 mm (197 in.)
5005 mm (197.1 in.) - 7620 mm (300 in.)

63.5 mm (2.5 in.)
66 mm (2.6 in.)

Model RH, Rod-Style Sensor with Ring Magnet (Magnet Ordered Separately)
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 10. Model RH Rod-style sensor dimension reference (shown with the D60 integral connection)

Model RH, Rod-Style Sensor with 6-Pin Din Mating Cable Connector
(Magnet Ordered Separately)
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 11. Model RH Rod-style sensor dimension reference (shown with mating cable connector)

Housing Style Flange Type

Description

A - Flange Threads

B - Dimensions

C - Dimensions

T
S
M

US customary threads with raised-face ange
US customary threads with at-faced ange
Metric threads with at-faced ange

3/4" - 16 UNF-3A
3/4" - 16 UNF-3A
M18 x 1.5

1.75 in.
1.75 in.
46 mm

2 in.
2 in.
53 mm

Table 2. Model RH Rod-style sensor housing style and ange type references

Standard Magnet Selections, Mounting and Installation (Model RH)
Magnets must be ordered separately with Model RH position sensors. The standard ring magnet(part number 201542-2) is suitable
for most applications.
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R-Series Models RP and RH (Analog Output)
Ordering Information
R
(3 to 7 digit code, de ned by the output option selected)
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

=

Sensor Model
RP =

Pro le Style

R

1-2

RH = Hydraulic rod style
=

Housing Style

3

Model RP pro le-style sensor (includes one magnet):
S=

Captive-sliding magnet with ball joint
at top (part no. 252182)

S = Captive-sliding magnet with ball
joint at front (part no. 252184)

M = Open-ring magnet
(part no. 251416-2)

Model RH rod-style sensor (magnet(s) must be ordered separately):
T=

US customary threads, raised-faced
ange and pressure tube, standard

T = Same as option “T”, except uses
uoroelastomer seals for the
electronics housing

S=

US customary threads, at-faced
ange and pressure tube, standard

S = Same as option “S”, except uses
uoroelastomer seals for the
electronics housing

M=

Metric threads, at-faced ange and
pressure tube, standard

M = Same as option “M”, except uses
uoroelastomer seals for the
electronics housing

B = Sensor cartridge only (no ange
and pressure tube, stroke length
< 1830 mm (72 in.))

=

Stroke Length

3

M = Millimeters (Encode in 5 mm increments)
.

U

Stroke Length Notes:
= Inches and tenths
(Encode in 0.1 in. increments) 1. Pro le-style sensor (model RP) stroke range = 25 mm (1 in.) - 5080 mm. (200 in.)
2. Rod-style sensor (model RH) stroke range = 25 mm (1 in.) - 7620 mm (300 in.)
=

Connection Type
D60

Integral Connector:
= 6-pin DIN (M16), male, standard

R
F

Integral Cables:
= Integral cable, PVC jacket, pigtail termination, standard
= Integral cable, black polyurethane jacket with pigtail termination
Cable Length:
Encode in feet if using US customary stroke length
Encode in meters if using metric stroke length
= 3 (03) to 98 (98) ft. or 1 (01) to 30 (30) meters.

Cable Length Note:
MTS recommends the maximum integral cable length to be 10
meters (33 ft.). Cables greater than 10 m (33 ft.) in length are
available, however, proper care must be taken during handling and
installation.
=

Input Voltage
1
A

= +24 Vdc (+20% - 15%)
= Same as option “1” except includes the High
Vibration-Resistant (HVR) option for Model
RH only, limited to stroke range = 50 mm (2
in.) - 2000 mm (78.7 in.), Refer to ‘HVR Option
Note’.
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HVR Option Note:
The High Vibration-Resistant (HVR) option provides the model RH rod-style sensors
with increased resistance to shock and vibration for use in heavy duty machinery.
Refer to “G-Series and R-Series Sensors for High Shock and Vibration Applications”,

Output (13-19)
3 to 7 digit code de ned by the output option selected from pages 12 and 13
1 Output channel with 1 magnet (3 digit code).
Output #1 = Magnet position
V01 = 0 to +10 Vdc
A01 = 4 to 20 mA
V11 = +10 to 0 Vdc
A11 = 20 to 4 mA
V21 = -10 to +10 Vdc
A21 = 0 to 20 mA
V31 = +10 to -10 Vdc
A31 = 20 to 0 mA
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9-11

=

13-19

R-Series Models RP and RH (Analog Output)
Ordering Information
R
(3 to 7 digit code, de ned by the output option selected)
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

=

2 Output channels with 2 magnets (3 digit code)

13-15

Choose a value described below to encode 3 digits (sensor part number boxes 13-15) refer to ‘Setpoint Note’

Output #1 = Magnet #1 position
V02
V12
V22
V32
A02
A12
A22
A32

=
=
=
=
=
=
=
=

0 to +10 Vdc
+10 to 0 Vdc
-10 to +10 Vdc
+10 to -10 Vdc
4 to 20 mA
20 to 4 mA
0 to 20 mA
20 to 0 mA

Output #2 = Magnet #2 position
0 to +10 Vdc
+10 to 0 Vdc
-10 to +10 Vdc
+10 to -10 Vdc
4 to 20 mA
20 to 4 mA
0 to 20 mA
20 to 0 mA
=

2 Output channels with 1 magnet (7 digit code)

13-19

(Choose a maximum speed value described below in Table 3 to encode all 7 digits (sensor part number boxes 13 - 19)

Output #1 = Magnet position
V01
V11
A01
A11

=
=
=
=

0 to +10 Vdc
+10 to 0 Vdc
4 to 20 mA
20 to 4 mA

Output #1 = Magnet position
V41
V51
V61
V71
V81
V91
A41
A51

=
=
=
=
=
=
=
=

0 to +10 Vdc
+10 to 0 Vdc
0 to +10 Vdc
+10 to 0 Vdc
-10 to +10 Vdc
+10 to -10 Vdc
4 to 20 mA
20 to 4 mA

Output #1 = Magnet position
V03

= 0 to +10 Vdc (3 digit code)

Output #2 = Speed magnitude
+10 (towards head)
+10 (towards head)
20 (towards head)
20 (towards head)

0 (at rest)
0 (at rest)
4 (at rest)
4 (at rest)

+10 (towards tip) Vdc
+10 (towards tip) Vdc
20 (towards tip) mA
20 (towards tip) mA

Output #2 = Velocity (speed with direction)
0 (towards head)
+10 (towards head)
-10 (towards head)
+10 (towards head)
-10 (towards head)
+10 (towards head)
4 (towards head)
20 (towards head)

5 (at rest)
5 (at rest)
0 (at rest)
0 (at rest)
0 (at rest)
0 (at rest)
12 (at rest)
12 (at rest)

+10 (towards tip) Vdc
0 (towards tip) Vdc
+10 (towards tip) Vdc
-10 (towards tip) Vdc
+10 (towards tip) Vdc
-10 (towards tip) Vdc
20 (towards tip) mA
4 (towards tip) mA

Output #2 = Velocity (speed with direction)
+10 to 0 Vdc

Table 3. For Sensor Models with Speed Output
(Choose a maximum speed value described below to encode the last 4 digits (sensor part number boxes 16-19)
For US customary stroke lengths, encode speed for in./s.

0

1

.

= Speed output maximum
Available range for US customary stroke lengths is 1.0 to 400.0 in./s, (0010 … 4000)
Example:
Maximum speed of 12.0 in./s, and output produced for velocity = [-10(towards head) … 0(at rest) … +10(towards tip)
Volts]
Encode: V 6 1 0 1 2 0 or V 8 1 0 1 2 0
For metric stroke lengths, encode speed for m/s (range #1) or mm/s (range #2) using the information provided below:
Speed range #1, ( 0
. )
= Speed output maximum
Speed range #1 for metric stroke lengths is 0.1 to 10.0 m/s, (0001 … 0100)
Example:
Maximum speed of 5.5 m/s, and output produced for speed = [+10(towards head) … 0(at rest) … +10(towards tip) Volts],
Encode: V 0 1 0 0 5 5 or V 1 1 0 0 5 5
Speed range #2, ( 1
)
= Speed output maximum
Speed range #2 for metric stroke lengths is 25 to 90 mm/s, (1025 … 1090)
Example:
Maximum speed of 50 mm/s, and output produced for velocity = [4(towards head) … 12(at rest) … 20(towards tip) mA]
Encode: A 4 1 1 0 5 0
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R-Series Models RP and RH (SSI Output)
Synchronous Serial Interface (SSI Output)

Model RP

Model RH

Pro le-Style Position Sensor

Rod-Style Position Sensor

Features
Linear, Absolute Measurement
LEDs For Sensor Diagnostics
Non-Contact Sensing Technology
Linearity Deviation Less Than 0.01%
Repeatability Within 0.001%
Direct 24/25/26 Bit SSI Output, Gray/Binary Formats
Synchronous Measurement for Accurate Velocity/Acceleration Calculations

Bene ts
Superior Accuracy; Resolution Down to 0.5 Micron
Rugged Industrial Sensor
High-Speed Update Options
Linearity Correction Options
Velocity Output Option
Optional Diﬀerential Measurement Between Two Magnets

Applications
Continuous Operation In Harsh Industrial Conditions
High Pressure Conditions
For Fast, Precision Motion Control

Typical Industries
Factory Automation
Fluid Power
Plastic Injection and Blow Molding
Material Handling and Packaging
Woodworking, Metalworking and Machine Tools
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R-Series Models RP and RH (SSI Output)
Product Overview and Speci cations
R-Series model RP and RH sensors are extremely robust and are ideal for continuous operation under harsh industrial conditions. MTS oﬀers two
standard sensor housings, rod and pro le extrusion. The rod housing is capable of withstanding high pressures such as those found in hydraulic
cylinders. The pro le extrusion housing provides convenient mounting options and captive-sliding magnets which utilize slide bearings of
special material that reduce friction, and help mitigate dirt build up. The sensor head contains the active signal conditioning and a complete
integrated electronics interface. Double shielding is used to ensure EMI protection for unsurpassed reliability and operating safety.

Parameters

Speci cations

Parameters

Measured output
variables:

Position, or position diﬀerence between 2
magnets, or velocity, internal temperature

Operating
conditions:

Resolution:

0.5 μm, 1 μm, 2 μm, 5 μm, 10 μm, 20 μm,
50 μm, 100 μm

Operating temperature:
-40 °C (-40 °F) to +75 °C (+167 °F)
Relative humidity: 90% no condensation
Temperature coeﬃcient: < 15 ppm/ °C

EMC test:

Electromagnetic emission:
IEC/EN 50081-1
Electromagnetic susceptibility:
IEC/EN 50082-2, IEC/EN 61000-4-2/3/4/6,
level 3/4 criterium A, CE quali ed

Shock rating:

100 g (single hit)/
IEC standard 68-2-27 (survivability)

Vibration rating:

15 g (30 g with HVR option)/
10 to 2000 Hz, IEC standard 68-2-6

Output

Environmental

Update Rate
Measuring length:
Measurements/Sec:

300 750 1000 2000 5000 mm
3.7 3.0 2.3 1.2 0.5 kHz
(Up to 10 kHz for high-speed update option)

Linearity deviation:

< ± 0.01% full stroke, (minimum ± 40 μm)
(Linearity Correction Option (LCO) available)

Repeatability:

< ± 0.001% full stroke
(minimum ± 2.5 μm)

Hysteresis:

< 4 μm (2 μm is typical)

Outputs:

Length:
Baud rate:
Stroke lengths:

Distance between
magnets:

Interface:
Synchronous Serial Interface (SSI)
(RS-422 type diﬀerential signal pairs)
Data format:
Binary or gray, optional parity and error bit,
optional internal temperature.
Data length:
8 to 32 bit
Data speed (Baud rate):
70 kBd* to 1 MBd, depending on cable
length (see below):
<3
<50
<100 <200 <400m
1.0 MBd <400 kBd <300 kBd <200 kBd <100 kBd

Wiring
Connection type:

7-pin male D70 (M16) connector, 10-pin
male MS connector or integral cable

Pro le Style Sensor (Model RP)
Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connector/
cable exit)

Sealing:

IP 65**

Sensor extrusion:

Aluminum (Temposonics pro le style)

Mounting:

Range (Pro le style):
25 to 5080 mm (1 to 200 in.)
Range (Rod style):
25 to 7620 mm (1 to 300 in.)

Any orientation. Adjustable mounting feet or
T-slot nut (M5 threads) in bottom groove

Magnet types:

Captive-sliding magnet or open-ring magnet

75 mm (3 in.) Minimum for 2 magnet
diﬀerential output
* With standard mono op of 16 μs

Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connector/
cable exit)

Sealing:

IP 67 or IP 68 for integral cable models**

Sensor rod:

304L stainless steel

Operating
pressure:

350 bar static, 690 bar peak
(5000 psi, 10,000 psi peak)

Mounting:

Any orientation. Threaded ange M18 x 1.5
or 3/4 - 16 UNF-3A

Electronics
Operating
Voltage:

Speci cations

+24 Vdc nominal: -15% or +20% *
Polarity protection: up to -30 Vdc
Overvoltage protection: up to 36 Vdc
Current drain: 100 mA typical
Dielectric withstand voltage:
500 Vdc (DC ground to machine ground)

Rod Style Sensor (Model RH)

Typical mounting torque: 45 N-m (33 ft. - lbs.)
Magnet types:

Ring magnet, open-ring magnet, or magnet
oat

* UL Recognition requires an approved power supply with energy limitation (UL 61010-1), or Class 2 rating according to the National Electrical Code (USA) / Canadian Electrical Code.
** The IP rating is not part of the UL Recognition.
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R-Series Models RP and RH (SSI Output)
Ordering Information
For advanced options

R

S
(3 to 7 digit code, de ned by the output option selected)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

=

Sensor Model
RP =

Pro le Style

21

22

R

1-2

RH = Hydraulic rod style
=

Housing Style

3

Model RP pro le-style sensor (includes one magnet):
S=

Captive-sliding magnet with ball
joint at top (part no. 252182)

V = Captive-sliding magnet with ball
joint at front (part no. 252184)

M = Open-ring magnet
(Part no. 251416-2)

Model RH rod-style sensor (magnet(s) must be ordered separately):
T=

US customary threads, raised-faced
ange and pressure tube, standard

U = Same as option ‘T’, except uses
uoroelastomer seals for the
electronics housing

S=

US customary threads, at-faced
ange and pressure tube, standard

H = Same as option ‘S’, except uses
uoroelastomer seals for the
electronics housing

M=

Metric threads, at-faced ange and
pressure tube, standard

V = Same as option ‘M’, except uses
uoroelastomer seals for the
electronics housing

B = Sensor cartridge only (no ange
and pressure tube, stroke length
< 1830 mm (72 in.))

=

Stroke Length

4-8

M = Millimeters (Encode in 5 mm increments)
.

U

Stroke Length Notes:
= Inches and tenths
(Encode in 0.1 in. increments) 1. Pro le-style sensor (model RP) stroke range = 25 mm (1 in.) - 5080 mm. (200 in.)
2. Rod-style sensor (model RH) stroke range = 25 mm (1 in.) - 7620 mm (300 in.)
=

Connection Type
D70
MS0

Integral Connector:
= 7-pin DIN (M16), male, standard
= 10-Pin MS style, male

P
R
F

Integral Cables:
= Integral high-performance cable, orange jacket with pigtail termination
= Integral cable, PVC jacket, pigtail termination, standard
= Integral cable, black polyurethane jacket with pigtail termination
Cable Length:
Encode in feet if using US customary stroke length
Encode in meters if using metric stroke length
= 3 (03) to 98 (98) ft. or 1 (01) to 30 (30) meters.

= +24 Vdc (+20% - 15%)
= Same as option “1” except includes the High
Vibration-Resistant (HVR) option for Model
RH only, limited to stroke range = 25 mm
(1 in.) - 2000 mm (78.7 in.), Refer to ‘HVR
Option Note’.

MTS recommends the maximum integral cable length to be
10 meters (33 ft.). Cables greater than 10 m (33 ft.) in length
are available, however, proper care must be taken during
handling and installation.

HVR Option Note:
The High Vibration-Resistant (HVR) option provides the model RH rod-style sensors
with increased resistance to shock and vibration for use in heavy duty machinery.
Refer to “G-Series and R-Series Sensors for High Shock and Vibration Applications”,
document part no.: 551073 for more information.

Output (13-19)
S + the 6 digit Output code de ned (Continue to the next page)
Optional Advanced Outputs (18 - 22)
99 + the 3 digit Output code de ned (Continue to the next page)
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Cable Length Note:

=

Input Voltage
1
A

9-11

12

R-Series Models RP and RH (SSI Output)
Ordering Information
For advanced options

R

S
(3 to 7 digit code, de ned by the output option selected)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

=

Output (13-19)

18

19

20

21

22

S

13-19

S + the 6 digit Output code

[14] Data length

[14] Data length

[16] Resolution

[17] Filtering Performance

1
2
3

B
G

1
2
3
4
5
6
8
9

1
A
C
D
G

= 25 bits
= 24 bits
= 26 bits

= Binary
= Gray code

=
=
=
=
=
=
=
=

0.005 mm
0.01 mm
0.05 mm
0.1 mm
0.02 mm
0.002 mm
0.001 mm
0.0005 mm

K
N

=Standard, no lter
=No lter + error delay (4 cycles)
=No lter + error delay (8 cycles)
=No lter + error delay (10 cycles)
=Noise reduction lter (8 values) +
error delay (10 cycles)
=Peak reduction lter (8 values)
=Peak reduction lter (8 values)
+ error delay (10 cycles)

[18] [19} Signal Options (scale orientation)
00
01
02
05
16
99

=
=
=
=
=
=

Measuring direction forward, async
Measuring direction reverse, async
Measuring direction forward, sync1
Measuring direction forward, bit-25 = Alarm, bit-26 = Parity even, (select data length 26 bits), async
Measuring direction forward, LCO
Advanced output options (Enter 99 and an additional 3 character suﬃx as shown below for boxes 18-22).
Advanced outputs are optional and are not required to complete a valid model number.

=

Optional Advanced Outputs (18-22)
99 + 3 digit Output code

18

[20] Measurement Contents

[21] Direction and Sync Mode

1
2
3
4
5
6

1
2
3
4
5
6
7
8

=
=
=
=
=
=

Position
Position diﬀerence between 2 magnets
Velocity
Position + temperature
Position diﬀerence between 2 magnets + temperature
Velocity + temperature

9 9

=
=
=
=
=
=
=
=

19

18-22
20

21

22

Forward async
Forward sync1
Forward sync2
Forward sync3
Reverse async
Reverse sync1
Reverse sync2
Reverse sync3

[22] Linearity Correction Option (LCO) and Communication Diagnostics
0
1
2
4

=
=
=
=

No further option
LCO
Additional alarm bit + even parity bit (data length 26 bits)
Additional alarm bit + even parity bit + LCO (data length 26 bits)
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R-Series Models RP and RH (DeviceNet Output)
R-Series Models RP and RH (DeviceNet Output)

Model RP

Model RH

Pro le-Style Position Sensor

Rod-Style Position Sensor

Features
Linear, Absolute Measurement
LEDs For Sensor Diagnostics
Superior Accuracy, Resolution down to 2 μm
Non-Contact Sensing Technology
Linearity Deviation Less Than 0.01%
Repeatability Within 0.001%
Direct DeviceNet Output

Bene ts
Rugged Industrial Sensor
Cost-eﬀective Communications Network linking Industrial
Measurement and Control Devices
Interface Up to 64 Devices using one cables

Applications
Continuous Operation In Harsh Industrial Conditions
High Pressure Conditions

Typical Industries
Factory Automation
Fluid Power
Plastic Injection and Blow Molding
Material Handling and Packaging
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R-Series Models RP and RH (DeviceNet Output)
Product Speci cations
Parameters

Speci cations

Parameters

Measured output
variable:

Position

Operating
conditions:

Resolution:

2 μm or 5 μm

Operating temperature:
-40 °C (-40 °F) to +75 °C (+167 °F)
Relative humidity: 90% no condensation
Temperature coeﬃcient: 15 ppm/ °C

Update times:

0.5 ms up to 1200 mm,
1.0 ms up to 2400 mm,
2.0 ms up to 4800 mm,
4.0 ms up to 7600 mm stroke length

EMC test:

Linearity deviation:

< ± 0.01% full stroke (minimum ± 40 μm)

Electromagnetic emission:
IEC/EN 50081-1
Electromagnetic susceptibility:
IEC/EN 50082-2, IEC/EN 61000-4-2/3/4/6,
level 3/4 criterium A, CE quali ed

Repeatability:

< ± 0.001% full stroke
(minimum ± 2.5 μm)

Shock rating:

100 g (single hit)/IEC standard 68-2-27
(survivability)

Hysteresis:

< 4 μm

Vibration rating:

15 g / 10 to 2000 Hz / IEC standard 68-2-6

Output:

Interface:
CAN-Fieldbus system ISO DIS 11898
Data protocol DeviceNet release 2.0

Output

Baud rate, kBit/s:
Cable length, m:

Environmental

500
<100

250
<250

125
<500

Wiring
Connection type:

Range (Pro le style):
25 mm to 5080 mm (1 in. to 200 in.)
Range (Rod style):
25 mm to 7620 mm (1 in. to 300 in.)

Pro le Style Sensor (Model RP)
Aluminum housing with diagnostic LED
display (LEDs located beside connector/
cable exit)

Sealing:

IP 65**

Sensor extrusion:

Aluminum (Temposonics pro le style)

Mounting:

Any orientation. Adjustable mounting
feet or T-slot nut (M5 threads) in bottom
groove

Magnet types:

Captive-sliding magnet or open-ring magnet

Electronics
Operating
Voltage:

+24 Vdc nominal: -15% or +20%*
Polarity protection: up to -30 Vdc
Overvoltage protection: up to 36 Vdc
Current drain: 90 mA typical
Dielectric withstand voltage: 500 Vdc
(DC ground to machine ground)

5-pin male D51 DeviceNet connector

Electronic head:

Sensors will be supplied with ordered Baud rate
which can be changed by the customer.
Stroke lengths:

Speci cations

Rod Style Sensor (Model RH)
Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connector/
cable exit)

Sealing:

IP 67 or IP 68 for integral cable models**

Sensor rod:

304L stainless steel

Operating
pressure:

350 bar static, 690 bar peak
(5000 psi static, 10,000 psi peak)

Mounting:

Any orientation. Threaded ange M18 x 1.5
or 3/4 - 16 UNF-3A

Typical mounting torque: 45 N-m (33 ft. - lbs.)
Magnet types:

Ring magnet, open-ring magnet, or
magnet oat

* UL Recognition requires an approved power supply with energy limitation (UL 61010-1), or Class 2 rating according to the National Electrical Code (USA) / Canadian Electrical Code.
** The IP rating is not part of the UL Recognition.
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R-Series Models RP and RH (DeviceNet Output)
Model RP Pro le-Style Sensor Dimensions
Model RP Sensors - Standard Magnet and Installation References
Model RP, Pro le-Style Sensor with Open-Ring Magnet
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 3. R-Series Model RP Pro le-style sensor dimension reference (Shown with the D51 integral connector option)

Standard Magnet Selections, Mounting and Installation (Model RP)
Selection of Position Magnets (One Magnet Included with Model RP Sensor)
Temposonics Model RP pro le-style sensors oﬀer two basic mounting methods; side grooves for use with mounting feet or a
bottom groove that accepts special T-Slot nuts. Both the mounting feet and T-Slot nuts can be positioned along the sensor
extrusion to best secure the sensor for each particular application.
Refer to the Accessories section of MTS in this catalogue for magnet selections and detailed mounting and installation information.

Model RH Rod-Style Sensor Dimension Reference
The Temposonics R-Series rod-style sensor (Model RH) oﬀers modular construction, exible mounting con gurations, and easy
installation. The Model RH sensor is designed for mounting in applications where high pressure conditions exist, (5000 psi
continuous, 10,000 psi spike), such as inside hydraulic cylinders. The Model RH sensor may also be mounted externally in many
applications.
Stroke-Dependent Dead Zones:
Stroke Length:

Dead Zone:

25 mm (1 in.) - 5000 mm (197 in.)
5005 mm (197 in.) - 7620 mm (300 in.)

63.5 mm (2.5 in.)
66 mm (2.6 in.)

Standard Magnet Selections, Mounting and Installation (Model RH)
Model RH, Rod-Style Sensor with Ring Magnet (Magnet Ordered Separately)

Figure 4. Model RH Rod-style sensor dimension reference (shown with D51 integral connector options)
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R-Series Models RP and RH (DeviceNet Output)
Cable Connection Options and Ordering Information
Cable Connector Options (Field Installable) 5-Pin Din (D51) Female
(Drawing dimensions are for reference only) Appropriate grounding of cable shield is required at the controller end. Molded extension
cables are available from third-party vendors.
Connector and Connector Dimensions

Description

D51

R
1

2

3

4

5

6

7

8

9

10

11

Part Number

Female Cable Connector, Straight
Exit (D51) (Field installable)
5-Pin micro DeviceNet connector
mates with male (D51) connection type

370375

Female Cable Connector, 90° exit,
(D51) (Field installable)
5-Pin micro DeviceNet connector mates
with male (D51) connection type

370376

1

C202

12

13

14

15

1

16

17

18

19

=

Sensor Model
RP =

Pro le Style

RH = Hydraulic rod style

R

1-2

=

Housing Style

3

Model RP pro le-style sensor (includes one magnet):
S=

Captive-sliding magnet with ball joint
at top (Part no. 252182)

V = Captive-sliding magnet with ball
joint at front (Part no. 252184)

M = Open-ring magnet
(Part no. 251416-2)

Model RH rod-style sensor (magnet(s) must be ordered separately):
T=

US customary threads, raised-faced
ange and pressure tube, standard

U = Same as option 'T', except uses
uoroelastomer seals for the
electronics housing

S=

US customary threads, at-faced
ange and pressure tube, standard

H = Same as option 'S', except uses
uoroelastomer seals for the
electronics housing

M=

Metric threads, at-faced ange and
pressure tube, standard

V = Same as option 'M', except uses
uoroelastomer seals for the
electronics housing

B = Sensor cartridge only (no ange
and pressure tube, stroke length
< 1830 mm (72 in.))

=

Stroke Length

4-8

M = Millimeters (Encode in 5 mm increments)
.

U

Stroke Length Notes:
= Inches and tenths
(Encode in 0.1 in. increments) 1. Pro le-style sensor (model RP) stroke range = 25 mm (1 in.) - 5080 mm. (200 in.)
2. Rod-style sensor (model RH) stroke range = 25 mm (1 in.) - 7620 mm (300 in.)
=

Connection Type
D51

D 5 1

Integral Connector:
= 5-pin Micro DeviceNet, male, standard
=

Input Voltage
1

1

12

= +24 Vdc (+20% - 15%)
=

Output (13-19)

C

13-19

= CANbus output - Enter the 6 digit output code (1-6) de ned by the following selections

C
[1] [2] [3] [4] [5] [6]

[1] [2] [3] Protocol

[4] Baud rate

{5] Resolution

{6] Type

202

2
3
4

1
2

1

= DeviceNet

= 500 kBit/s
= 250 kBit/s
= 125 kBit/s

= 5 μm (0.0002 in.)
= 2 μm (0.00008 in.)

= Standard
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R-Series Models RP and RH (Pro bus-DP Output)
R-Series Models RP and RH (Pro bus-DP Output)

Model RP

Model RH

Pro le-Style Position Sensor

Rod-Style Position Sensor

Features
Linear, Absolute Measurement
LEDs For Sensor Diagnostics
Superior Accuracy, Resolution down to 1 μm
Non-Contact Sensing Technology
Linearity Deviation Less Than 0.01%
Repeatability Within 0.001%
Direct Pro bus-DP Output (Position +Velocity)
Standard and Multi-magnet position measurements (up to 20 positions per sensor)

Bene ts
Rugged Industrial Sensor
Ful lls All Requirements of Pro bus-DP (EN 50170) Protocol
Pro bus-DP Provides Powerful Functions for Diagnostics and Con guration
Linearity Correction Options

Applications
Continuous Operation In Harsh Industrial Conditions
High Pressure Conditions
For Accurate, Multi-Magnet Position Measurement (up to 20 positions per sensor)

Typical Industries
Factory Automation
Fluid Power
Plastic Injection and Blow Molding
Material Handling and Packaging
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R-Series Models RP and RH (Pro bus-DP Output)
Product Speci cations
Parameters

Speci cations

Parameters

Measured output
variables:

Position, up to 20 magnet positions
simultaneously
Position + Velocity, up to 5 magnets
simultaneously

Operating
conditions:

Resolution:

1 μm, other values are selectable when
using the .gsd le

Operating temperature:
-40 °C (-40 °F) to 75 °C (167 °F)
Relative humidity:
90% no condensation
Temperature coeﬃcient: < 15 ppm/ °C

EMC test:

0.5 ms at 500 mm, 1 ms at 2000 mm,
2 ms at 4500 mm, 3.1 ms at 7600 mm stroke
length. For each additional magnet add 0.05
ms,. Add 0.03 ms for approximate values for
velocity measurements.

Electromagnetic emission:
IEC/EN 50081-1
Electromagnetic susceptibility:
IEC/EN 50082-2, IEC/EN 61000-4-2/3/4/6,
level 3/4 criterium A, CE quali ed

Shock rating:

Linearity deviation:

< ± 0.01% full stroke (minimum ± 50 μm)
(Linearity Correction Option (LCO) available)

100 g (single hit)/IEC standard 68-2-27
(survivability)

Vibration rating:

15 g / 10 to 2000 Hz / IEC standard 68-2-6

Repeatability:

< ± 0.001% full stroke (minimum ± 2.5 μm)

Wiring

Hysteresis:

< 4 μm

Connection type:

Output:

Interface:
Pro bus-DP system ISO 74498
Data format:
Pro bus-DP (EN 50 170)

Data transmission
rates:

12 MBd 1.5 MBd 500 kBd 187.5 kBd ≤93.75 kBd

Cable length, m:

<100 <200 <400 <1000 <1200

Stroke length:

Range (Pro le style):
25 mm to 5080 mm (1 in. to 200 in.)
Range (Rod style):
25 mm to 7620 mm (1 in. to 300 in.)

Output

Update times:

Environmental

+24 Vdc nominal: -15% or +20%*
Polarity protection: up to -30 Vdc
Over voltage protection: up to 36 Vdc
Current drain: 90 mA typical
Dielectric withstand voltage: 500 Vdc
(DC ground to machine ground)

D63 option: Two 6-pin (M16) connectors
one male and one female
D53 option: Two 5-pin (M12) connectors
one male and one female. plus one 4-pin
connector (M8) male

Pro le Style Sensor (Model RP)
Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connectors)

Sealing:

IP 65**

Sensor extrusion:

Aluminum (Temposonics pro le style)

Mounting:

Any orientation. Adjustable mounting feet or
T-Slot nut (M5 threads) in bottom groove

Magnet types:

Captive-sliding magnet or open-ring magnet

Electronics
Operating
Voltage:

Speci cations

Rod Style Sensor (Model RH)
Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connectors)

Sealing:

IP 67**

Sensor rod:

304L stainless steel

Operating
pressure:

350 bar static, 690 bar peak
(5000 psi static, 10,000 psi peak)

Mounting:

Any orientation. Threaded ange M18x1.5 or
3/4-16 UNF-3A

Typical mounting torque: 45 N-m (33 ft. - lbs.)
Magnet types:

Ring magnet, open-ring magnet, or magnet
oat

* UL Recognition requires an approved power supply with energy limitation (UL 61010-1), or Class 2 rating according to the National Electrical Code (USA) / Canadian Electrical Code.
** The IP rating is not part of the UL Recognition.
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R-Series Models RP and RH (Pro bus-DP Output)
Enhanced Monitoring and Diagnostics, Output Parameters
Communications and Functionality
Enhanced Monitoring and Diagnostics
Sensor Status and Diagnostic Display
Integrated diagnostic LEDs (green/red),
located beside sensor connectors (see
‘Figure 1’), provide basic visual monitoring
for normal sensor operation and
troubleshooting. diagnostic display LEDs
indicate four modes described in ‘Table 1’.

Green

Red

Operation Status/Mode

On
On
Flashing

On
On
Oﬀ

Flashing

On

Normal function (operation mode)
Magnet not detected or wrong
quantity of magnets
Waiting for master parameters
Programming mode

Table 1. Diagnostic display indicator modes

Figure 1. R-Series
sensor Integrated
diagnostic LEDs

Pro bus-DP Output Parameters
R-Series sensors with Pro bus-DP output are compliant
with Pro bus DP slave class 2 and have the following
features:

When using multiple magnets, the minimum allowed
distance between magnets is 75 mm (3. in.) to maintain
proper sensor output (see ‘Figure 2’).

Selectable outputs:
• Absolute position measurement
• Velocity measurement
• Sensor Status
• Error detection (e.g. magnet status)
Selectable parameters:
• Oﬀset / preset for each magnet
• Measuring direction; forward and reverse acting
• Intel® and Motorola® data format transfers
Operations Mode
R-Series sensors with Pro bus-DP protocol provide the
following single or multi-magnet measurements:
Standard measurement (P102 output code):
• Position (using one magnet)

Figure 2. Single and multi-magnet output diagram

Multi-magnet measurement (P101 output code):
• Position (using up to 20 magnets simultaneously)
Multi-magnet measurement (P103 output code):
• Position + velocity (using up to 5 magnets simultaneously)

Pro bus-DP Communication & Functionality

102

Data Exchange

Linearity Correction Option (LCO)

For multi-magnet measurement, 1 status byte and 3 bytes
of posi tion data for each position are transmitted. The
status byte contains an error bit and the position number for
the following measurement value. Dependent on sensor
parameters, sensor data can be transferred in diﬀerent data
formats, (e.g. Intel® or Motorola®)

For multi-magnet measurement, 1 status byte and 3 bytes
of posi tion data for each position are transmitted. The
status byte contains an error bit and the position number for
the following measurement value. Dependent on sensor
parameters, sensor data can be transferred in diﬀerent data
formats, (e.g. Intel® or Motorola®)

Note: Factory default node address = 125 (7D hex)

Note: Factory default node address = 125 (7D hex)

R-Series Models RP and RH (Pro bus-DP Output)
Pro bus-DP Handheld Address Programmer
The Pro bus-DP Handheld Address Programmer (see ‘Figure 3’) is oﬀered as an accessory used to
setup the Slave Address via the Pro bus-DP interface. Addressing is usually performed by the
Pro bus-DP SetSlaveAddress command. If the master system or controller does not support this
service, connecting the Pro bus-DP Handheld Address Programmer to the sensor will bypass the
service and allow direct setup. Default Node ID is 125 (7D Hex).
When ordering the Pro bus-DP Node and Field Address Programmer accessory, for D53 and D63
style connections, order part no.: 280640. The Pro bus-DP Node and Address Programmer
Installation instructions (document part no.: 551193) is available in PDF format at
http://www.mtssensors.com.

Figure 3. R-Series Pro bus-DP
Handheld Address Programmer,
part no.: 280640

Programming Accessory

Function

Part Number

Pro bus handheld address programmer
Pro bus handheld address programmer
Pro bus master simulator
Master simulator cable
Master simulator cable
Pro bus noise lter box

For sensors with the D63 connection type
For sensors with the D53 connection type
Check sensor operation using Bihl + Wiedemann, Model 1131
For sensors with the D63 connection type
For sensors with the D53 connection type
Junction box with noise lter for connecting 24 Vdc input power on to
the bus when using the hybrid Pro bus cable, (D63 connection type).

280640
280640
401727
401726
252383
252916

Model RP Pro le-Style Sensor Dimension References
Model RP, Pro le-Style Sensor with Style S Captive-Sliding Magnet
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 4. R-Series Model RP Pro le-style sensor dimension reference (Shown with the D53 connector option)

Model RP, Pro le-Style Sensor with Style M Open-Ring Magnet
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 4. R-Series Model RP Pro le-style sensor dimension reference (Shown with the D63 connector option)
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R-Series Models RP and RH (Pro bus-DP Output)
Standard Magnet, Mounting and Installation References
Model RR, Pro le-Style Sensor with Style V Captive-Sliding Magnet
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 6. R-Series Model RP Pro le-style sensor dimension reference (Shown with the A05 integral cable option)

Standard Magnet Selections, Mounting and Installation (Model RP)
Selection of Position Magnets (One Magnet Included with Model RP Sensor)
Temposonics Model RP pro le-style sensors oﬀer two basic mounting methods; side grooves for use with mounting feet or a
bottom groove that accepts special T-Slot nuts. Both the mounting feet and T-Slot nuts can be positioned along the sensor
extrusion to best secure the sensor for each particular application.
Refer to the Accessories section of MTS in this catalogue for magnet selections and detailed mounting and installation information.

Model RH Rod-Style Sensor Dimension Reference
The Temposonics R-Series rod-style sensor (Model RH) oﬀers
modular construction, exible mounting con gurations, and
easy installation. The Model RH sensor is designed for mounting
in applications where high pressure conditions exist (5000 psi
continuous, 10,000 psi spike), such as inside hydraulic cylinders.
The Model RH sensor may also be mounted externally in many
applications.

Stroke-Dependent Dead Zones:
Stroke Length:

Dead Zone:

25 mm (1 in.) - 5000 mm (197 in.)
5005 mm (197 in.) - 7620 mm (300 in.)

63.5 mm (2.5 in.)
66 mm (2.6 in.)

Model RH, Rod-Style Sensor Dimension Reference
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 7. Model RH Rod-style sensor dimension reference (shown with D63 connector option)
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R-Series Models RP and RH (Pro bus-DP Output)
Ordering Information
R
1

2

3

4

5

6

7

8

9

10

11

1

P

12

13

14

15

16

17

18

19

=

Sensor Model
RP =

Pro le Style

R

1-2

RH = Hydraulic rod style
=

Housing Style

3

Model RP pro le-style sensor (includes one magnet):
S=

Captive-sliding magnet with ball
joint at top (part no. 252182)

V = Captive-sliding magnet with ball
joint at front (part no. 252184)

M = Open-ring magnet
(Part no. 251416-2)

Model RH rod-style sensor (magnet(s) must be ordered separately):
T=

US customary threads, raised-faced
ange and pressure tube, standard

U = Same as option ‘T’, except uses
uoroelastomer seals for the
electronics housing

S=

US customary threads, at-faced
ange and pressure tube, standard

H = Same as option ‘S’, except uses
uoroelastomer seals for the
electronics housing

M=

Metric threads, at-faced ange and
pressure tube, standard

V = Same as option ‘M’, except uses
uoroelastomer seals for the
electronics housing

B = Sensor cartridge only (no ange
and pressure tube, stroke length
< 1830 mm (72 in.))

Stroke Length

=

4-8

M = Millimeters (Encode in 5 mm increments)
.

U

Stroke Length Notes:
= Inches and tenths
(Encode in 0.1 in. increments) 1. Pro le-style sensor (model RP) stroke range = 25 mm (1 in.) - 5080 mm. (200 in.)
2. Rod-style sensor (model RH) stroke range = 25 mm (1 in.) - 7620 mm (300 in.)
=

Connection Type
D63
D53

Integral Connector:
= Two 6-pin DIN (M16), male/female, standard
= Two 5-pin DIN (M12), male/female plus one 4-pin (M8) male

A

Integral Cables:
= Integral cable, Hybrid Pro bus with pigtail termination
Cable Length:
Encode in feet if using US customary stroke length
Encode in meters if using metric stroke length
= 3 (03) to 98 (98) ft. or 1 (01) to 30 (30) meters.

9-11

Cable Length Note:
MTS recommends the maximum integral cable length to be
10 meters (33 ft.). Cables greater than 10 m (33 ft.) in length
are available, however, proper care must be taken during
handling and installation.
=

Input Voltage
1

= +24 Vdc (+20% - 15%)

Output (13-16)

=

P

12

13-16

= Pro bus-DP protocol - Enter the 3 digit output code (1-3) de ned by the following selections

C
[1] [2] [3]

[1] [2] [3] Protocol
101
102
103
105

=
=
=
=

Multi-magnet (multi-position measurement) max. 20 positions
Single magnet measurement (standard)
Position, velocity (max. 5 positions and 5 velocities)
Multi-magnet, up to 20 magnets with Linearity Correction Option (LCO)
(Code P105 replaces codes P201L and P202L)

Number of Magnets - (17- 19) for Multi-Position Measurement Only

=

Z

17-19

Z + Enter a 2 digit code
Z
[1] [2]

= If output P101 or P202L is entered, enter a number between (02 - 20).
If output P103 is entered, enter a number between (02 - 05).
(For multi-position measurements, additional magnets are ordered separately.)
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R-Series Models RP and RH EtherCAT® Industrial Ethernet Interface
R-Series Models RP and RH EtherCAT® Industrial Ethernet Interface

Model RP

Model RH

Pro le-Style Position Sensor

Rod-Style Position Sensor

Features
Linear, Absolute Measurement
LEDs For Sensor Diagnostics
Superior Accuracy, Resolution down to 1 μm
Non-Contact Sensing Technology
Linearity Deviation Less Than 0.01%
Repeatability Within 0.001%
Direct EtherCAT® Interface, Position + Velocity
100 μs Position / Velocity Update Time, Regardless of Overall Stroke Length

Bene ts
Rugged Industrial Sensor
Position + Velocity Measurements For Up to 20 Magnets

Applications
Continuous Operation In Harsh Industrial Conditions
High Pressure Conditions
For Accurate, High-Speed, Simultaneous Multi-Position and Velocity Measurements

Typical Industries
Factory Automation
Fluid Power
Plastic Injection and Blow Molding
Material Handling and Packaging
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R-Series Models RP and RH EtherCAT® Industrial Ethernet Interface
Product Overview and Speci cations
Temposonics R-Series EtherCAT sensors represent MTS Sensors’ development and product oﬀering in high-speed networked position
feedback. EtherCAT (Ethernet for Control Automation Technology) is a unique interface developed by Beckhoﬀ Automation and is supported
by the EtherCAT Technology Group (ETG).
This interface is used for industrial Ethernet, providing the fastest, most deterministic industrial networking solution possible using the base
Ethernet physical layer. By using this format, coupled with our high speed networked sensing capability, machine builders and automation
engineers will be able to overcome bandwidth and node limitation issues found with other commercially available industrial networks.

Parameters

Speci cations

Parameters

Measured output
variables:

Simultaneous multi-position and velocity
measurements up to 20 magnets or up to
5 magnets when using high-speed update
(for EtherCAT distributed clock mode).
Option for acceleration measurements up to
2 magnets.

Operating
conditions:

Operating temperature:
0 °C (32 °F) to +75 °C (+167 °F)
Relative humidity:
90% no condensation
Temperature coeﬃcient: < 15 ppm/ °C

Resolution:

1 to 1000 μm selectable

EMC test:

Update time:

100 μs min. (high speed update feature
is active when the controller’s loop time is
less than the sensor’s measurement cycle
time)

Electromagnetic emission:
IEC/EN 50081-1
Electromagnetic susceptibility:
IEC/EN 50082-2, IEC/EN 61000-4-2/3/4/6,
level 3/4 criterium A, CE quali ed

Shock rating:

< ± 0.01% full stroke (minimum ± 50 μm)
(Linearity Correction Option (LCO) available)

100 g (single hit)/IEC standard 68-2-27
(survivability)

Vibration rating:

15 g / 10 to 2000 Hz / IEC standard 68-2-6

Output

Linearity deviation:
Repeatability:

Environmental

< ± 0.001% full stroke
(minimum ± 2.5 μm)

Hysteresis:

< 4 μm

Output:

Interface:
EtherCAT
Data format: EtherCAT 100 Base-Tx,
fast Ethernet
Data transmission rate: 100 Mbit/s max.

Stroke length:

Range (Pro le style):
25 mm to 5080 mm (1 in. to 200 in.)
Range (Rod style):
25 mm to 7620 mm (1 in. to 300 in.)

Electronics
Operating
Voltage:

Speci cations

+24 Vdc nominal: -15% or +20%*
Polarity protection: up to -30 Vdc
Over voltage protection: up to 36 Vdc
Current drain: 80 mA typical
Dielectric withstand voltage: 500 Vdc
(DC ground to machine ground)

Wiring
Connection type:

D56 option: Two female 4-pin (M12-D) plus
one 4-pin male (M8) connector

Pro le Style Sensor (Model RP)
Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connectors)

Sealing:

IP 65**

Sensor extrusion:

Aluminum (Temposonics pro le style)

Mounting:

Any orientation. Adjustable mounting feet or
T-slot nut (M5 threads) in bottom groove

Magnet types:

Captive-sliding magnet or open-ring magnet

Rod Style Sensor (Model RH)
Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connectors)

Sealing:

IP 67**

Sensor rod:

304L stainless steel

Operating
pressure:

350 bar static, 690 bar peak
(5000 psi static, 10,000 psi peak)

Mounting:

Any orientation. Threaded ange M18 x 1.5
or 3/4 - 16 UNF-3A

Typical mounting torque: 45 N-m (33 ft. - lbs.)
Magnet types:

Ring magnet, open-ring magnet, or magnet
oat

* UL Recognition requires an approved power supply with energy limitation (UL 61010-1), or Class 2 rating according to the National Electrical Code (USA) / Canadian Electrical Code.
** The IP rating is not part of the UL Recognition.
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R-Series Models RP and RH EtherCAT® Industrial Ethernet Interface
Ordering Information
R
1

2

3

4

5

6

7

8

D5 6

1

E 10

9

12

13

10

11

14

15

16

17

18

19

=

Sensor Model
RP =

Pro le Style

R

1-2

RH = Hydraulic rod style
=

Housing Style

3

Model RP pro le-style sensor (includes one magnet):
S=

Captive-sliding magnet with ball
joint at top (part no. 252182)

V = Captive-sliding magnet with ball
joint at front (part no. 252184)

M = Open-ring magnet
(Part no. 251416-2)

Model RH rod-style sensor (magnet(s) must be ordered separately):
T=

US customary threads, raised-faced
ange and pressure tube, standard

U = Same as option ‘T’, except uses
uoroelastomer seals for the
electronics housing

S=

US customary threads, at-faced
ange and pressure tube, standard

H = Same as option ‘S’, except uses
uoroelastomer seals for the
electronics housing

M=

Metric threads, at-faced ange and
pressure tube, standard

V = Same as option ‘M’, except uses
uoroelastomer seals for the
electronics housing

B = Sensor cartridge only (no ange
and pressure tube, stroke length
< 1830 mm (72 in.))

=

Stroke Length

4-8

M = Millimeters (Encode in 5 mm increments)
.

U

Stroke Length Notes:
= Inches and tenths
(Encode in 0.1 in. increments) 1. Pro le-style sensor (model RP) stroke range = 25 mm (1 in.) - 5080 mm. (200 in.)
2. Rod-style sensor (model RH) stroke range = 25 mm (1 in.) - 7620 mm (300 in.)

=

Connection Type
D56

D 5 6

Integral Connector:
= Two 4-pin female (M12-D), plus one 4-pin male (M8)
=

Input Voltage
1

E101
E102
E103
E104

=

=
=
=
=

12

E 1 0

13-16

Z

17-19

EtherCAT, position and velocity, high speed updates, maximum 5 magnets
EtherCAT, position and velocity, maximum 20 magnets
Same as option 'E101' with Linearity Correction Option (LCO)
Same as option 'E102' with Linearity Correction Option (LCO)

Number of Magnets - (17- 19) for Multi-Position Measurement Only
For multi-position measurement only (Order additional magnets separately).
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1

= +24 Vdc (+20% - 15%)

Output

Z

9-11

= Number of magnets for output E101 (range 02 to 05), or for output E102 (range 02 to 20)

=

R-Series Models RP and RH EtherNet/IP™ Industrial Ethernet Interface
R-Series Models RP and RH EtherNet/IP™ Industrial Ethernet Interface

Model RP

Model RH

Pro le-Style Position Sensor

Rod-Style Position Sensor

Features
Linear, Absolute Measurement
LEDs For Sensor Diagnostics
Superior Accuracy, Resolution down to 1 μm
Non-Contact Sensing Technology
Linearity Deviation Less Than 0.01%
Repeatability Within 0.001%
Direct EtherNet/IP Interface, Position + Velocity

Bene ts
Rugged Industrial Sensor
Position + Velocity Measurements For Up to 20 Magnets

Applications
Continuous Operation In Harsh Industrial Conditions
High Pressure Conditions
For Accurate, Simultaneous Multi-Position and Velocity Measurements

Typical Industries
Factory Automation
Fluid Power
Plastic Injection and Blow Molding
Material Handling and Packaging

EtherNet/IP™ is a trademark used under license by ODVA.
EtherNet/IP CONFORMANCE TESTED™ is a certi cation mark of ODVA.
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R-Series Models RP and RH EtherNet/IP™ Industrial Ethernet Interface
Product Overview and Speci cations
Temposonics R-Series EtherNet/IP™ sensors represent MTS Sensors’ development and product oﬀering in networked position feedback. EtherNet/IP™ systems require only a single point of connection for both con guration and control, because EtherNet/IP supports both I/O (or
implicit) messages—those that typically contain time-critical control data—and explicit messages—those in which the data eld carries both
protocol information and instructions for service performance. And, as a producer-consumer network that supports multiple communication
hierarchies and message prioritization, EtherNet/IP™ provides more eﬃcient use of bandwidth than a device network based on a sourcedestination model. EtherNet/IP systems can be con gured to operate either in a master/slave or distributed control architecture using peer-topeer communication.

Parameters

Speci cations

Parameters

Measured output
variables:

Simultaneous multi-position and velocity
measurements up to 20 magnets.

Operating
conditions:

Resolution:

1 to 1000 μm selectable

Operating temperature:
Relative humidity: 90% no condensation
Temperature coeﬃcient: < 15 ppm/ °C

Update time:

1.0 ms up to 2000 mm
2.0 ms up to 4800 mm,
4.0 ms up to 7600 mm stroke length

EMC test:

Linearity deviation:

< ± 0.01% full stroke (minimum ± 50 μm)

Electromagnetic emission:
EN 61000-6-4
Electromagnetic susceptibility:
EN 61000-6-2, EN 61000-4-2/3/4/6
CE quali ed

Repeatability:

< ± 0.001% full stroke
(minimum ± 2.5 μm)

Shock rating:

100 g (single hit)/IEC standard 68-2-27
(survivability)

< 4 μm

Vibration rating:

15 g / 10 to 2000 Hz / IEC standard 68-2-6

Hysteresis:
Output:

Interface: EtherNet/IP™
Data transmission rate: 100 Mbit/s max.

Connection type:

Range (Pro le style):
25 mm to 5080 mm (1 in. to 200 in.)
Range (Rod style):
25 mm to 7620 mm (1 in. to 300 in.)

Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connectors)

Sealing:

IP 65**

Sensor extrusion:

Aluminum (Temposonics pro le style)

Mounting:

Any orientation. Adjustable mounting feet or
T-slot nut (M5 threads) in bottom groove

Magnet types:

Captive-sliding magnet or open-ring magnet

Output

Stroke length:

Environmental

Electronics
Operating
Voltage:

Speci cations

+24 Vdc nominal: -15% or +20%*
Polarity protection: up to -30 Vdc
Over voltage protection: up to 36 Vdc
Current drain: 110 mA typical
Dielectric withstand voltage:
500 Vdc (DC ground to machine ground)

Wiring
D56 option: Two female 4-pin (M12-D) plus
one 4-pin male (M8) connector

Pro le Style Sensor (Model RP)

Rod Style Sensor (Model RH)
Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connectors)

Sealing:

IP 67**

Sensor rod:

304L stainless steel

Operating
pressure:

350 bar static, 690 bar peak
(5000 psi static, 10,000 psi peak)

Mounting:

Any orientation. Threaded ange M18 x 1.5
or 3/4 - 16 UNF-3A

Typical mounting torque: 45 N-m (33 ft. - lbs.)
Magnet types:

Ring magnet, open-ring magnet, or magnet
oat

* UL Recognition requires an approved power supply with energy limitation (UL 61010-1), or Class 2 rating according to the National Electrical Code (USA) / Canadian Electrical Code.
** The IP rating is not part of the UL Recognition.
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R-Series Models RP and RH EtherNet/IP™ Industrial Ethernet Interface
Ordering Information
D56

R
1

2

3

4

5

6

7

8

9

10

11

1

N10 1

12

13

14

15

16

17

18

19

=

Sensor Model
RP =

Pro le Style

R

1-2

RH = Hydraulic rod style
=

Housing Style

3

Model RP pro le-style sensor (includes one magnet):
S=

Captive-sliding magnet with ball
joint at top (part no. 252182)

V = Captive-sliding magnet with ball
joint at front (part no. 252184)

M = Open-ring magnet
(Part no. 251416-2)

Model RH rod-style sensor (magnet(s) must be ordered separately):
T=

US customary threads, raised-faced
ange and pressure tube, standard

U = Same as option ‘T’, except uses
uoroelastomer seals for the
electronics housing

S=

US customary threads, at-faced
ange and pressure tube, standard

H = Same as option ‘S’, except uses
uoroelastomer seals for the
electronics housing

M=

Metric threads, at-faced ange and
pressure tube, standard

V = Same as option ‘M’, except uses
uoroelastomer seals for the
electronics housing

B = Sensor cartridge only (no ange
and pressure tube, stroke length
< 1830 mm (72 in.))

=

Stroke Length

4-8

M = Millimeters (Encode in 5 mm increments)
.

U

Stroke Length Notes:
= Inches and tenths
(Encode in 0.1 in. increments) 1. Pro le-style sensor (model RP) stroke range = 25 mm (1 in.) - 5080 mm. (200 in.)
2. Rod-style sensor (model RH) stroke range = 25 mm (1 in.) - 7620 mm (300 in.)

=

Connection Type
D56

D 5 6

Integral Connector:
= Two 4-pin female (M12-D), plus one 4-pin male (M8)
=

Input Voltage
1

9-11

1

12

= +24 Vdc (+20% - 15%)
=

Output

N 1 0 1

13-16

N101 = EtherNet/IP, position and velocity, maximum 20 magnets

Number of Magnets - (17- 19) for Multi-Position Measurement Only

=

Z

17-19

For multi-position measurement only (Order additional magnets separately).
Z

= Number of magnets for output N101 (range 02 to 20)
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R-Series Models RP and RH (Pro net Interface)
R-Series Models RP and RH Pro net Interface

Model RP

Model RH

Pro le-Style Position Sensor

Rod-Style Position Sensor

Features
Linear, Absolute Measurement
Non-Contact Sensing Technology
Superior Accuracy, Resolution down to 1 μm
Non-Contact Sensing Technology
Linearity Deviation Less Than 0.01%
Repeatability Within 0.001%
Integrated Pro net IRT switch

Bene ts
Rugged Industrial Sensor
Position + Velocity Measurements For Up to 19 Magnets

Applications
Continuous Operation In Harsh Industrial Conditions
High Pressure Conditions
For Accurate, Simultaneous Multi-Position and Velocity Measurements

Typical Industries
Factory Automation
Fluid Power
Plastic Injection and Blow Molding
Material Handling and Packaging
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R-Series Models RP and RH (Pro net Interface)
Product Overview and Speci cations
The sensor meets the requirements of the Pro net IO industrial Ethernet standards and can be directly operating in a network with
decentralized peripherals. Pro net is characterized by a high data transfer and high real-time capability. It´s oﬃcially certi ed by the PNO
(Pro net user organization).

Parameters

Speci cations

Parameters

Measured output
variables:

Simultaneous multi-position or velocity
measurements up to 19 magnets.

Operating
conditions:

Resolution:

1 to 100 μm selectable

Operating temperature:
-40 °C (-40 °F) to +75 °C (+167 °F)
Relative humidity: 90% no condensation
Temperature coeﬃcient: < 15 ppm/ °C

Update time:

Dependent on stroke length

EMC test:

Motion control
cycle time:

Minimum 1 ms

Linearity deviation:

< ± 0.01% full stroke (minimum ± 50 μm)

Electromagnetic emission:
EN 61000-6-4 (for industrial environments)
Electromagnetic immunity:
EN 61000-6-2
(The sensor meets the requirements of the
EC directives and is marked with CE)

Repeatability:

< ± 0.001% full stroke
(minimum ± 2.5 μm)

Shock rating:

100 g (single hit)/IEC standard 60068-2-27
(survivability)

Hysteresis:

< 4 μm

Vibration rating:

Output:

Interface: Pro net IO RT
Data transmission rate: 100 Mbit/s max.

15 g / 10 to 2000 Hz / IEC standard 60068-2-6
(resonance frequencies excluded)

Stroke length:

Range (Pro le style):
25 mm to 5080 mm (1 in. to 200 in.)
Range (Rod style):
25 mm to 7620 mm (1 in. to 300 in.)

Output

Environmental

Electronics
Operating
Voltage:

Speci cations

+24 Vdc nominal: -15% or +20%*
Polarity protection: up to -30 Vdc
Over voltage protection: up to 36 Vdc
Current drain: 110 mA typical
Dielectric withstand voltage:
500 Vdc (DC ground to machine ground)

Wiring
Connection type:

D58 option: Two female 4-pin (M12-D) plus
one 4-pin male (M12-A) connector

Pro le Style Sensor (Model RP)
Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connectors)

Sealing:

IP 65**

Sensor extrusion:

Aluminum (Temposonics pro le style)

Mounting:

Any orientation. Adjustable mounting feet or
T-slot nut (M5 threads) in bottom groove

Magnet types:

Captive-sliding magnet or open-ring magnet

Rod Style Sensor (Model RH)
Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connectors)

Sealing:

IP 67**

Sensor rod:

304L stainless steel

Operating
pressure:

350 bar static, 690 bar peak
(5000 psi static, 10,000 psi peak)

Mounting:

Any orientation. Threaded ange M18 x 1.5
or 3/4 - 16 UNF-3A

Typical mounting torque: 45 N-m (33 ft. - lbs.)
Magnet types:

Ring magnet, open-ring magnet, or magnet
oat

* UL Recognition requires an approved power supply with energy limitation (UL 61010-1), or Class 2 rating according to the National Electrical Code (USA) / Canadian Electrical Code.
** The IP rating is not part of the UL Recognition.
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R-Series Models RP and RH (Pro net Interface)
Ordering Information
D58

R
1

2

3

4

5

6

7

8

9

10

11

1

U40

12

13

14

15

16

17

18

19

=

Sensor Model
RP =

Pro le Style

R

1-2

RH = Hydraulic rod style
=

Housing Style

3

Model RP pro le-style sensor (includes one magnet):
S=

Captive-sliding magnet with ball
joint at top (part no. 252182)

V = Captive-sliding magnet with ball
joint at front (part no. 252184)

M = Open-ring magnet
(Part no. 251416-2)

Model RH rod-style sensor (magnet(s) must be ordered separately):
T=

US customary threads, raised-faced
ange and pressure tube, standard

U = Same as option ‘T’, except uses
uoroelastomer seals for the
electronics housing

S=

US customary threads, at-faced
ange and pressure tube, standard

H = Same as option ‘S’, except uses
uoroelastomer seals for the
electronics housing

M=

Metric threads, at-faced ange and
pressure tube, standard

V = Same as option ‘M’, except uses
uoroelastomer seals for the
electronics housing

B = Sensor cartridge only (no ange
and pressure tube, stroke length
< 1830 mm (72 in.))

=

Stroke Length

4-8

M = Millimeters (Encode in 5 mm increments)
.

U

Stroke Length Notes:
= Inches and tenths
(Encode in 0.1 in. increments) 1. Pro le-style sensor (model RP) stroke range = 25 mm (1 in.) - 5080 mm. (200 in.)
2. Rod-style sensor (model RH) stroke range = 25 mm (1 in.) - 7620 mm (300 in.)

=

Connection Type
D58

D 5 8

Integral Connector:
= Two 4-pin female (M12-D), plus one 4-pin male (M12-A)
=

Input Voltage
1

9-11

1

12

= +24 Vdc (+20% - 15%)
=

Output

U 4 0

13-16

Z

17-19

U401 = Pro net RT, Encoder pro le, 1 magnet
U402 = Pro net RT, MTS pro le, 1 to 19 magnets

Number of Magnets
For multi-position measurement only (Order additional magnets separately).
Z
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= Number of magnets for output U402 (range 02 to 19)

=

ALL INTERFACES

R-Series Models RD4
R-Series Model RD4 Direct Position and Velocity Output
Voltage/Current

Model RD4
Compact Sensor with Detached Electronics
Features
R-Series Detached Electronics Sensor
Linear, Absolute Measurement
Non-Contact Sensing Technology
Linearity Deviation Less Than 0.02%
Repeatability Within 0.001%
Full Range of Outputs: Voltage, Current, SSI, CANbus, DeviceNet, Pro bus, EtherCAT® and EtherNet/IP
Simultaneous Multi-Position and Velocity Measurements
LEDs For Sensor Status and Diagnostics

Bene ts
Detached Sensor Electronics Provide for the Smallest R-Series sensor Head
Allows Isolating the Sensor Electronics From High Temperatures, High Vibration / Shock, or Other
Environmental Extremes

Applications
Clevis Mount Cylinders Having Minimal Space Available
High Temperatures or High Vibration / Shock Levels that Require Remote Mounting of the Sensor
Electronics
Space Limited Applications

Typical Industries
Fluid Power
Steel Mills
Material Handling and Packaging
Woodworking, Metalworking and Assembly Tools

EtherNet/IP™ is a trademark used under license by ODVA.
EtherNet/IP CONFORMANCE TESTED™ is certi cation mark of ODVA.
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ALL INTERFACES

R-Series Models RD4
Product Overview and Speci cations
The Temposonics RD4 position sensor provides an added degree of exibility compared to the standard R-Series rod style sensor package. The
RD4 design utilizes a separate electronics housing and interconnection cable to allow installation of the sensor rod into small spaces. By
relocating the electronics, the head of the sensor rod is reduced to its minimal size. This makes the RD4 ideal for use with clevis mount cylinders
or any space limited cylinder application. Also, the RD4 sensor can be used for applications that require remote mounting of the sensor
electronics due to environmental factors, such as, high temperatures or high levels of shock and vibration.
The RD4 interconnection cable exits the head of the sensor rod and connects to the electronics housing. The electronics housing, along with its
mounting block, can be con gured with either a side cable connection or a bottom cable connection. The side cable connection is for use with
threaded rod styles; 'M', 'T', 'C' and 'D'. These threaded rod styles provide for easy sensor installation into a standard threaded port opening on the
top of the cylinder end cap.
The bottom cable connection is for use with the pressure- t rod style (i.e. style 'S'). The rod style 'S' requires an appropriately machined cavity in
the cylinder end cap to house the head of the sensor rod. Also, a hole going through the end cap is needed to channel the interconnection cable
to the electronics housing that mounts on the side of the end cap. Proper design and careful sensor installation is required to assure the correct
t and o-ring sealing. MTS factory assistance is recommended when designing for the rod style 'S' in all new RD4 applications.

Output Options

Important Speci cation Note:

The R-Series Model RD4 sensor is available in voltage, current, SSI,
CANbus, DeviceNet, Pro bus, EtherCAT® and EtherNet/IP outputs.

Parameters

For R-Series model speci c speci cations, consult the individual data
sheets applicable to the sensor output(s) for your application.

Speci cations

Parameters

Measured output
variables:

Position, velocity, simultaneous multiposition
and velocity measurements.
(Measured output variables depend on the
complete sensor model used.)

EMC test‡ :

Resolution:

Output dependent

Update times:

Output dependent

Linearity deviation:

< ± 0.02% full stroke (minimum ± 50 μm)‡

Electromagnetic emission:
IEC/EN 50081-1
Electromagnetic susceptibility:
IEC/EN 50082-2
IEC/EN 61000-4-2/3/4/6, level 3/4
criterium A, CE quali ed
‡ Sensor rod and interconnection cable is
mounted inside a hydraulic housing or
metal housing.

Shock rating:

100 g (single hit)/
IEC standard 68-2-27 (survivability)

Vibration rating:

10 g/10 to 2000 Hz, IEC standard 68-2-6

Output

Environmental

‡ For rod style 'S' the linearity deviation
can be higher in the rst 30 mm (1.2 in.) of
stroke length.
Repeatability:

< ± 0.001% full stroke (minimum ± 2.5 μm)

Wiring

Hysteresis:

< 4 μm, 2 μm typical

Connection type:

Output:

Voltage, current, SSI, CANbus, DeviceNet,
Pro bus, EtherCAT and EtherNet/IP

Stroke length:

25 to 5080 mm (1 to 200 in.)
25 to 2540 mm (1 to 100 in.) for rod style ‘S’

Electronics
Operating
Voltage:

+24 Vdc nominal: -15% or +20%
Polarity protection: up to -30 Vdc
Over voltage protection: up to 36 Vdc
Current drain: Output dependent
Dielectric withstand voltage: 500 Vdc
(DC ground to machine ground)

Environmental
Operating
conditions:

Speci cations

Operating temperature:
Sensor electronics: Output dependent
Sensor rod: -40 °C (-40 °F) to +100 °C (+212°F)
Relative humidity: 90% no condensation

Connector or integral cable
(output dependent)

Rod Style Sensor (Model RD4)
Electronic head:

Aluminum housing with diagnostic LED
display. (LEDs located beside connector/
cable exit)

Sealing:

Sensor electronics: IP 67 (with professionally
mounted housing and connectors)
Sensor rod head with interconnection cable:
Threaded style (IP 65) and pressure t style
(IP 30)

Sensor rod:

304L stainless steel

Operating
pressure:

350 bar static, 690 bar peak
(5000 psi, 10,000 psi peak)

Mounting:

Any orientation. Threaded ange M18 x 1.5 or
3/4 - 16 UNF-3A or non-threaded pressure t

Typical mounting torque: 45 N-m (33 ft. -Lbs.)
Magnet types:

Ring magnet, open-ring magnet or magnet
oat

* UL Recognition requires an approved power supply with energy limitation (UL 61010-1), or Class 2 rating according to the National Electrical Code (USA) / Canadian Electrical Code.
** The IP rating is not part of the UL Recognition.
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ALL INTERFACES

R-Series Models RD4
Model RD4 Sensor Dimension References
R-Series RD4 Sensor with Side Cable Electronics Connection and Rod Style 'M' or 'T’
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 1. R-Series Model RD4 sensor with side cable electronics connection and rod style 'M' or 'T’

R-Series RD4 Sensor with Side Cable Electronics Connection and Rod Style 'C' or 'D')
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 2. R-Series Model RD4 sensor with side cable electronics connection and rod style 'C' or 'D’
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ALL INTERFACES

R-Series Models RD4
Dimension and Magnet Selection References
R-Series RD4 Sensor with Bottom Cable Electronics Connection and Rod Style 'S’
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 3. R-Series Model RD4 sensor with bottom cable electronics connection and rod style 'S’

Standard Magnet Selections (Model RD4)
Magnets must be ordered separately with Model RD4 position sensors. The standard ring magnet (part number 201542-2) is suitable for most
applications.
Refer to the Accessories section of MTS in this catalogue for magnet selections.
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ALL INTERFACES

R-Series Models RD4
Sensor Cylinder Installation for Side Cable Connection and Threaded
Rod Styles
Cylinder Installation Note:
The position magnet requires minimum distances away from ferrous metals to allow proper sensor output. The minimum distance from the front of the
magnet to the cylinder end cap is 15 mm (0.6 in.). The minimum distance from the back of the magnet to the piston head is 3.2 mm (0.125 in.). However, a
minimum distance of at least 5 mm (0.197 in.) is preferred for added performance margin. The non-ferrous spacer (part no.: 400633), provides this
minimum distance when used along with the standard ring magnet (part no.: 201542-2).

R-Series RD4 Sensor Cylinder Installation with Side Cable Connection and Rod Styles 'M' And 'T’
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 4. R-Series Model RD4 sensor installation using side cable connection and rod styles 'M' or 'T’

R-Series RD4 Sensor Cylinder Installation for Side Cable Connection and Rod Styles 'C' and 'D’
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 5. R-Series Model RD4 sensor installation using side cable connection and rod styles 'C' and 'D’
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R-Series Models RD4
Sensor Cylinder Installation for Bottom Cable Connection and
Pressure Fit Rod Style
R-Series RD4 Sensor Cylinder Installation for Bottom Cable Connection and Pressure Fit Rod Style 'S’
Drawing is for reference only, contact applications engineering for tolerance speci c information.
Pressure Fit Rod Style 'S' Installation Notes:
1. The position magnet requires minimum distances away from ferrous metals to allow proper sensor output. When using rod style 'S' mounted inside a
cylinder end cap, the minimum distance from the front of the magnet to the cylinder end cap is 21 mm (0.83 in.).
2. The minimum distance from the back of the magnet to the piston head is 3.2 mm (0.125 in.). However, a minimum distance of at least 5 mm (01.97 in.)
is preferred for added performance margin. The non-ferrous spacer (part no.: 400633), provides this minimum distance when used along with the
standard ring magnet (part no.: 201542-2).
3. In the event that the position magnet is to be secured in the piston head by using a ferrous circlip, then an additional non-ferrous spacer is
recommended on the front side of the magnet (as shown below ‡).

Figure 6. R-Series Model RD4 sensor installation using bottom cable connection and pressure t rod style 'S’

Cylinder End-Cap Mounting and Pressure-Fit Rod Style 'S' Detail References
Drawings are for reference only, contact applications engineering for tolerance speci c information.

Figure 7. Cylinder end cap mounting detail reference
120

Figure 8. Pressure t rod style 'S' details

ALL INTERFACES

R-Series Models RD4
Ordering Information
RD 4
1

2

3

4
5
6
7
8
9 10 11 12
13 14 15
16 17 18 19 20 21 22 23 24
To complete the sensor output model number, consult the speci c ordering information page for the R-Series output you need.

=

Sensor Model

R D4

25

26

1-3

RP4 = Model RD4 compact sensor with detatched electronics (Magnet must be ordered separately)

Sensor rod style
M=

Metric threaded rod style, M18 x 1.5

C = Metric threaded hex ange style, M18 x 1.5

T=

US customary threaded rod style ¾ -16 in.

D = US customary threaded hex ange style, ¾ -16 in.

S=

Pressure t style head

Sensor rod interconnection cable

=

4

=

5-6

=

7

For side connection into the electronics housing (requires housing option 'S' for designator no. 7)
D1 =

250 mm (9.8 in.), PUR jacket cable, hanging connector M16 male

D2 =

400 mm (15.7 in.), PUR jacket cable, hanging connector M16 male

D3 =

600 mm (23.6 in.), PUR jacket cable, hanging connector M16 male
For bottom connection into the electronics housing (requires housing option 'B' for designator no. 7)

R2 =

65 mm (2.6 in.), PUR jacket cable with wires terminated into 2 at connectors

R4 =

170 mm (6.7 in.), PUR jacket cable with wires terminated into 2 at connectors

R5 =

230 mm (9.1 in.), PUR jacket cable with wires terminated into 2 at connectors

R6 =

350 mm (13.8 in.), PUR jacket cable with wires terminated into 2 at connectors

Sensor electronics housing style
5=

Side cable electronics connection

B=

Bottom cable electronics connection
=

Stroke Length

8-12

M = Millimeters (Encode in 5 mm increments)
.

U

= Inches and tenths
(Encode in 0.1 in. increments)

Output Connection Type (Connector and integral cable options are dependent on output type selected)
Output (16 up to 26)

=

=

13-15

16-26

Number designations (16 to 26) are dependent on the output type selected. To complete this ordering option, refer to the applicable product speci c
R-Series output (Analog, SSI, CANbus, DeviceNet, Pro bus, EtherCAT or EtherNet/IP) data sheet for speci c number designations.
Note: Linearity Correction Option (LCO) is not available for RD4 model sensors.

Input Voltage
Number designation not required for input voltage (Standard 24 Vdc +20%, -15%) .

Voltage/Current
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R-Series Models RF
R-Series Model RF Flexible Housing Option
Voltage/Current

Model RF Flexible Mounting Option
For R-Series Sensors with Voltage, Current, SSI, CANbus, DeviceNet, Pro bus, EtherCAT®
and EtherNet/IP™ Outputs
Features
Linear, Absolute Measurement Along an Arc
LEDs For Sensor Diagnostics
Non-Contact Sensing Technology
Linearity Deviation Less Than 0.02%
Repeatability Within 0.001%
Flexible Housing is Optional For MTS R-Series Sensors With The Following Full Range of Outputs:
Voltage, Current, SSI, CANbus, DeviceNet, Pro bus, EtherCAT® and EtherNet/IP™
Measuring Stroke Range:
255 mm (10 in.) to 10,060 mm (396 in.) (Contact factory for longer stroke lengths)

Bene ts
Rugged Industrial Sensor
Multi-Magnet Position Measurement: Up to 20 Positions
100% Field Adjustable Null And Span Setpoints
Cost Eﬀective, Convenient Shipping for Long Measuring Lengths

Applications
Hydraulic Cylinder Applications with Limited Sensor Installation Space
Accurate Position Measurement Along an Arc
Very Long Measurement Lengths

Typical Industries
Fluid Power
Steel Mills Using Long Cylinders
Material Handling and Packaging
Woodworking, Metalworking and Assembly Tools
Converting Machines
EtherNet/IP™ is a trademark used under license by ODVA.
EtherNet/IP CONFORMANCE TESTED™ is certi cation mark of ODVA.
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R-Series Models RF
Product Overview and Speci cations
MTS oﬀers the Model RF Flexible housing as an option with our R-Series family of extremely robust, highly accurate, linear position sensors.
Constructing a R-Series sensor with the RF exible housing results in a exible style sensor that oﬀers trouble-free performance in applications
that require very long stroke lengths and linear measurements on an arc.
The Model RF exible sensors are available in all R-Series sensor outputs including analog, serial, digital, and bus interfaces. Standard stroke
lengths for the sensor are up to 10 meters (396 in.) and for special applications, longer lengths are available by consulting the factory.
Flexible sensors incorporate the Temposonics SE (Sensing Element) technology that is the same building block all MTS sensor models use. The
SE is housed in a uoroelastomer coated stainless steel housing that is exible and can be bent in an arc to an 8 inch minimum bend radius.
Most operating parameters are identical to their rigid cousins. Model RF sensors are recommended for long-length applications because they
are simply coiled inside a 40-inch diameter box for shipping, which simpli es logistics and handling.
The model RF sensor can easily bend around corners or obstacles and provides a simple solution for applications where installation space is too
con ned, or has limited access, making installation or replacement too diﬃcult and costly for a standard rigid type sensor.

Output Options

Important Speci cation Notes:

The Model RF Flexible Housing option is available for R-Series Sensors
with voltage, current, SSI, CANBus, DeviceNet, Pro bus, EtherCAT and
EtherNet/IP outputs.

Parameters

1. For R-Series model speci c speci cations, consult the individual
R-Series data sheets applicable to the sensor output(s) being used.
2. All sensors constructed with the exible housing have their
speci cations measured while laying at.

Speci cations

Parameters

Measured output
variables:

Position, velocity, simultaneous multiposition
and velocity measurements.
(Measured output variables depend on the
complete sensor model used.)

EMC test‡ :

Emissions: IEC/EN 50081-1
Immunity: IEC/EN 50082-2
IEC/EN 61000-4-2/3/4/6, level 3/4
criterium A, CE quali ed

Resolution:

Output dependent

Shock rating:

Update times:

Output dependent

100 g (single hit)/
IEC standard 68-2-27 (survivability)

Linearity deviation:

< ± 0.02% full stroke (minimum ± 100 μm)
Linearity Correction Option (LCO) available
for some R-Series models

Vibration rating:

5 g/10 to 2000 Hz, IEC standard 68-2-6
(operational)

Repeatability:

< ± 0.001% full stroke (minimum ± 2.5 μm)

Hysteresis:

< 4 μm, 2 μm typical

Output:

Voltage, current, SSI, CANbus, DeviceNet,
Pro bus, EtherCAT and EtherNet/IP

Stroke length:

255 to 10,060 mm (10 to 396 in.)
(Contact factory for longer stroke lengths)

Output

Environmental

Wiring
Connection type:

+24 Vdc nominal: -15% or +20%
Polarity protection: up to -30 Vdc
Over voltage protection: up to 36 Vdc
Current drain: Output dependent
Dielectric withstand voltage: 500 Vdc
(DC ground to machine ground)

Environmental
Operating
conditions:

Connector or integral cable (output
dependent)

Rod Style Sensor (Model RF)
Electronic head:

Aluminum die cast housing with diagnostic
LED display
(LEDs located beside connector/cable exit)

Sensor stroke:

Flexible stainless-steel pipe (PTFE plastic
coated), minimum bend radius 200 mm (8 in.)

Sealing:

IP30: (IP67 or IP68 rating when installed
inside the optional 1/2 inch O.D. pressure
housing pipe)

Mounting:

Any orientation. Threaded ange M18 x 1.5
or 3/4 - 16 UNF-3A

Magnet types:

Ring magnet or open-ring magnet or block
magnet

Electronics
Operating
Voltage:

Speci cations

Operating temperature:
-40 °C (-40 °F) to +75 °C (+167 °F)
Relative humidity: 90% no condensation

* UL Recognition requires an approved power supply with energy limitation (UL 61010-1), or Class 2 rating according to the National Electrical Code (USA) / Canadian Electrical Code.
** The IP rating is not part of the UL Recognition.
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R-Series Models RF
Model RF Flexible Housing Option Dimension References
R-Series Sensor with Model RF Flexible Housing Option
Drawing is for reference only, contact applications engineering for tolerance speci c information.
Notes:
1. Total sensor length tolerances are:
+8 mm (0.3 in.)/-5mm (0.2 in.) up to 7600 mm (300 in.) stroke length.
+15 mm ((0.6 in.)/-5 mm (0.2 in.) over 7600 mm (300 in.) stroke length.
2. Tolerances of total length do not in uence the measuring stroke length.

Figure 1. R-Series Model RF exible housing dimension reference

Standard Magnet Selections (Model RF)
Magnets must be ordered separately with Model RF position sensors.
Refer to the Accessories section of MTS in this catalogue for magnet selections and detailed mounting and installation information.
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R-Series Models RF
Half Inch O.D. Pressure Pipe and Flange (Optional)
Pipe and Flange Selections
The half inch O.D. pressure pipe with ange is designed speci cally for R-Series sensors with the model RF exible housing option. The pressure
pipe and ange provide protection from high pressures, as found in hydraulic cylinders, up to 5,000 psi static, 10,000 psi spike. For large
cylinders, using the half-inch O.D. pressure pipe requires a larger gun-drilled bore in the piston head/rod assembly. Typically, a 0.75 inch bore is
used to match the I.D. of the ring magnet used (e.g. part no.: 201554 or part no.: 400424).

‡ (4.2 in. dead zone = 3.7 in. dead zone of RF sensor +0.5 in. gap)
Figure 5. Style 'HL' pressure pipe ( at-faced ange shown with U.S. customary threads)

Figure 6. Style ‘HP’ pressure pipe (raised-face ange shown with U.S. customary threads)

Flange Type

Description

(A) Flange Threads

(B) Dimensions

( C ) Dimensions

HP
HL
HD

US customary threads with raised-face ange
US customary threads with at-faced ange
Metric threads with at-faced ange

3/4" - 16 UNF-3A
3/4" - 16 UNF-3A
M18 x 1.5

1.75 in.
1.75 in.
46 mm

2 in.
2 in.
53 mm

Table 1. Flange options and speci cations
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R-Series Models RF
Pressure Pipe and Flange Installation

Figure 7. Installation example using optional 12.7 mm (0.50 in.) O.D. pressure pipe inside hydraulic cylinder
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R-Series Models RF
Ordering Information
H
1

2

3

4

5

6

7

=

Sensor rod style
HL =

US customary threads, at-faced
ange and 1/2 inch pressure pipe

HP = US customary threads,
raised-faced ange and 1/2 inch
pressure pipe,

=

M = Millimeters (Encode in 5 mm increments)
U

1-2

HD = Metric threads, at-faced ange
and 1/2 inch pressure pipe

Stroke Length

.

H

= Inches and tenths
(Encode in 0.1 in. increments)

3-7

Stroke Length Notes:
1. Half inch O.D. pressure pipe and ange stroke range = 255 mm
(10 in.) to 5840 mm (230 in.)
2. Contact factory for longer lengths.

Ordering Examples
HL0120U = 1/2 inch O.D. pressure pipe with at-faced ange, US customary threads, for a 12.0 inch stroke length
HD1000M = 1/2 inch O.D. pressure pipe with at-faced ange, metric threads, for a 1000 mm stroke length

R F

Ordering Information
R-Series Model RF Flexible Housing Option

1

2

3

4

5

6

7

8

9

To complete the sensor model number, consult the speci c ordering
information page for the R-Series model you need.

=

R-Series Housing Model
RF =

1-2

Flexible style
Magnet must be ordered separately.
=

Flange Type
S=

R F

US customary threads, at-faced
ange

M=

Metric threads, at-faced ange

=

Stroke Length
M = Millimeters (Encode in 5 mm increments)
.

U

3

= Inches and tenths
(Encode in 0.1 in. increments)

3-7

Stroke Length Notes:
1. Flexible housing style sensor (model RF) stroke range = 255 mm
(10 in.) -10,060 mm (396 in.)
2. Contact factory for longer lengths.

Sensor Parameters
Refer to the individual R-Series data sheet to complete the order number beyond position ‘9’ for outputs: Analog, SSI, CANbus, DeviceNet, Pro bus,
EtherCAT, and EtherNet/IP.

Ordering Examples:
RFS03937UD701S1B1100 = 393.7 in. stroke length for RF sensor with SSI output
RFM10000MD631P102 = 10,000 mm stroke length for RF sensor with Pro bus output

Voltage/Current
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R-Series Rod Model RS
Rod Model RS

Model RS
Rod-Style Sensor with IP68/IP69K Super Shield Housing

Features
Robust Sealed Housing IP68/IP69K
Analog, SSI, DeviceNet, Pro bus, EtherCAT and CANbus Outputs

Bene ts
Available for R-Series Rod-Style Sensors
Rugged Industrial Sensor
Linear, Absolute Measurement
Non-Contact Sensing Technology

Applications
Ideal For Hydraulic and Pneumatic Cylinders in Wash Down EnvironmenT
Continuous Operation In Harsh Industrial Conditions
Additional Protection for Exposed Outdoor Environments

Typical Industries
Fluid Power
Material Handling and Packaging
Valve and Gate Positioning
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R-Series Rod Model RS
Product Overview and Speci cations
The extremely robust Temposonics® Rod-style Model RS sensor
with super shield housing ensures long-term linear position
measurement in the harshest environments. Hermetically sealed
with a housing completely made of stainless steel, it meets
protection modes IP68 and IP69K requirements and are reliably
shielded against corrosion and penetration of dirt and water.
Due to non-contact measuring technology, sensor integration
into a hermetically sealed housing is possible. A position magnet
moves along the outside of the pressure-resistant sensor pipe and
marks the position without mechanical contact.
For level measurement, an optional oat can be used. The modular
sensor cartridge design enables the customer to choose the
speci c sensor output con gurations to be installed within the
super shield housing to best t their application requirements. The
measuring accuracy and all technical data correspond to the
features of the sensor selected inside the housing.

A wide choice of interfaces (Analog, Pro bus, SSI, CANbus,
DeviceNet and EtherCAT) is available. Moreover, integration of
ATEX certi ed and intrinsically safe sensors is possible with the
protective housing. For speci c information, refer to the speci c RSeries sensor data sheet.
Temposonics® Model RS sensors are made to t Temposonics® RSeries with analog and digital outputs. Fixed cable and connector
versions can be used on the sensor side. When using standard
sensors in this housing, you get a cost eﬃcient solution for use in
rugged applications. Several design combinations are available to
t your application: M18 or 3/4” UNF mounting ange thread,
various housing lengths, and single, dual or triple cable glands.
Serial communication and a simple PC-based user interface
enable remote sensor programmability and diagnostics without
the need to compromise the housing's protection rating. These
features can be used to simplify machine design, sensor setup and
eld programming.

Product Speci cations
Consult the individual R-series sensor data sheet for product speci cations and ordering information at www.mtssensors.com

Parameters

Speci cations

Parameters

Outputs:

Analog, SSI, Pro bus, EtherCAT, CANbus
and DeviceNet

Electronic head:

303/304 stainless steel or 316L on request

Sensor rod:

303/304 stainless steel or 316L on request

Stroke length:

Range (Rod style):
50 mm to 7620 mm (2 in. to 300 in.)

Operating
pressure:

350 bar static, 690 bar peak
(5000 psi static, 10,000 psi peak)

Mounting:

Any orientation. Threaded ange M18 x 1.5
or 3/4 - 16 UNF-3A

Typical
mounting torque:

45 N-m (33 ft. - lbs.)

Magnet types:

Ring magnet, open-ring magnet, or
magnet oat

Form Factor Material

Output

Environmental
Operating
conditions:

Speci cations

Relative humidity: 100%
Sealing: IP68/IP69K
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R-Series Rod Model RS
Model RS Rod-Style Sensor Dimension Reference
The Temposonics R-Series rod-style sensor (Model RS) oﬀers modular construction, exible mounting con gurations, and easy installation. The
Model RS sensor is designed for mounting in applications where high pressure conditions exist, (5000 psi continuous, 10,000 psi spike), such as
inside hydraulic cylinders. The Model RS sensor may also be mounted externally in many applications.

Model RS, Rod-Style Sensor with IP68/IP69K Housing
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 1. Model RS Rod-style sensor dimension reference. (See Figures 5, 6 and 7 for cable gland exits)

Model RS, Rod-Style Sensor with Type 1 Housing

Model RS, Rod-Style Sensor with Type 2 Housing

Drawing is for reference only, contact applications engineering
for tolerance speci c information.

Drawing is for reference only, contact applications engineering
for tolerance speci c information.

Figure 2. Model RS Rod-style sensor dimension reference
(shown with Type 1 housing)

Figure 3. Model RS Rod-style sensor dimension reference
(shown with Type 2 housing)

Model RS, Rod-Style Sensor with Type 3 Housing
Drawing is for reference only, contact applications engineering
for tolerance speci c information.

Figure 4. Model RS Rod-style sensor dimension reference
(shown with Type 3 housing)
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R-Series Rod Model RS
Ordering Information
R S
1

2

3

4

5

6

7

8

=

Sensor model
RS =

1-2

Rod style sensor with Super Shield Housing
=

Pressure pipe ange
RS =

R S

Flange M18 x 1.5

S=

Flange 3/4 in. -16 UNF - 3A
=

Stroke Length
M = Millimeters (Encode in 5 mm increments)
.

U

= Inches and tenths
(Encode in 0.1 in. increments)

3

4-8

Stroke Length Notes:
Rod-style sensor (model RS) stroke range = 50 mm (2 in.) - 7620 mm (300 in.)

Sensor Parameters
Refer to the individual R-Series data sheet to complete the order number beyond position '8' for outputs: Analog, SSI, CANbus, DeviceNet,
Pro bus and EtherCAT.
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G-Series Models GP and GH (Digital-Pulse Outputs)
Analog (Voltage/Current)/Digital-Pulse Outputs

Model GP

Model GH

Pro le-Style Position Sensor

Rod-Style Position Sensor

Features
Linear, Absolute Measurement
Non-Contact Sensing Technology
LEDs For Enhanced Sensor Diagnostics
Programmability, Analog Output Models:
Voltage or Current, Fully Adjustable Outputs Within:
-10 to +10 Vdc or 0 to 20 mA
Programmability, Digital-Pulse Output Models: PWM or Start/Stop
Simultaneous Multi-Magnet Measurements Using Start/Stop
Linearity Deviation Less Than 0.02%
Repeatability Within 0.001%
Designed for Backward Compatibility with Legacy Temposonics Products
Standard 24 Vdc and extended input power supply options for compatibility with older controller
interfaces
Integral connector replacement options including: Hanging (inline) connectors, Adapter cables, Field
installed connectorkits

Bene ts
Rugged Industrial Sensor, Backward Compatible with Tempo I, Tempo II and L-Series Legacy Products
Compact electronics housing for applications with limited space
Oﬀers Supply Options for Compatibility with Older Controller Interfaces

Applications
Continuous Operation In Harsh Industrial Conditions
High Pressure Conditions

Typical Industries
Fluid Power
Lumber and Woodworking
Stamping and Diecasting
Metalworking, Presses and Assembly Tools
Material Handling and Packaging
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G-Series Models GP and GH (Digital-Pulse Outputs)
Product Overview and Speci cations
G-Series sensors feature a microprocessor-based design with enhanced diagnostics and programmability oﬀering the exibility to t a wide
range of applications. The sensor's head contains the active signal conditioning and a complete integrated electronics interface. Double
shielding is used to ensure EMI protection for unsurpassed reliability and operating safety. G-Series model GH and GP sensors are extremely
robust and are ideal for continuous operation under harsh industrial conditions. Backward compatibility with upgraded performance is one of
the primary bene ts of choosing a G-Series sensor. The G-Series sensor provides the same functionality as our legacy Temposonics I, II and LSeries sensor products which make it an ideal direct replacement.
MTS oﬀers two standard sensor housings, rod and pro le extrusion. The rod housing is capable of withstanding high pressures such as those
found in hydraulic cylinders. The pro le extrusion housing provides convenient mounting options and captive-sliding magnets which utilize
slide bearings of special material that reduce friction, and help mitigate dirt build-up.

Parameters

Speci cations

Parameters

Measured output
variables:

Position

Operating
conditions:

Resolution:

Analog: In nite (restricted by output ripple)
Digital Pulse: 0.1, 0.01 and 0.005 mm
(controller dependent)

Operating temperature:
-40 °C (-40 °F) to 80 °C (176 °F)
85 °C (185 °F) max.‡
‡ +80 °C max. for UL Recognition. Contact us
for high temperature applications.
Relative humidity: 90% no condensation

Update times:

Analog: < 1 ms (typical)
Digital (Controller dependent, design
reference) = (null + stroke+ dead zone) inches
x 10.0 μsec/in. x (number of circulations)

EMC test:

Emissions: IEC/EN 61000-6-3
Immunity: IEC/EN 61000-6-2
IEC/EN 61000-4-2/3/4/5/6/8,
level 3/4 criterium A, CE quali ed

Linearity deviation:

< ± 0.02%full stroke (minimum ± 50 μm)

Shock rating:

Repeatability:

< ± 0.001% full stroke (minimum ± 2.5 μm)

100 g (single hit)/
IEC standard 68-2-27 (survivability)

Hysteresis:

< 4 μm

Vibration rating:

15 g (30 g with HVR option)/10 to 2000 Hz,
IEC standard 68-2-6 (operational)

Analog Outputs:

Voltage (Fully adjustable):
0 to 10, 10 to 0, -10 to +10, +10 to -10 Vdc
(minimum controller load > 5k ohms)
Current (Fully Adjustable):
4(0) to 20 mA, 20 to 4(0) mA
(Minimum/maximum load, 0/500 ohms)

Output

Environmental

Digital-Pulse
Outputs:

Start/Stop or
Pulse Width Modulation (PWM)

Stroke Lengths:

GP (Pro le style):
Analog: 50 to 2540 mm (2 to 100 in.)Δ
Digital: 50 to 5080 mm (2 to 200 in.)
GH (Rod style):
Analog: 50 to 2540 mm (2 to 100 in.)Δ
Digital: 50 to 7620 mm (2 to 300 in.)
Δ Contact factory for stroke lengths longer
than 2540 mm (100 in.) for Analog outputs

Electronics
Operating
Voltage:

Setpoints:

Speci cations

+24 Vdc nominal: 20.4 - 28.8 Vdc standard
+9 to +28.8 Vdc optional*
Polarity protection: up to -30 Vdc
Over voltage protection: Up to 36 Vdc
Dielectric withstand voltage: 500 Vdc (DC
ground to machine ground).
Setpoint adjustment (Null/Span):
100% of electrical stroke length, 50 mm
(2 in.) min. distance between setpoints.

Wiring
Connection type:

6-pin male D60 (M16) connector, 10-pin MS
style connector, integral cable, or hanging
(inline) connectors

Pro le Style Sensor (Model GP)
Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connector/cable
exit)

Sealing:

IP 65**

Sensor extrusion:

Aluminum (Temposonics pro le style)

Mounting:

Any orientation, adjustable mounting feet or
T-slot nut (M5 threads) in bottom groove

Magnet types:

Captive-sliding magnet or open-ring
magnet

Rod Style Sensor (Model GH)
Electronic head:

Aluminum housing with diagnostic LED
display (LEDs located beside connector/cable
exit)

Sealing:

IP 67 or IP 68 for integral cable models**

Sensor rod:

304L stainless steel

Operating
pressure:

350 bar static, 690 bar peak
(5000 psi static, 10,000 psi peak)

Mounting:

Any orientation. Threaded ange M18 x 1.5 or
3/4 - 16 UNF-3A

Typical mounting torque: 45 N-m (33 ft. - lbs.)
* UL Recognition requires an approved power supply with energy limitation (UL 61010-1), or Class 2
rating according to the National Electrical Code (USA) / Canadian Electrical Code.
** The IP rating is not part of the UL Recognition.

Magnet types:

Ring magnet, open-ring magnet, or magnet
oat
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G-Series Models GP and GH (Digital-Pulse Outputs)
Output Options
G-Series pro le-style and rod-style sensors are available in analog and digital-pulse outputs. The G-Series sensor can also provide a square wave
neuter output to support legacy Temposonics I, II, and L-Series product backward compatibility.

Analog Outputs (Voltage/Current)
G-Series analog sensors provide direct signals, including voltage
(0 to 10 Vdc or -10 to +10 Vdc, forward or reverse acting) and
current (4 to 20 mA, or 0 to 20 mA, forward or reverse acting). (See
‘Figure 1’). Both voltage and current outputs allow full
adjustments of null and span setpoints, (minimum 2 in. between
setpoints). Since the outputs are direct, no signal-conditioning
electronics are needed when interfacing with controllers or
meters.

Digital-Pulse Outputs (Start/Stop and PWM)
G-Series digital-pulse sensors provide either PWM (Pulse Width
Modulation) or Start/Stop output signals (see ‘Figure 2’). For
Start/Stop, the sensor requires a start signal from a controller or
interface module to initiate the measurement cycle. The sensor
generates a stop signal at the end of the measurement cycle that
is used to stop the controller’s counter clock.
The elapsed time between the start and stop signals is directly
proportional to the magnet’s position along the active stroke
length. The controller can calculate the absolute position of the
magnet from the time value and the sensor’s unique gradient
value, (inverse of the speed for the sonic strain pulse traveling in
the sensor’s waveguide).
For PWM output, the elapsed time of the measurement
cycle is represented as a varying pulse width of the
output signal. The duration of the pulse is directly
proportional to the magnet’s position along the active
stroke length. When operated in the PWM mode the
sensor can be con gured for internal interrogations or
external interrogations. Using external interrogations, a
signal is required from the controller or interface module
to initiate every measurement cycle (i.e. same as
Start/Stop). When using the mode for internal
interrogations, no signal is needed from the controller as
the sensor itself initiates the next measurement cycle
upon the completion of the current cycle. Sensor
resolution can be improved by using multiple back to
back measurement cycles that are grouped together to
generate a single PWM output signal.
Using multiple measurement cycles in this fashion is referred to as
circulations. Setting the sensor to use 2 circulations improves the
measurement resolution 2 times. Likewise, using 3 circulations
improves the resolution 3 times, and so on. When using multiple
circulations the resulting pulse width is longer, indicating the
total time elapsed for all of the circulations added together. Once
this elapsed time is measured by the counter clock in the
controller, the time value is divided by the number of circulations
used. The result can then be divided by the sensor's gradient
value to determine the magnet's absolute position.
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To controller, meter or
other device:
0 to 10 Vdc
10 to 0 Vdc
10 to +10 Vdc
10 to -10 Vdc
4 to 20 mA
20 to 4 mA
0 to 20 mA
20 to 0 mA

Figure 1. Single magnet analog output diagram

Figure 2. Direct Start/Stop and PWM output diagram

Using multiple circulations will slow down the sensor's update
time. However, using multiple circulations has the same eﬀect for
improving the measured resolution as it would be to increase the
frequency of the counter clock in the controller (Xtal [MHz]), as
indicated in the equation below.

Resolution (in.) =

1
(gradient μs/in.) x (Xtal [MHz]) x (# of circulations)

G-Series Models GP and GH (Digital-Pulse Outputs)
Model GP Pro le-Style Sensor Dimension References
Model GP, Pro le-Style Sensor with Style S Captive-Sliding Magnet
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 7. G-Series Model GP Pro le-style sensor dimension reference (Shown with the D60 integral connector option)

Model GP, Pro le-Style Sensor with Style S Captive-Sliding Magnet
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 8. G-Series Model GP Pro le-style sensor dimension reference (Shown with mating cable connector)

Model GP, Pro le-Style Sensor with Style M Open-Ring Magnet
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 9. G-Series Model GP Pro le-style sensor dimension reference (Shown with the R05 integral cable option)

Standard Magnet Selections (Model GP)
Temposonics Model GP pro le-style sensors oﬀer two basic mounting methods; side grooves for use with mounting feet or a bottom groove
that accepts special T-Slot nuts. Both the mounting feet and T-Slot nuts can be positioned along the sensor extrusion to best secure the sensor
for each particular application.
Refer to the Accessories section of MTS in this catalogue for magnet selections.
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G-Series Models GP and GH (Digital-Pulse Outputs)
Model GP Pro le-Style Sensor Dimension References
The Temposonics G-Series rod-style sensor (Model GH) oﬀers modular construction, exible mounting con gurations, and easy installation. The
Model GH sensor is designed for mounting in applications where high pressure conditions exist (5000 psi continuous, 10,000 psi spike) such as
inside hydraulic cylinders. The Model GH sensor may also be mounted externally in many applications.
Stroke-Dependent Dead Zones:
Stroke Length:

Dead Zone:

50 mm (2 in.) - 5000 mm (197 in.)
5005 mm (197.1 in.) - 7620 mm (300 in.)

63.5 mm (2.5 in.)
66 mm (2.6 in.)

Model GH, Rod-Style Sensor with Ring Magnet (Magnet Ordered Separately)
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 10. Model GH Rod-style sensor dimension reference (shown with D60 integral connector option)

Model GH, Rod-Style Sensor with 6-Pin Din Mating Cable Connector (Magnet Ordered Separately)
Drawing is for reference only, contact applications engineering for tolerance speci c information.

Figure 11. Model GH Rod-style sensor dimension reference (shown with mating cable connector)
Housing Style
Flange Type

Description

(A) Flange Threads

(B) Dimensions

( C ) Dimensions

T
S
M

US customary threads with raised-face ange
US customary threads with at-faced ange
Metric threads with at-faced ange

3/4" - 16 UNF-3A
3/4" - 16 UNF-3A
M18 x 1.5

1.75 in.
1.75 in.
46 mm

2 in.
2 in.
53 mm

Table 2. Model GH Rod-style sensor housing style and ange type references

Standard Magnet Selections (Model GH)
Magnets must be ordered separately with Model GH position sensors. The standard ring magnet (part number 201542-2) is suitable for most
applications.
Refer to the Accessories section of MTS in this catalogue for magnet selections.
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G-Series Models GP and GH (Digital-Pulse Outputs)
Ordering Information
G
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

=

Sensor Model
GP =

Pro le Style

G

1-2

GH = Hydraulic rod style
=

Housing Style

3

Model GP pro le-style sensor (includes one magnet):
S=

Captive-sliding magnet with ball
joint at top (part no. 252182)

V = Captive-sliding magnet with ball
joint at front (part no. 252184)

M = Open-ring magnet
(Part no. 251416-2)

Model GH rod-style sensor (magnet(s) must be ordered separately):
T=

US customary threads, raised-faced
ange and pressure tube, standard

U = Same as option ‘T’, except uses
uoroelastomer seals for the
electronics housing

S=

US customary threads, at-faced
ange and pressure tube, standard

H = Same as option ‘S’, except uses
uoroelastomer seals for the
electronics housing

M=

Metric threads, at-faced ange and
pressure tube, standard

V = Same as option ‘M’, except uses
uoroelastomer seals for the
electronics housing

B = Sensor cartridge only (no ange
and pressure tube, stroke length
< 1830 mm (72 in.))

=

Stroke Length

4-8

M = Millimeters (Encode in 5 mm increments)
.

U

Stroke Length Notes:
= Inches and tenths
(Encode in 0.1 in. increments) 1. Rod-style sensor (model GH) Voltage or Current = 50 mm (2 in.) - 2540 mm (100 in.)
2. Rod-style sensor (model GH) Digital-pulse = 50 mm (2 in.) - 7620 mm (300 in.)
3. Pro le-style sensor (model GP) Voltage or Current = 50 mm (2 in.) - 2540 mm (100 in.)
4. Pro le-style sensor (model GP) Digital-pulse = 50 mm (2 in.) - 5080 mm (200 in.)
=

Connection Type
D60
MS0
R
F

9-11

Integral Connector:
= 6-pin DIN (M16), male, standard
= 10-pin MS Style male
Integral Cables:
= Integral cable, PVC jacket, pigtail termination
= Integral cable, black polyurethane jacket with pigtail termination
Cable Length:
Encode in feet if using US customary stroke length
Encode in meters if using metric stroke length
= 3 (03) to 98 (98) ft. or 1 (01) to 30 (30) meters.

Cable Length Note:
MTS recommends the maximum integral cable
length to be 10 meters (33 ft.). Cables greater than
10 m (33 ft.) in length are available, however, proper
care must be taken during handling and installation.

RB1 = 1 ft. inetgral cable, PVC jacket, with
male in-line RB connector †

FM1 = 1 ft. inetgral cable, PUR jacket, with
male in-line 10-pin MS connector ‡

FD1 =

1 ft. inetgral cable, PUR jacket, with male
in-line 6-pin DIN (M16) connector

RB2 = 5 ft. inetgral cable, PVC jacket, with
male in-line RB connector †

FM2 = 5 ft. inetgral cable, PUR jacket, with
male in-line 10-pin MS connector ‡

FD2 =

5 ft. inetgral cable, PUR jacket, with
male in-line 6-pin DIN (M16) connector
=

Input Voltage

12

1

= +24 Vdc (+20% - 15%)

2

= +9 Vdc to +28.8 Vdc

2

= Same as option '1' except includes the High Vibration-Resistant
(HVR) option for Model GH only, stroke range = 50 mm (2 in.) to
2000 mm (78.7 in.), Refer to ‘HVR Option’.
(See 'Note 8' on next page).

B

Same as option '2' except includes the High VibrationResistant (HVR) option for Model GH only, stroke range = 50
mm (2 in.) - 2000 mm (78.7 in.), Refer to ‘HVR Option.
(See 'Note 8' on next page).

Output (13-15)

=

13-16

2 to 3 digit code de ned by the output option selected. Output options continued on next page.
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G-Series Models GP and GH (Digital-Pulse Outputs)
Ordering Information
G
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

=

Choose output option from below (2 to 3 digit code)

13-16

Choose a value described below to encode in 2 to 3 digits (sensor part number boxes 13-15)

Voltage
V0
V1
V2
V3

=
=
=
=

0 to +10 Vdc
+10 to 0 Vdc
-10 to +10 Vdc
+10 to -10 Vdc

V4
V5
V6
V7

=
=
=
=

0 to +5 Vdc
+5 to -5 Vdc
-10 to 0 Vdc
0 to -10 Vdc

A2
A3

= 0 to 20 mA
= 20 to 0 mA

V8
V9

= -5 to +5 Vdc
= +5 to 0 Vdc

Current
A0
A1

= 4 to 20 mA
= 20 to 4 mA

Digital pulse
R0 X
RF X
DI X
FI X

=
=
=
=

Start/Stop. If more than one magnet, the X denotes the number of magnets in hexadecimal (2 to F).
Start/Stop with Closed-Error Signal Utility (see 'Note 7'). If more than one magnet, the X denotes the number of magnets in hexadecimal (2 to F).
PWM, internal interrogation, the X denotes the number of circulations in hexadecimal (1 to F), and G = 16, K = 20 circulations.
PWM, internal interrogation with Closed Error Signal Utility (see 'Note 7').The X denotes the number of circulations in hexadecimal (1 to F), and
G = 16, K = 20 circulations.
DE X = PWM, external interrogation, the X denotes the number of circulations in hexadecimal (1 to F), and G = 16, K = 20 circulations.
FE X = PWM, external interrogation with Closed Error Signal Utility (see 'Note 7').The X denotes the num ber of circulations in
hexadecimal (1 to F), and G = 16, K = 20 circulations.
N0 X = Start/Stop output wired for square wave neuter (“+ Stop” used for neuter output pulse). If more than one magnet, the X denotes the number of
magnets in hexadecimal (2 to F) (see 'Note 5').
Notes:
1. Polyurethane jacketed cable for use where higher resistance to moisture, oil, and other environmental conditions are required.
2. Wired for analog, digital-pulse, or neuter, depending on output selected. For Temposonics II and model LH replacements/ retro ts only. Refer to G-Series
Cross Reference part numbers 550967 and 550956 for more information.
3. Wired for analog and digital-pulse depending on output selected. Use for model LH replacements or retro ts. Refer to the G Series Cross Reference
document, part number 550956 for more information.
4. Selected when retro tting sensors with ± 15 Vdc input voltages.
5. For Temposonics I, Temposonics II, and model LH neutered output sensor retro ts only. Refer to the G-Series Cross Reference documents, part numbers
550956 and 550967 for more information.
6. Stroke lengths longer than 2540 mm (100 in.) for analog outputs are available on a custom basis.
7. When shock and vibration events exceed the sensor speci cation rating, the Closed Error Signal Utility (option “F”) will provide either PWM or
Start/ Stop outputs, which are backwards compatible to interface cards/controllers designed for the legacy Temposonics II and L-Series sensor models.
For more information about the Closed Error Signal Utility (option “F”), refer to Application Note, part number 550983.
8. The High Vibration-Resistant (HVR) option provides the model GH rod-style sensors with increased resistance to shock and vibration for use in heavy
duty machinery. Refer to “G-Series and R-Series Sensors for High Shock and Vibration Applications”, part no. 551073 for more information.

Reference Table
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Decimal:

1

2

3

4

5

6

7

Ordering Code:

1

2

3

4

5

6

7

Decimal:

8

9 10 11 12 13 14 15 16 20

Ordering Code:

8

9

A B C D E

F G K

G-Series Redundant Models GT2 and GT3
Analog (Voltage/Current)

Model GT3
Rod-Style Redundant Position Sensor

Features
Oﬀers Redundancy for Enhanced Safety Applications
Linear, Absolute Measurement
Contains Up to Three Separate, Independent Measuring
Systems in a Single Compact Housing
Non-Contact Sensing Technology
Superior Accuracy, Linearity Deviation Less Than 0.02%
Repeatability Within 0.001%
Fully Adjustable Analog Outputs (Voltage or Current) Within:
-10 to +10 Vdc or 0 to 20 mA

Bene ts
Rugged Industrial Sensor
Compact Design with a Standard Size 10 mm (0.39 in.) O.D. Stainless-Steel Rod
Uses Standard Mounting

Applications
Ideal for High-Safety Applications Requiring Redundancy
Continuous Operation In Harsh Industrial Conditions
High Pressure Conditions

Typical Industries
Power Plants
Water and Wind Turbine Pitch Settings
Marine Propellers
Ship Control Systems
Floodgate Control
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G-Series Redundant Models GT2 and GT3
Product Overview and Speci cations
G-Series model GT sensors are extremely robust and are ideal for continuous operation under harsh industrial conditions. The rod housing is
capable of withstanding high pressures such as those found in hydraulic cylinders. G-Series redundant sensors provide accurate, linear position
measurement for applications that bene t from redundancy due to safety relevant functions.
G-Series Redundant sensors feature two or three independent measuring systems contained in one compact housing. Each measuring system
contains its own channel with sensor element, power and evaluation electronics and output signal. Each channel has it's own output connector
or cable.
All sensor elements are integrated in one pressure proofed, high-grade steel rod. Rod and housing style feature the approved standard
dimensions with 10 mm (0.39 in.) diameter rod and 3/4-16 UNF or M18 x 1.5 threaded hex anges. The redundant sensor easily installs in
applications measuring linear movements of control valves, linear drives, uid cylinders and machines.

Parameters

Speci cations

Parameters

Measured output
variables:

Position

Operating
conditions:

Resolution:

Operating temperature:
-40 °C (-40 °F) to +75 °C (167 °F)
Relative humidity: 90% no condensation

Analog: In nite (restricted by output ripple)

Update times:

< 1 ms (typical)

EMC test:

Linearity deviation:

< ± 0.02% full stroke (minimum ± 50 μm)

Emissions: IEC/EN 61000-6-3
Immunity: IEC/EN 61000-6-2
IEC/EN 61000-4-2/3/4/5/6/8,
level 3/4 criterium A, CE quali ed

Repeatability:

< ± 0.001% of full stroke (minimum ± 2.5 μm)

Shock rating:

Hysteresis:

< 4 μm

100 g (single hit)/
IEC standard 68-2-27 (survivability)

Analog Outputs:

Model GT2: 2 output channels
Model GT3: 3 output channels
Voltages (Fully adjustable):
0 to 10, 10 to 0, -10 to +10, +10 to -10 Vdc
(minimum controller load >5k ohms)
Current (Fully Adjustable):
4 (0) to 20 mA, 20 to 4 (0) mA
(min./max. load 0/500 ohms)

Vibration rating:

5 g /10 to 2000 Hz, IEC standard 68-2-6
(operational)

Output

Stroke Lengths:

Environmental

GT2/GT3:
Analog: 50 mm (2 in.) to 2900 mm (114 in.)

Electronics
Operating
Voltage:

Setpoints:
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Speci cations

+24 Vdc nominal: -15 or +20%
Polarity protection: up to -30 Vdc
Overvoltage protection: up to 36 Vdc
Current drain: 100 mA typical per channel
Dielectric withstand voltage: 500 Vdc
(DC ground to machine ground)
Setpoint adjustment (Null/Span):
100% of electrical stroke length, 50 mm (2
in.) minimum distance between setpoints.

Wiring
Connection type:

6-pin male D60 (M16) connector or
integral cable

Rod Style Sensor (Model GT2/GT3)
Electronic head:

Aluminum housing

Sealing:

IP 67

Sensor rod:

304L stainless steel

Operating pressure:

350 bar static, 690 bar peak
(5000 psi static, 10,000 psi peak)

Mounting:

Any orientation. Threaded ange M18 x 1.5
or 3/4 - 16 UNF-3A

Typical
mounting torque:

45 N-m (33 ft. - lbs.)

Magnet types:

Ring magnet, open-ring magnet, or magnet
oat

G-Series Redundant Models GT2 and GT3
Ordering Information
G
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

=

Sensor Model
GT2 = Double-redundant rod-style sensor

G T

1-3

GT3 = Triple-redundant rod-style sensor
=

Housing Style

4

Model GT rod-style sensor (magnet(s) must be ordered separately):
S=

US customary threads and pressure
tube, standard

M = Metric threads and pressure tube,
standard
=

Stroke Length

5-9

M = Millimeters (Encode in 5 mm increments)
.

U

Stroke Length Notes:
= Inches and tenths
(Encode in 0.1 in. increments) Rod-style sensor (model GT) stroke range = 50 mm (2 in.) - 2900 mm (114 in.)

=

Connection Type
D60

Integral Connector:
= 6-pin DIN (M16), male, standard (2X or 3X)

F

Integral Cables:
= Integral cable, black polyurethane jacket with pigtail termination (2X or 3X)
Cable Length:
Encode in feet if using US customary stroke length
Encode in meters if using metric stroke length
= 3 (03) to 98 (98) ft. or 1 (01) to 30 (30) meters.

Cable Length Note:
MTS recommends the maximum integral cable length to be
10 meters (33 ft.). Cables greater than 10 m (33 ft.) in length
are available, however, proper care must be taken during
handling and installation.

=

Input Voltage
1

10-12

13

= +24 Vdc (+20% - 15%)

=

Output

14-15

Note:
V0
V1
V2
V3

=
=
=
=

0 to +10 Vdc
+10 to 0 Vdc
-10 to +10 Vdc
+10 to -10 Vdc

A0
A1
A2
A3

=
=
=
=

4 to 20 mA
20 to 4 mA
0 to 20 mA
20 to 0 mA

Standard factory settings con gure all outputs
to be the same per the output option selected
(when con guring the model number). If
needed, an output can be individually reprogrammed
in the eld to best t the application.
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HIGH IP RATING

E-Series Model EH (Analog/Digital-Pulse Outputs)
Analog/Digital-Pulse (Start/Stop) Outputs

IP69K
Model EH
Rod-Style Position Sensor- Stroke Length: 50 mm to 2500 mm (2 in. to 100 in.)
Features
Linear, Absolute Measurement
Non-Contact Sensing Technology
Linearity Deviation Less Than 0.02% F.S.
Repeatability Within 0.005% F.S.
Two Outputs Available:
• Analog (Voltage/Current) Forward or Reverse Acting
• Start/Stop Output
Simple Sensor Parameter Upload (for Start/Stop)
Stroke Length Range: 50 mm to 2500 mm (or 2 in. to 100 in.)
Hermetically-Sealed Stainless Steel For IP69K Ingress Protection
EMI Shielded and CE Certi ed
Also with Stainless Steel 1.4404 / AISI 316L available

Bene ts
Compact Stainless Steel Position Sensor, Designed For Use In Hydraulic Cylinders
• Standard 10 mm dia. Sensor Rod For Typical Applications
• Optional 7 mm dia. Sensor Rod For Use In Small Bore Cylinders
Simultaneous Multi-position Measurements
Over Voltage Protection to 36 Vdc and Polarity Protection up to -30 Vdc

Applications
Clevis Mounted or Space Limited Cylinder Applications
Harsh Industrial Conditions
High-Pressure Washdown
Gates and Valve Control

Typical Industries
Fluid Power
Factory Automation
Steel Mills
Material Handling and Packaging
Water Management
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HIGH IP RATING

E-Series Model EH (Analog/Digital-Pulse Outputs)
Product Overview and Speci cations
MTS Sensors continues to establish new performance standards for low-cost, fully-industrial, durable position sensors using the widely
preferred magnetostrictive technology. This principle for accurate and non-contact measurement of linear-position sensing was developed 30
years ago by MTS and is used with outstanding success in a large variety of industrial applications.
The Temposonics model EH sensor provides as much performance as you need for your application - you bene t from the advantages of
magnetostrictive position measurement at optimum costs. The Temposonics® Model EH sensor features a pressure resistant sensor rod for
direct stroke measurement inside hydraulic cylinders. With its minimized sensor head and either a 7 mm or 10 mm rod, it is the ideal solution
when space is critical. For long strokes, the model EH is available with measuring ranges up to 2500 mm (or 100 in.).
The model EH sensor oﬀers completely sealed stainless-steel housing for long life position measurement for rugged environments. When
installed with the appropriate mating connector and cable, it features protection up to IP69K and is suitable for high pressure washdown
applications.

Parameters

Speci cations

Parameters

Measured output
variable:

Position

Operating
conditions:

Resolution:

Analog: In nite (restricted by output ripple)
Start/Stop: 0.1, 0.01 and 0.005 mm (controller
dependent)

Output

Environmental

Linearity deviation:

< ± 0.02% full stroke (minimum ± 60 μm)

Repeatability:

< ± 0.005% full stroke (minimum ± 20 μm)

Outputs:

Analog (voltage or current)
Voltage: 0 to 10 Vdc or 10 to 0 Vdc or
Two outputs: 0 to 10 Vdc and/or
10 to 0 Vdc
(controller input resistance RL ≥ 5k Ohm)
Current:
4 to 20 mA or 20 to 4 mA or
Two outputs:
4 to 20 mA or 20 to 4 mA
(controller input resistance RL ≤ 500 Ohm)
Digital-pulse (Start/Stop):
RS-422 diﬀerential signal
Serial parameter upload available for:
Measuring range, oﬀset, gradient, status and
manufacturer number

Stroke length:

Range:
50 mm to 2500 mm (or 2 to 100 in.)

Electronics
Operating
Voltage:

Speci cations

+24 Vdc nominal: -15% or +20%*
Polarity protection: up to -30 Vdc
Over voltage protection: up to 36 Vdc
Current drain:
Analog: 50 to 140 mA
Start/Stop: 50 to 100 mA
(Stroke length dependent)
Dielectric withstand voltage: 500 Vdc
(DC ground to machine ground)

EMC test:

Operating temperature:
-40 °C (-40 °F) to 75 °C (167 °F)
Relative humidity:
90% no condensation
Ingress protection: IP69K**
(when appropriate mating connector is
correctly tted)
Electromagnetic emission:
EN 61000-6-4
Electromagnetic susceptibility:
EN 61000-6-2
The sensor meets the requirements of the EC
directives and is marked with CE.

Shock rating:

100 g (single hit)/
IEC standard EN 60068-2-27

Vibration rating:

15 g/10 to 2000 Hz, IEC standard
EN 60068-2-6 (resonance frequencies
excluded)

Wiring
Connection type:

Analog output:
5-pin (M12) male integral connector
Start/Stop output:
8-pin (M12) male integral connector

Rod Style Sensor (Model EH)
Sensor housing:

Stainless Steel 1.4305 / AISI 303;
Stainless Steel 1.4404 / AISI 316L

Sensor rod:

Stainless Steel 1.4301 / AISI 304;
Stainless Steel 1.4404 / AISI 316L for 10 mm
diameter rod only

Operating pressure:

7 mm Rod:
300 bar static, 350 bar peak
(4350 psi static, 5076 psi peak)
10 mm Rod:
350 bar static, 450 bar peak
(5000 psi static, 6526 psi peak)

Mounting:

Any orientation.
Threaded ange M18 x 1.5 or 3/4 - 16 UNF-3A

Typical mounting
torque:

45 N-m (33 ft. - lbs.)

Magnet types:

Ring magnet, open-ring magnet or magnet
oat

* UL Recognition requires an approved power supply with energy limitation (UL 61010-1), or Class 2
rating according to the National Electrical Code (USA) / Canadian Electrical Code.
** The IP rating is not part of the UL Recognition.
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E-Series Model EH (Analog/Digital-Pulse Outputs)
Outputs
Analog (Voltage/Vurrent) Outputs
Analog outputs include voltage (0 to 10
Vdc forward or reverse acting), and current
(4 to 20 mA forward or reverse acting).
Since the outputs are direct, no signal
conditioning electronics are needed when
interfacing with controllers or meters
(see 'Figure 1’).

Analog output ranges:
• 0 to 10 Vdc
• 10 to 0 Vdc
• 0 to 10 Vdc and 10 to 0 Vdc
• 4 to 20 mA
• 20 to 4 mA

Digital (Start/Stop) Outputs
The Temposonics E-Series Model EH Start/Stop output sensor
requires a start signal from a controller or interface module to
initiate the measurement cycle. The sensor generates a stop
signal at the end of the measurement cycle that is used to stop
the controller’s counter clock.

Figure 1.

Start signal from
controller or
interface module

The elapsed time between the Start and Stop signals is directly
proportional to the magnet’s position along the active stroke
length. The controller can calculate the absolute position of
the magnet from the time value and the sensor’s unique
gradient value (inverse of the speed for the sonic pulse
traveling in the sensor’s waveguide). (see 'Figure 2’).
Figure 2.

Dual Magnet Outputs - Measurement Options
E-Series sensors provide options for simultaneous multi-position measurements by using more than one magnet per sensor. When using Start/
Stop sensor output the ability to process multiple magnets depends on the capability of the controller or interface module that is used. When
using analog type outputs (voltage or current) the sensor is limited to a maximum of two magnets.
For analog output types the options for single-magnet or dual-magnets is speci ed in the sensor model number when ordered. For singlemagnet sensors the sensor’s full active stroke length is utilized by the one magnet. For example when using forward-acting outputs, the output
is 0% of its value when the magnet is at the null position (start of stroke) and 100% of its value when at the edge of the dead zone (end of stroke),
(see ‘Figure 3’).
However, for dual-magnet sensors the sensor’s active stroke length must be shared by the two magnets, and a separation > or = to 75 mm (3 in.)
must be maintained between the two magnets (front side of the rst magnet to front side of the second magnet). This minimum distance
between magnets is needed to maintain proper sensor output. Therefore, for the second magnet the start of stroke (0% output) is set at 75 mm
away from the sensor’s null position.
Likewise, for the rst magnet the end of stroke (100% output) is now
set 75 mm away from the edge of the dead zone (see ‘Figure 3’).
The result of using the dual-magnet E-Series options is that the stroke
length available for each magnet is 75 mm less (or 3 inches less when
specifying stroke length in inches) than the sensor’s full active stroke
length as indicated in the model number.
When ordering the single-magnet E-Series sensor the minimum
stroke length available is 50 mm or 2 inches. However when ordering
dual magnet E-Series sensors the minimum stroke length available is
125 mm (i.e. 50 mm minimum, plus 75 mm for the minimum distance
between magnets). Likewise, when specifying stroke length in inches
the minimum stroke length available is 5 inches (i.e. 2 inch minimum,
plus 3 inches for the minimum distance between magnets).
Figure 3.
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E-Series Model EH (Analog/Digital-Pulse Outputs)
Sensor Communications, Dimension and Magnet References
Communication
Sensor Parameter Upload Feature
For applications using smart sensor interfaces, the Model EH
sensor with Start/Stop output (Option R3) comes with the ability to
perform sensor parameter uploads. This feature replaces the task
of entering sensor data manually, saving time and preventing
possible entry errors during start-up or for system maintenance
Note: Start/Stop Output (Option R3)
When the sensor parameter upload feature is not activated
the Start/Stop output (Option R3) remains fully compatible
with the Start/Stop output (Option R0) used in the previous
generation E-Series sensor family.

The upload feature supports the following sensor parameters:
• Measuring range
• Oﬀset
• Gradient - (Shown as speed of the sonic-strain pulse (m/s) or
inverse speed (μs/in.)
• Status
• Manufacturer number
The sensor's speci c parameters can be retrieved by the controller
and interface module at any time, via the sensor’s Start/Stop signal
lines.
The sensor parameter upload feature requires a customer supplied
RS-422 interface. The data format is serial, 4800 Baud, 8-bit data
length. Please contact the factory for additional parameter upload
protocol details..

Sensor Dimension References
Drawings are for reference only, contact applications engineering for tolerance speci c information.
The model EH sensor shown in ‘Figure 4’ can be ordered with ange styles M18 x1.5 or 3/4 -16 UNF-3A and a 7 mm or 10 mm diameter sensor rod.
Magnets must be purchased separately; refer to ‘Standard magnet Selections (Model EH)’ for standard magnet ordering information.

Model EH

Refer to the model EH sensor ordering information for
rod housing and ange types
Figure 4. E-Series model EH sensor dimension reference

Standard Magnets, Mounting and Installation (Model EH)
Magnets must be ordered separately with Model EH rod-style sensors. The standard ring magnet (part number 201542-2) is suitable for most
applications.
Refer to the Accessories section of MTS in this catalogue for magnet selections and detailed mounting and installation information.
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E-Series Model EH (Analog/Digital-Pulse Outputs)
Ordering Information
EH

1

D

2 or 3 digit code
1

2

3

4

5

6

7

8

9

10

11

12

13

14

Use the order matrix below to
con gure your Model EH sensor
order number.

15

=

Sensor Model
EH =

1-2

E-Series model EH rod-style sensor (Magnet(s) must be ordered separately)
=

Rod Housing and Flange Type
K
M
W

E H

= Flange M18 x 1.5 / Rod 7 mm dia.
= Flange M18 x 1.5 / Rod 10 mm dia.
= Flange M18 x 1.5 / Rod 10 mm dia. (316L)

L
S
F

3

= Flange 3/4 in. -16 / Rod 7 mm dia.
= Flange 3/4 in. -16 / Rod 10 mm dia.
= Flange 3/4 in. - 16 / Rod 10 mm dia. (316L)
=

Stroke Length

4-8

M = Millimeters (Encode in 5, 10, 25 or 50 mm increments) as indicated in ‘Stroke length notes’ below.
.

U

= Inches (Encode in 0.2, 0.5, 1 or 2 in. increments) as indicated in ‘Stroke length notes’ below.

Stroke Length Notes:
Stroke Length Ranges:
M = 50 mm to 2500 mm
U = 2 in. to 100 in.
The increment size between standard stroke lengths vary as shown below:
Stroke Length (mm)

Ordering Increment

≤ 500 mm
> 500 mm and ≤ 750 mm
> 750 mm and ≤ 1000 mm
> 1000 mm and ≤ 2500 mm

5 mm
10 mm
25 mm
50 mm

Stroke Length (in)

Ordering Increment

≤ 20 in.
> 20 in. and ≤ 30 in.
> 30 in. and ≤ 40 in.
> 40 in. and ≤ 100 in.

0.2 in.
0.5 in.
1 in.
2 in.

Sensor Connection Types

=

9-11

Integral Connector:
= 5-Pin (M12), male (Analog output)
= 8-Pin (M12), male (Start/Stop output)

D38
D84

=

Input Voltage
1

1

=
=
=
=
=

=

0 to 10 Vdc (1 output channel with 1 magnet)
10 to 0 Vdc (1 output channel with 1 magnet)
0 to 10 Vdc (2 output channels with 2 magnets) Refer to 'Dual magnet outputs' for more information.
10 to 0 Vdc (2 output channels with 2 magnets) Refer to Refer to 'Dual magnet outputs' for more information.
0 to 10 Vdc and 10 to 0 Vdc (2 output channels with 1 magnet)

Current
A01
A11
A02
A12

=
=
=
=

4 to 20 mA (1 output channel with 1 magnet)
20 to 4 mA (1 output channel with 1 magnet)
4 to 20 mA (2 output channels with 2 magnets) Refer to 'Dual magnet outputs' for more information.
20 to 4 mA (2 output channels with 2 magnets) Refer to 'Dual magnet outputs' for more information.

Start/Stop
R3
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12

= +24 Vdc (+20% - 15%), standard

Output
Voltage
V01
V11
V02
V12
V03

D

= Start/Stop with sensor parameters upload function
Start/Stop output (Option R3) is fully compatible with the Start/Stop output (Option R0) used in the previous generation E-Series sensors.

13-15

E-Series Model EH (CANopen Output)
Ordering Information
D34

1

C

1
2
3
4
5
6
7
8
9 10 11
12
Use the order matrix below to con gure your Model EH sensor order number.

13

EH

04
14

15

16

17

18

1

Z

19

20

=

Sensor Model
EH =

22

E H

1-2

E-Series model EH rod-style sensor (Magnet(s) must be ordered separately)
=

Housing Style
K
M
W

21

= Flange M18 x 1.5 / Rod 7 mm dia.
= Flange M18 x 1.5 / Rod 10 mm dia.
= Flange M18 x 1.5 / Rod 10 mm dia. (316L)

L
S
F

= Flange 3/4 in. -16 / Rod 7 mm dia.
= Flange 3/4 in. -16 / Rod 10 mm dia.
= Flange 3/4 in. - 16 / Rod 10 mm dia. (316L)
=

Stroke Length
.

3

4-8

M = Millimeters (Encode in 5, 10, 25 or 50 mm increments) as indicated in ‘Stroke length notes’ below.
U = Inches (Encode in 0.2, 0.5, 1 or 2 in. increments) as indicated in ‘Stroke length notes’ below.
Stroke Length Notes:
Stroke Length Ranges:
M = 50 mm to 2500 mm
U = 2 in. to 100 in.
The increment size between standard stroke lengths vary as shown below:
Stroke Length (mm)

Ordering Increment

≤ 500 mm
> 500 mm and ≤ 750 mm
> 750 mm and ≤ 1000 mm
> 1000 mm and ≤ 2500 mm

5 mm
10 mm
25 mm
50 mm

Stroke Length (in)

Ordering Increment

≤ 20 in.
> 20 in. and ≤ 30 in.
> 30 in. and ≤ 40 in.
> 40 in. and ≤ 100 in.

0.2 in.
0.5 in.
1 in.
2 in.
=

Sensor Connection Types
D34

D 3 4

Integral Connector:
= 5-Pin (M12), male (CANopen output)
=

Input Voltage
1

9-11

1

12

1

13-19

= +24 Vdc (+20% - 15%), standard
=

Output

0 4

C

= CANopen output - Enter the 6-digit output code (1-6) de ned by the selections below:

C
[1] [2] [3] [4] [5] [6]

[1] [2] [3] Protocol

[4] Baud rate

[5] Resolution

[6] Type

304

1
2
3
4

4
5

1

404

= CANopen
= 1 or 2 magnets
= CANopen
1 or 2 magnets
with integrated bus
terminator resistor
(120 Ohms)

=
=
=
=

1000 kBit/s
500 kBit/s
250 kBit/s
125 kBit/s

= 10 μm
= 20 μm

Number of Magnets - (20- 22) for Multi-Position Measurement Only

= Standard

=

Z

20-22

Z + Enter a 2 digit code
Z

= Enter 02 for 2 magnets
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E-Series Model EH (SSI Output)
Ordering Information
D84

1

S

1
2
3
4
5
6
7
8
9 10 11
12
Use the order matrix below to con gure your Model EH sensor order number.

13

EH

100
14

15

16

17

18

19

=

Sensor Model
EH =

1-2

E-Series model EH rod-style sensor (Magnet(s) must be ordered separately)
=

Rod Housing and Flange Type
K
M
W

E H

= Flange M18 x 1.5 / Rod 7 mm dia.
= Flange M18 x 1.5 / Rod 10 mm dia.
= Flange M18 x 1.5 / Rod 10 mm dia. (316L)

L
S
F

3

= Flange 3/4 in. -16 / Rod 7 mm dia.
= Flange 3/4 in. -16 / Rod 10 mm dia.
= Flange 3/4 in. - 16 / Rod 10 mm dia. (316L)
=

Stroke Length

4-8

M = Millimeters (Encode in 5, 10, 25 or 50 mm increments) as indicated in ‘Stroke length notes’ below.
U = Inches (Encode in 0.2, 0.5, 1 or 2 in. increments) as indicated in ‘Stroke length notes’ below.

.

Stroke Length Notes:
Stroke Length Ranges:
M = 50 mm to 2500 mm
U = 2 in. to 100 in.
The increment size between standard stroke lengths vary as shown below:
Stroke Length (mm)

Ordering Increment

≤ 500 mm
> 500 mm and ≤ 750 mm
> 750 mm and ≤ 1000 mm
> 1000 mm and ≤ 2500 mm

5 mm
10 mm
25 mm
50 mm

Stroke Length (in)

Ordering Increment

≤ 20 in.
> 20 in. and ≤ 30 in.
> 30 in. and ≤ 40 in.
> 40 in. and ≤ 100 in.

0.2 in.
0.5 in.
1 in.
2 in.
=

Sensor Connection Types

D 8 4

Integral Connector:
= 8-Pin (M12), male (SSI output)

D84

=

Input Voltage
1

1

12

= +24 Vdc (+20% - 15%), standard
=

Output

1 0 0

S

= SSI output - Enter the 6-digit output code (1-6) de ned by the selections below:

C
[1] [2] [3] [4] [5] [6]

[14] Data length

[15] Output format

[16] Resolution

[17] Performance

1
2

B
G

3
4
5

1

= 25 bits
= 24 bits

= Binary
= Gray code

[18] [18] Signal options (scale orientation)
00
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9-11

= Measuring direction forward, async

= 0.05 mm
= 0.1 mm
= 0.02 mm

= Standard

13-19

E-Series Model EP and EL (Analog and Start/Stop Outputs)
Analog and Start/Stop Outputs

Model EP - Full Size Pro le Housing Model EL - Full Size Pro le Housing
Stroke Length: 50 mm to 2500 mm (2 in. to 100 in.)

Stroke Length: 50 mm to 2500 mm (2 in. to 100 in.)

Features
Linear, Absolute Measurement
Non-Contact Sensing Technology
Linearity Deviation Less Than 0.02% F.S.
Repeatability Within 0.005% F.S.
Two Outputs Available:
• Analog (Voltage/Current) Forward or Reverse Acting
• Start/Stop outputs
Simple Sensor Parameter Upload (for Start/Stop)
Stroke Length Ranges:
• 50 mm to 2500 mm (2 in. to 100 in.)
• 50 mm to 3000 mm (2 in. to 120 in.)
For Model EP Start/Stop
EMI Shielded and CE Certi ed

Bene ts
Rugged, Cost Eﬀective, Precise and Durable Non-wear Alternative to Potentiometers
Simultaneous Multi-position Measurements
Over Voltage Protection to 36 Vdc and Polarity Protection up to -30 Vdc

Applications
Continuous Operation In Harsh Industrial Conditions

Typical Industries
Factory Automation
Woodworking and Metal Forming
Material Handling and Packaging
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E-Series Model EP and EL (Analog and Start/Stop Outputs)
Product Overview and Speci cations
MTS Sensors continues to establish new performance standards for low-cost, fully-industrial, durable position sensors using the widely
preferred magnetostrictive technology. This principle for accurate and non-contact measurement of linear-position sensing was developed 30
years ago by MTS and is used with outstanding success in a large variety of industrial applications.
The Temposonics models EP and EL sensors consists of robust aluminum pro le-style housings that oﬀer exible mounting con gurations and
easy installation. Sensor models EP and EL are ideal for demanding industrial applications where simple, reliable non-contact feedback is
essential.

Parameters

Speci cations

Parameters

Measured output
variables:

Position

Operating
conditions:

Resolution:

Analog: In nite (restricted by output ripple)
Start/Stop: 0.1, 0.01 and 0.005 mm
(controller dependent)

Operating temperature:
-40 °C (-40 °F) to 75 °C (167 °F)
Relative humidity:
90% no condensation
Ingress protection: IP 67**
(when mating connector is correctly tted)

Linearity deviation:

< ± 0.02% full stroke (minimum ± 60 μm)

EMC test:

Repeatability:

< ± 0.005% full stroke (minimum ± 20 μm)

Outputs:

Analog (voltage or current)
Voltage:
0 to 10 Vdc or 10 to 0 Vdc or
Two outputs:
0 to 10 Vdc and/or 10 to 0 Vdc
(controller input resistance RL ≥ 5k Ohm)
Current:
4 to 20 mA or 20 to 4 mA
(Controller input resistance RL ≤ 500 Ohm)

Electromagnetic emission:
EN 61000-6-4
Electromagnetic susceptibility:
EN 61000-6-2
This sensor meets the requirements of
the EC directives and is marked with CE.

Shock rating:

100 g (single hit)/
IEC standard EN 60068-2-27

Vibration rating:

15 g/10 to 2000 Hz, IEC standard
EN 60068-2-6 (resonance frequencies
excluded)

Output

Environmental

Digital-pulse (Start/Stop):
RS-422 diﬀerential signal
Serial parameter upload available for:
Measuring range, oﬀset, gradient,
status and manufacturer number
Stroke length:

Range:
50 mm to 2500 mm (2 in. to 100 in.)
or
50 mm to 3000 mm (2 in. to 120 in.)
For Model EP Start/Stop output

Electronics
Operating
Voltage:

Speci cations

+24 Vdc nominal: -15% or +20%*
Polarity protection: up to -30 Vdc
Over voltage protection: up to 36 Vdc
Current drain:
Analog: 50 - 140 mA
Start/Stop: 50 - 100 mA
(Stroke length dependent)
Dielectric withstand voltage: 500 Vdc
(DC ground to machine ground)

Wiring
Connection type:

Analog output:
5-pin (M12) male integral connector
Start/Stop output:
8-pin (M12) male integral connector

Pro le Style Sensor
Electronic head:

Aluminum housing

Sensor extrusion:

Aluminum (Temposonics pro le style)

Mounting:

Adjustable mounting clamps

Magnet types:

Captive-sliding magnets, open-ring
magnet or block magnet

* UL Recognition requires an approved power supply with energy limitation (UL 61010-1), or Class 2 rating according to the National Electrical Code (USA) / Canadian Electrical Code.
** The IP rating is not part of the UL Recognition.
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E-Series Model EP and EL (Analog and Start/Stop Outputs)
Sensor Communications and Dimension References
Communication
Sensor Parameter Upload Feature
For applications using smart sensor interfaces, the Models EP and
EL sensors with Start/Stop output (Option R3) comes with the
ability to perform sensor parameter uploads. This feature replaces
the task of entering sensor data manually, saving time and
preventing possible entry errors during start-up or for system
maintenance.
Note: Start/Stop Output (Option R3)
When the sensor parameter upload feature is not activated
the Start/Stop output (Option R3) remains fully compatible
with the Start/Stop output (Option R0) used in the previous
generation E-Series sensors.

The upload feature supports the following sensor parameters:
• Measuring range
• Oﬀset
• Gradient - (Shown as speed of the sonic-strain pulse (m/s) or
inverse speed (μs/in.)
• Status
• Manufacturer number
The sensor's speci c parameters can be retrieved by the controller/
interface module at any time, via the sensor’s Start/Stop signal
lines.
The sensor parameter upload feature requires a customer supplied
RS-422 interface. The data format is serial, 4800 Baud, 8-bit data
length. Please contact the factory for additional parameter upload
protocol details.

Sensor Dimension References
Drawings are for reference only, contact applications engineering for tolerance speci c information.
A robust aluminum extrusion forms the sensor housing containing the sensing element and electronics. The position magnet moves along the
top of the pro le extrusion housing.

Model EP

Figure 4. E-Series model EP sensor dimension reference (Shown with Style S captive-sliding magnet)

Model EL

Figure 5. E-Series model EL sensor dimension reference (Shown with Style V captive-sliding magnet)
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E-Series Model EP and EL (Analog and Start/Stop Outputs)
Sensor Communications and Dimension References
Drawings are for reference only, contact applications engineering for tolerance speci c information.

Model EP

Figure 6. E-Series model EP sensor dimension reference (Shown with Style M open-ring magnet)

Model EP

Figure 6. E-Series model EP sensor dimension reference (Shown with Style L block magnet)

Standard Magnet Selections, Mounting and Installation (Model EP and EL)
Temposonics Model EP full-size pro le-style and EL low height pro le-style sensors have side grooves for use with mounting clamps. The
mounting clamps can be positioned along the sensor extrusion to best secure the sensor for each particular application.
Refer to the Accessories section of MTS in this catalogue for magnet selections and detailed mounting and installation information.
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E-Series Model EP and EL (Analog and Start/Stop Outputs)
Ordering Information
0

E
1

2

1

D

3

4

5

6

7

8

9

(2 or 3 digit-code de ned by
the output option selected)

10

11

12

13

14

Use the order matrix below to
con gure your Model EH sensor
order number.

15

Sensor Model
EP =
EL =

=

E

1-2

=

0

3

E-Series model EP pro le-style sensor (Magnet(s) must be ordered separately)
EL = E-Series model EL low-height pro le-style sensor (Magnet(s) must be ordered separately)

Housing Style
0 =

(Zero) EP and EL sensors do not have housing options or magnet types included in the standard model number. Magnets
must be purchased separately by part number. Refer to ‘Standard magnet selections (Models EP and EL)’ in this document for
part numbers.
=

4-8

Stroke Length

M = Millimeters (Encode in 25, 50, or 100 mm increments as indicated in ‘Stroke length notes’ below).
. 0 U

= Inches (Encode in 1, 2, or 4 in. increments as indicated in ‘Stroke length notes’ below). (Digit for tenths of inches is always ‘0’).

Stroke Length Notes:
Stroke Length Ranges:
M = 50 mm to 2500 mm (up to 3000 mm for model EP Start/Stop only)
U = 2 in. to 100 in. (up to 120 in. for model EP Start/Stop only)
The increment size between standard stroke lengths vary as shown below:
Stroke Length (mm)

Ordering Increment

≤ 500 mm
> 500 mm and ≤ 2500 mm
> 2500 mm and ≤ 3000 mm
(For Model EP Start/Stop only)

25 mm
50 mm
100 mm

Stroke Length (in)

Ordering Increment

≤ 20 in.
> 20 in. and ≤ 100 in.
> 100 in. and ≤ 120 in.
(For Model EP Start/Stop only)

1 in.
2 in.
4. in.

Sensor Connection Types

=

9-11

Integral Connector:
= 5-Pin (M12), male (Analog output)
= 8-Pin (M12), male (Start/Stop output)

D34
D84

=

Input Voltage
1

1

12

= +24 Vdc (+20% - 15%), standard

Output
Voltage
V01
V11
V02
V12
V03

D

=
=
=
=
=

=

13-15

0 to 10 Vdc (1 output channel with 1 magnet)
10 to 0 Vdc (1 output channel with 1 magnet)
0 to 10 Vdc (2 output channels with 2 magnets) Refer to 'Dual magnet outputs' for more information.
10 to 0 Vdc (2 output channels with 2 magnets) Refer to 'Dual magnet outputs' for more information.
0 to 10 Vdc and 10 to 0 Vdc (2 output channels with 1 magnet)

Current
A01
A11
A02
A12

=
=
=
=

4 to 20 mA (1 output channel with 1 magnet)
20 to 4 mA (1 output channel with 1 magnet)
4 to 20 mA (2 output channels with 2 magnets) Refer to ‘Dual magnet outputs’ for more information.
20 to 4 mA (2 output channels with 2 magnets) Refer to ‘Dual magnet outputs’ for more information.

Start/Stop
R3

= Start/Stop with sensor parameters upload function Start/Stop output (Option R3) is fully compatible with the Start/Stop output (Option R0) used in
the previous generation E-Series sensors.
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E-Series Model EP and EL (CANopen Output)
Ordering Information
0

1

C

1
2
3
4
5
6
7
8
9 10 11
12
Use the order matrix below to con gure your Model EH sensor order number.

13

E

D34

04
14

15

16

17

18

1

Z

19

20

21

=

E

1-2

=

0

3

Sensor Model
EP =
EL =

E-Series model EP pro le-style sensor (Magnet(s) must be ordered separately)
EL = E-Series model EL low-height pro le-style sensor (Magnet(s) must be ordered separately)

Housing Style
0 =

22

(Zero) EP and EL sensors do not have housing options or magnet types included in the standard model number. Magnets
must be purchased separately by part number. Refer to ‘Standard magnet selections (Models EP and EL)’ in this document for
part numbers.
=

4-8

Stroke Length

M = Millimeters (Encode in 25, 50, or 100 mm increments as indicated in ‘Stroke length notes’ below).
. 0 U

= Inches (Encode in 1, 2, or 4 in. increments as indicated in ‘Stroke length notes’ below). (Digit for tenths of inches is always ‘0’).

Stroke Length Notes:
Stroke Length Ranges:
M = 50 mm to 2500 mm
U = 2 in. to 100 in.
The increment size between standard stroke lengths vary as shown below:
Stroke Length (mm)

Ordering Increment

≤ 500 mm
> 500 mm and ≤ 2500 mm

25 mm
50 mm

Stroke Length (in)

Ordering Increment

≤ 20 in.
> 20 in. and ≤ 100 in.

1 in.
2 in.

=

Sensor Connection Types
D34

D 3 4

Integral Connector:
= 5-Pin (M12), male (CANopen output)
=

Input Voltage
1

9-11

= +24 Vdc (+20% - 15%), standard

=

Output

0 4

C

1

12

1

13-19

= CANopen output - Enter the 6-digit output code (1-6) de ned by the selections below:

C
[1] [2] [3] [4] [5] [6]

[1] [2] [3] Protocol

[4] Baud rate

[5] Resolution

[6] Type

304

1
2
3
4

4
5

1

404

= CANopen
= 1 or 2 magnets
= CANopen
1 or 2 magnets
with integrated bus
terminator resistor
(120 Ohms)

=
=
=
=

1000 kBit/s
500 kBit/s
250 kBit/s
125 kBit/s

= 10 μm
= 20 μm

Number of Magnets - (20- 22) for Multi-Position Measurement Only

Z + Enter a 2 digit code
Z
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= Enter 02 for 2 magnets

= Standard

=

Z

20-22

E-Series Model EP and EL (SSI Output)
Ordering Information
0

1

S

1
2
3
4
5
6
7
8
9 10 11
12
Use the order matrix below to con gure your Model EH sensor order number.

13

E

D84

100
14

15

16

17

18

19

Sensor Model
EP =
EL =

=

E

1-2

=

0

3

E-Series model EP pro le-style sensor (Magnet(s) must be ordered separately)
EL = E-Series model EL low-height pro le-style sensor (Magnet(s) must be ordered separately)

Housing Style
0 =

(Zero) EP and EL sensors do not have housing options or magnet types included in the standard model number. Magnets
must be purchased separately by part number. Refer to ‘Standard magnet selections (Models EP and EL)’ in this document for
part numbers.
=

4-8

Stroke Length

M = Millimeters (Encode in 25 or 50 mm increments as indicated in ‘Stroke length notes’ below).
. 0 U

= Inches (Encode in 1 or 2 in. increments as indicated in ‘Stroke length notes’ below). (Digit for tenths of inches is always ‘0’).

Stroke Length Notes:
Stroke Length Ranges:
M = 50 mm to 2500 mm
U = 2 in. to 100 in.
The increment size between standard stroke lengths vary as shown below:
Stroke Length (mm)

Ordering Increment

≤ 500 mm
> 500 mm and ≤ 2500 mm

25 mm
50 mm

Stroke Length (in)

Ordering Increment

≤ 20 in.
> 20 in. and ≤ 100 in.

1 in.
2 in.

=

Sensor Connection Types

D 8 4

9-11

Integral Connector:
= 8-Pin (M12), male (SSI output)

D84

=

Input Voltage
1

1

12

= +24 Vdc (+20% - 15%), standard
=

Output

1 0 0

S

13-19

= SSI output - Enter the 6-digit output code (1-6) de ned by the selections below:

C
[1] [2] [3] [4] [5] [6]

[14] Data length

[15] Output format

[16] Resolution

[17] Performance

1
2

B
G

3
4
5

1

= 25 bits
= 24 bits

= Binary
= Gray code

= 0.05 mm
= 0.1 mm
= 0.02 mm

= Standard

[18] [18] Signal options (scale orientation)
00

= Measuring direction forward, async
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E-Series Model ER (Analog and Start/Stop Outputs)
Analog and Start/Stop Outputs

Model ER
Stroke Length: 50 mm to 1500 mm (2 in. to 60 in.)

Features
Linear, Absolute Measurement
Non-Contact Sensing Technology
Linearity Deviation Less Than 0.02% F.S.
Repeatability Within 0.005% F.S.
Two Outputs Available:
• Analog (Voltage/Current) Forward or Reverse Acting
• Start/Stop Outputs
Simple Sensor Parameter Upload (for Start/Stop)
Stroke Length Range: 50 mm to 1500 mm (2 in. to 60 in.)
Internal Electronics are Sealed for IP67 Ingress Protection
EMI Shielded and CE Certi ed

Bene ts
Rugged, Cost Eﬀective, Precise and Durable Non-wear Alternative to Linear Potentiometers
Extendable and Retractable Dual Rod Ends
The Magnet is Contained and Protected Inside The Sensor Housing
Over Voltage Protection to 36 Vdc and Polarity Protection up to -30 Vdc

Applications
Continuous Operation In Harsh Industrial Conditions

Typical Industries
Factory Automation
Woodworking and Metal Forming
Material Handling and Packaging
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E-Series Model ER (Analog and Start/Stop Outputs)
Product Overview and Speci cations
MTS Sensors continues to establish new performance standards for low-cost, fully-industrial, durable position sensors using the widely
preferred magnetostrictive technology. This principle for accurate and non-contact measurement of linear-position sensing was developed 30
years ago by MTS and is used with outstanding success in a large variety of industrial applications. The innovative Temposonics model ER sensor
brings proven bene ts of magnetostrictive feedback to the versatile rod-and-cylinder sensor package.
It is ideal for demanding industrial applications where high performance non-contact feedback is essential for maximum productivity and
overall reliability. The model ER sensor’s rod-and-cylinder design has a rod that can extend from the sensor housing. As the rod is extended and
retracted, the sensing magnet remains completely contained and protected at all times, ensuring reliable sensor performance in the toughest
industrial environments.

Parameters

Speci cations

Parameters

Position

Operating
conditions:

Operating temperature:
40 °C (-40 °F) to 75 °C (167 °F)
Relative humidity:
90% no condensation
Ingress protection: IP 67**
(when mating connector is correctly tted)

EMC test:

Electromagnetic emission:
EN 61000-6-4
Electromagnetic susceptibility:
EN 61000-6-2. This sensor meets the
requirements of the EC directives and
is marked with CE.

Shock rating:

100 g (single hit)/
IEC standard EN 60068-2-27

Vibration rating:

10 g/10 to 2000 Hz, IEC standard
EN 60068-2-6 (resonance frequencies
excluded)

Output
Measured output
variables:
Resolution:

Environmental
Analog: In nite (restricted by output
ripple)
Start/Stop: 0.1, 0.01 and 0.005 mm
(controller dependent)

Linearity deviation:

< ± 0.02% full stroke (minimum ± 60 μm)

Repeatability:

< ± 0.005% full stroke (minimum ± 20 μm)

Outputs:

Analog (voltage or current)
Voltage:
0 to 10 Vdc and 10 to 0 Vdc or
Two outputs:
0 to 10 Vdc and 10 to 0 Vdc
(controller input resistance RL ≥ 5k Ohm)
Current:
4 to 20 mA or 20 to 4 mA
(Controller input resistance RL ≤ 500 Ohm)
Digital-pulse (Start/Stop):
RS-422 diﬀerential signal
Serial parameter upload available for:
Measuring range, oﬀset, gradient,
status and manufacturer number

Stroke length:

Range:
50 mm to 1500 mm (2 in. to 60 in.)

Electronics
Operating
Voltage:

Speci cations

+24 Vdc nominal: -15% or +20%*
Polarity protection: up to -30 Vdc
Over voltage protection: up to 36 Vdc
Current drain:
Analog: 50 - 140 mA
Start/Stop: 50 - 100 mA
(Stroke length dependent)
Dielectric withstand voltage: 500 Vdc
(DC ground to machine ground)

Wiring
Connection type:

Analog output:
5-pin (M12) male integral connector
Start/Stop output:
8-pin (M12) male integral connector

Rod-and-Cylinder Style Censor
Sensor rod:

Aluminum

Sensor housing:

Aluminum

Mounting options:

Adjustable mounting clamps or dual rod
ends
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E-Series Model ER (Analog and Start/Stop Outputs)
Sensor Dimensions, Connections and Wiring
Model ER Rod-and-Cylinder Sensor Dimension References
Drawings are for reference only, contact applications engineering for tolerance speci c information.
A robust aluminum extrusion forms the sensor housing containing the sensor rod, magnet, sensing element and electronics. The permanent
magnet is mounted on a sliding carrier attached to the end of the rod. As the rod moves in and out, the magnet travels above the sensing
element inside the sensor housing.

Model ER Rod-and-Cylinder Sensor

Figure 3. E-Series model ER rod-and cylinder sensor dimension reference

Connections and Wiring (Model ER)
Sensor Integral Connector (D34 and D84) Pinout/Wire Color Codes
The E-Series model ER sensor connects directly to a controller or interface module with the standard male, 5-pin or 8-pin integral connector and
an extension cable as described in ‘Table 1’ and ‘Table 2’ below.
Attention:
The sensors aluminum housing has an anodic coating which prevents the
sensor’s mounting clamps from providing the appropriate grounding.
A grounding lug (see ‘Figure 4’) is provided near the connector end of the
sensor for a convenient connection to earth ground. The appropriate
grounding of the cable shield is also required at the controller end.
Figure 4. Grounding lug location.
1

2
5
3

4

2 1
3 8 7
4
6
5

Integral D34 connector (male) as viewed from
the end of the sensor

Integral D84 connector (male) as viewed
from the end of the sensor

Pin No. Extension Cable Wire Colour

Signal/Function Analog Outputs

Pin No. Extension Cable Wire Colour

Signal/Function Start/Stop Outputs

1

Brown

+24 Vdc

1

(+) Start

2

White

Output signal

2

Brown

(-) Start

3

Blue

DC ground (for power return)

3

Green

(+) Stop

4

Black

2nd Output signal (optional)

4

Yellow

(-) Stop

5

Gray

Ground for signal return

5

Gray

No connection

6

Pink

No connection

7

Blue

+24 Vdc

8

Red

DC ground (for power return)

Table 1. Integral D34 sensor connector
(mates with cable connectors 370618 and 370619)

White

Table 2. Integral D84 sensor connector
(mates with cable connectors 370671 and 370672)
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E-Series Model ER (Analog and Start/Stop Outputs)
Ordering Information
1

2

1

D

ER
3

4

5

6

7

8

9

(2 or 3 digit-code)

10

11

12

13

14

Use the order matrix below to
con gure your Model EH sensor
order number.

15

=

Sensor Model
ER =

1-2

E-Series model ER position sensor
=

Housing Style
S =
M =

E R

3

Inside thread 1/4 - 28 at end of rod
Inside thread M6 at end of rod
=

Stroke Length

4-8

M = Millimeters (Encode in 25 or 50 mm increments) as indicated in ‘Stroke length notes’ below.
. 0 U

= Inches (Encode in 1 or 2 in. increments) as indicated in ‘Stroke length notes’ below. (Digit for tenths of inches is always ‘0’)

Stroke Length Notes:
Stroke Length Ranges:
M = 550 to 1500 mm (Preferred stroke lengths are: 75,100, 150, 200, 300, 400, 500, 600, 750, 1000 and 1250 mm)
U = 2 to 60 in. (Preferred stroke lengths are: 3, 6, 9,12, 15, 18, 21, 24, 30, 36, 42, 48 and 54 in.)
The increment size between standard stroke lengths vary as shown below:
Stroke Length (mm)

Ordering Increment

≤ 500 mm
> 500 mm and ≤ 1500 mm

25 mm
50 mm

Stroke Length (in)

Ordering Increment

≤ 22 in.
> 22 in. and ≤ 60 in.

1 in.
2 in.

Sensor Connection Types
D34
D84

=

=

1

12

= +24 Vdc (+20% - 15%), standard

Output
Voltage
V01
V11
V03

9-11

Integral Connector:
= 5-Pin (M12), male (Analog output)
= 8-Pin (M12), male (Start/Stop output)

Input Voltage
1

D

=

13-15

= 0 to 10 Vdc
= 10 to 0 Vdc
= 0 to 10 Vdc and 10 to 0 Vdc (2 output channels)

Current
A01
A11

= 4 to 20 mA
= 20 to 4 mA

Start/Stop
R3

= Start/Stop with sensor parameters upload function
Start/Stop output (Option R3) is fully compatible with the Start/Stop output (Option R0) used in the previous generation E-Series sensors.
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E-Series Model EE (Analog Output)
E-Series Model EE Embedded Sensor

Model EE
Embeddable Position Sensor - Stroke Length: 50 mm to 2500 mm (2 in. to 100 in.)

Features
Linear, Absolute Measurement
Non-Contact Sensing Technology
Linearity Less Than 0.02% F.S.
Repeatability Less Than 0.002% F.S.
Direct Analog Output:
• 4 to 20 mA or 20 to 4 mA
• Min/max. load 0/500 Ohms
Stroke Length Range: 50 mm to 2500 mm (or 2 in. to 100 in.)

Bene ts
Rugged, Cost Eﬀective, Precise and Durable Non-wear Alternative to Linear Potentiometers
Extendable and Retractable Dual Rod Ends
The Magnet is Contained and Protected Inside The Sensor Housing
Over Voltage Protection to 36 Vdc and Polarity Protection up to -30 Vdc

Applications
Space Limited Cylinder Applications
Embedded Continuous Position Measurement

Typical Industries
Industrial Applications
Fluid Power
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E-Series Model EE (Analog Output)
Product Overview and Speci cations
The Temposonics® E-Series embedded (EE) position sensor is designed to be embedded into a hydraulic cylinder. The compact sensor design
makes the embeddable E-Series the perfect solution for small cylinders with limited space for the integration of a measuring system. The
increased temperature range allows an operation of the sensor in high temperature industrial applications.
MTS Sensors continues to establish new performance standards for low-cost, fully-industrial, durable position sensors using the widely
preferred magnetostrictive technology. This principle for accurate and non-contact measurement of linear-position sensing was developed 30
years ago by MTS and is used with outstanding success in a large variety of industrial applications.

Parameters

Speci cations

Parameters

Measured output
variable:

Position

Operating
conditions:

Resolution:

Analog: In nite (restricted by output ripple)

Linearity deviation:

< ± 0.02% full stroke (minimum ± 60 μm)

Repeatability:

< ± 0.002% full stroke (minimum ± 20 μm)

Operating temperature:
-40 °C (-40 °F) to +85 °C ( 185 °F)
Relative humidity:
90% no condensation
Ingress protection:
IP67 (With professionally mounted
housing and connectors.)
IP30 (Sensor with at connector)

Output:

Direct Analog / Current:
4 to 20 mA or 20 to 4 mA
(Controller input resisdtance: RL ≤ 500 Ohms)

EMC test:

Stroke length:

Range:
50 mm to 2500 mm (or 2 to 100 in.)

Electromagnetic emission:
EN 55011, cl. B:2009 + A1:2010
Electromagnetic immunity:
EN 61326-1:2006

Shock rating:

100 g (single shock) IEC-Standard
60068-2-27

Vibration rating:

15 g / 10 to 2000 Hz IEC-Standard
60068-2-6 (resonance frequencies
excluded)

Output

Environmental

Update Time:
≤ 3 kHz( Stroke length dependent)

Electronics
Operating
Voltage:

Speci cations

+24 Vdc nominal: -15% or +20%
Polarity protection: up to -30 Vdc
Over voltage protection: up to 36 Vdc
Current drain: 50 to 140 mA

Wiring
Connection type:

6-Pin Molex connector

Rod Style Sensor (Model EE)
Electronic head:

Stainless Steel 1.4301 / AISI 304

Sensor rod:

Stainless Steel 1.4301 / AISI 304
10 mm rod:
350 bar static, 530 bar peak
(5000 psi static, 7700 psi peak)

Mounting:

Any orientation. According to installation
conditions.

Magnet types:

Ring magnet
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E-Series Model EE (Analog Output)
Analog Output, Dimension References
Analog (Current) Output
The direct analog output range is 4 to 20 mA or 20 to 4 mA. Since the
outputs are direct, no signal conditioning electronics are needed
when interfacing with controllers or meters.
Analog output ranges:
• 4 to 20 mA
• 20 to 4 mA

Figure 1. Analog Output signals

Sensor Dimension References
Drawings are for reference only, contact applications engineering for tolerance speci c information.

Model EE

Figure 1. Analog Output signals
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E-Series Model EE (Analog Output)
Ordering Information
E E
1

2

M0 0

S
3

4

5

6

7

8

9

10

11

Use the order matrix below to
con gure your Model EH sensor
order number.

1
12

13

14

15

Sensor Model
EE =

E E

=

S

1-2

E-Series Model EE rod-style sensor (Magnet must be ordered separately)

Rod Housing and Flange Type
S =

=

3

Pressure t housing, 10 mm OD rod
=

Stroke Length

4-8

M = Millimeters (Encode in 5, 10, 25 or 50 mm increments) as indicated in ‘Stroke length notes’ below.
.

U

= Inches (Encode in 0.2, 0.5, 1 or 2 in. increments) as indicated in ‘Stroke length notes’ below.

Stroke Length Notes:
Stroke Length Ranges:
M = 50 mm to 2500 mm
U = 2 in. to 100 in.
The increment size between standard stroke lengths vary as shown below:
Stroke Length (mm)

Ordering Increment

≤ 500 mm
> 500 mm and ≤ 750 mm
> 750 mm and ≤ 1000 mm
> 1000 mm and ≤ 2500 mm

5 mm
10 mm
25 mm
50 mm

Stroke Length (in)

Ordering Increment

≤ 20 in.
> 20 in. and ≤ 30 in.
> 30 in. and ≤ 40 in.
> 40 in. and ≤ 100 in.

0.2 in.
0.5 in.
1 in.
2 in.

Sensor Connection Types
M00

=

=

1

12

= +24 Vdc (+20% - 15%), standard

Output
Current
A01
A11

9-11

Integral Connector:
= 6-Pin Molex, male

Input Voltage
1

M 0 0

=

13-15

= 4 to 20 mA
= 20 to 4 mA
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Mounting and Installation Rod-Style Sensors
Model RH Rod-Style Sensor Mounting
The position magnet requires minimum distances away from ferrous metals to allow proper
sensor output. The minimum distance from the front of the magnet to the cylinder end cap is
15 mm (0.6 in.).
The minimum distance from the back of the magnet to the piston head is 3.2 mm (0.125 in.).
However, a minimum distance of at least 5 mm (0.197 in.) is preferred for added performance
margin. The non-ferrous spacer (part no.: 400633) provides this minimum distance when
used along with the standard ring magnet (part no.: 201542-2), as shown in ‘Figure 1’.

For applicable magnet selections, refer to ‘Magnet Selections’.

Figure 1. Model RH rod-style mounting

Model RH Cylinder Installation
When used for direct-stroke measurement in uid cylinders, the
sensor’s high pressure, stainless steel rod installs into a bore in the
piston head/rod assembly as illustrated. This method guarantees a
long-life and trouble-free operation.

The sensor’s rod housing and ange can remain
permanently installed in the cylinder

The sensor cartridge can be removed from the ange and rod housing
while still installed in the cylinder. This procedure allows quick and easy
sensor cartridge replacement, without the loss of hydraulic pressure.
Ring magnet

The sensor cartridge, consisting of the electronics
housing and sensing element, is easy to replace by
removing (2) M4 thread 2.5 mm hex socket head
screws (Installation torque: 0.9N-m (8 in.-lbs.) typical)
Figure 2. Fluid cylinder installation
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Mounting and Installation Rod-Style Sensors
Model GH Rod-Style Sensor Mounting
The position magnet requires minimum distances away from ferrous
metals to allow proper sensor output. The minimum distance from the
front of the magnet to the cylinder end cap is 15 mm (0.6 in.).
The minimum distance from the back of the magnet to the piston head is
3.2 mm (0.125 in.). However, a minimum distance of at least 5 mm (0.197
in.) is preferred for added performance margin. The non-ferrous spacer
(part no.: 400633) provides this minimum distance when used along with
the standard ring magnet (part no.: 201542-2), as shown in ‘Figure 3’.

For applicable magnet selections, refer to ‘Magnet Selections’.
Figure 3. Model GH rod-style mounting

Model GH Cylinder Installation

The sensor’s rod housing and ange can remain
permanently installed in the cylinder

When used for direct-stroke measurement in uid cylinders, the sensor’s
high pressure, stainless steel rod installs into a bore in the piston head/rod
assembly (See ‘Figure 4’). This method guarantees a long-life and troublefree operation.
The sensor cartridge can be removed from the ange and rod housing
while still installed in the cylinder. This procedure allows quick and easy
sensor cartridge replacement, without the loss of hydraulic pressure.

Ring magnet

The sensor cartridge consist of the electronics
housing and sensing element and is easy to replace
by removing (2) M4 thread 2.5 mm hex socket head
screws (Installation torque: 0.9N-m (8 in.-lbs.) typical)
Figure 4. Fluid cylinder installation

Models GT2/GT3 Rod-Style Sensor Mounting

Models GT2/GT3 Cylinder Installation

The position magnet requires minimum distances away from ferrous
metals to allow proper sensor output. The minimum distance from the
front of the magnet to the cylinder end cap is 15 mm (0.6 in.).

When used for direct-stroke measurement in uid cylinders,
the sensor’s high pressure, stainless steel rod installs into a
bore in the piston head/rod assembly (See ‘Figure 6’). This
method guarantees a long-life and trouble-free operation.

The minimum distance from the back of the magnet to the piston head is
3.2 mm (0.125 in.). However, a minimum distance of at least 5 mm (0.197
in.) is preferred for added performance margin. The non-ferrous spacer
(part no.: 400633) provides this minimum distance when used along with
the standard ring magnet (part no.: 201542-2), as shown in ‘Figure 5’.

The sensor’s rod housing and ange installed in the cylinder

Ring magnet
Figure 6. Fluid cylinder installation example
Note:
Unlike the G-Series Model GH sensor (shown in gure 4),
GT2/GT3 redundant sensor models do not have a replaceable
sensor cartridge feature.
Figure 5. Models GT2/GT3 rod-style mounting

For applicable magnet selections, refer to ‘Magnet Selections’.
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Models RP and GP Sensor Mounting References
Pro le-Style Sensor Mounting
Temposonics models RP and GP pro le-style sensors oﬀer two basic mounting methods; side grooves for use with mounting feet or a bottom
groove that accepts a special T-Slot nut (part no.: 401602). Both the mounting feet and T-Slot nuts can be positioned along the sensor extrusion
to best secure the sensor for each particular application.

For applicable magnet selections, refer to ‘Magnet Selections’.
Note:
1. Models RP and GP sensors include two mounting feet, (part no. 400802) for sensors stroke lengths up to 1250 mm (50 in.)
2. One additional mounting foot is included for stroke lengths over 1250 mm (50 in.) and for each additional 500 mm (20 in.), thereafter.
3. MTS recommends using 10-32 cap screws (customer supplied) at a maximum torque of 44 in. lbs. when fastening mounting feet.
4. The T-Slot nut (part no.: 401602) requires a customer supplied M5 threaded stud and nut.

Models RP and GP Pro le-Style Sensor Mounting and Installation References
T-Slot nut (M5 threaded)

Mounting feet and screws

Nut for mounting model RP and GP sensors.

Models RP and GP Sensor Mounting and Installation Accessory Reference

Description

Part Number

Mounting Feet, Standard (304 SS)
Pro le-style sensor mounting for

400802

sensor models RP and GP
(Width = 14.5 mm (0.57 in.)

Mounting Feet, Insulated (304 SS)
Pro le-style sensor mounting for
sensor models RP and GP. Nylon

252004

washers and cloth tape on the
bottom provide electrical isolation.
(Width = 14.5 mm (0.57 in.)

T-Slot Nut (M5 threaded)
Nut for mounting model RP and GP
sensors.
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400802

Model EH Rod-Style Sensor Mounting
Model EH Sensor Mounting
The model EH sensor is designed for direct stroke measurement
inside prepared hydraulic cylinders. At the head of the sensor, a
threaded ange and O-Ring provides for mounting and sealing the
sensor into a port opening in the cylinder end cap. The sensor’s
pressure resistant rod ts into a bore drilled through the center of
the piston head and rod assembly. The sensor’s position magnet is
mounted on the top of the piston head or installed in a shallow
counter-bore inside the piston head.
The position magnet requires minimum distances away from
ferrous metals to allow proper sensor output. The minimum
distance from the front of the magnet to the cylinder end cap is 15
mm (0.6 in.).

The cylinder’s design ratings for hydraulic pressure and piston
velocity will determine the appropriate size for the bore that is
drilled through the center of the piston head and rod assembly.
The recommended minimum size for this bore is 10 mm (0.39 in.)
when using the 7 mm (0.27 in.) diameter sensor rod.
Likewise, the recommended minimum size of 13 mm (0.51 in.)
should be used when installing the 10 mm diameter sensor rod.
Some applications using long sensor rods may bene t by adding a
bushing (e.g. made of ourelastomer material) to prevent wear on
the magnet and sensor rod (customer supplied).

The minimum distance from the back of the magnet to the piston
head is 3.2 mm (0.125 in.). However, a minimum distance of at least
5 mm (0.197 in.) is preferred for performance margin. The
nonferrous spacer (part no. 400633), provides this minimum
distance when used along with the standard ring magnet (part no.
201542-2), as shown in ‘Figure 7’.
The magnet is usually secured using non-ferrous fastening
material (customer supplied). Screws must be made of
nonmagnetic stainless steel or brass. In the event that a ferrous
circlip or retaining ring will be used to secure the magnet in a
counter-bore then an additional non-ferrous spacer (> or = 3.2
mm) must be placed between the circlip or retaining ring and the
front side of the magnet.
Figure 7. Model EH rod-style mounting

Sensor Mounting (Models EP and EL)
Sensor Mounting Clamps
E-Series models EP and EL sensors are mounted onto the machine with moveable mounting clamps. Mounting clamps slide into side grooves
and should be evenly distributed along the sensor extrusion to best secure the sensor for each particular application.
Note:
1. Models EP and EL sensors include two mounting clamps, (part number 403508), for stroke lengths up to 1250 mm (50 in.). One additional mounting
clamp is included for stroke lengths over 1250 mm (50 in.) and for each additional 500 mm (20 in.) thereafter.
2. MTS recommends using 10-32 cap screws (customer supplied) at a maximum torque of 44 in. lbs. when fastening mounting clamps.

Models EP and EL Sensor Mounting and Installation Reference

Mounting Method

Part Number

Mounting Clamp
Sensor mounting for sensor

403508

models EP and EL
Mounting clamp width: 14.6 mm (0.57 in.)

Mounting Con guration Using
Mounting Clamp and Screws

252004
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Sensor Mounting Models ER and EP2
Sensor Mounting Clamps
The E-Series model ER sensor is mounted onto the machine with moveable mounting clamps. Grooves for mounting clamps are available on
three sides of the sensor housing, allowing versatile mounting orientations for the sensor’s connector and extension cable. The rod is then
attached to the moving machine part. Optional rod ends can be used to simplify sensor installation design and facilitate articulated motion
sensing. Using dual rod ends the model ER sensor can be mounted between two independent moving points, such as swinging door
applications. Please note for model ER sensors having stroke lengths over 750 mm (30 in.) only the rst 90% of the stroke length can be used for
articulated type applications when the weight of the sensor is supported only by rod ends.
Note:
1. Mounting clamps are ordered separately. Two mounting clamps, (part number 403508) are required for stroke lengths up to 750 mm (30 in.). A least one
additional mounting clamp is required for longer stroke lengths.
2. MTS recommends using 10-32 cap screws (customer supplied) at a maximum torque of 44 in. lbs. when fastening mounting clamps.
Model ER Sensor Mounting and Installation Reference

Mounting Method

Part Number

Mounting Clamp
Sensor mounting for sensor

403508

model ER
Mounting clamp width: 14.6 mm (0.57 in.)

Three Possible Mounting
Con guration Using Mounting
Clamp and Screws

Mounting
clamp,
part number
403508

Sensor Mounting
Model EP2 Sensor Mounting
Temposonics model EP2 pro le-style sensors are mounted onto a at straight surface of the machine with moveable mounting feet. A pair (2)
mounting feet are provided with each sensor. Two additional mounting feet (part no. 400802) are included for measurement stroke lengths
greater than 48 inches. Mounting feet slide into side grooves and should be evenly distributed along the sensor extrusion to best secure the
sensor for each particular application.
Note:
1. Additional mounting feet can be ordered separately.
2. MTS recommends using 10-32 cap screws (customer supplied) at a maximum torque of 44 in. lbs. when fastening mounting feet.
Model ER Sensor Mounting and Installation Reference

Mounting Method

Part Number

Mounting Feet, Standard (304 SS)
Pro le-style sensor mounting for
sensor model EP2

403508

(Width = 14.5 mm (0.57 in.)

Mounting Feet and Screws
Pro le-style sensor foot installation
Secure mounting feet with customer
supplied 10-32 Cap screws.
(recommended)
Block Magnet, Style L mounting
Magnet installs on a mounting plate
(customer supplied) or at surface of
the machine's moving part.
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Mounting
feet ,
part number
400802
Block magnet,
style L part
number
252887

Rod and Pro le-Style Position Sensors Magnet Selections
Magnet Selections
The standard ring magnet (part number 201542-2) is suitable for most applications.

Position Magnet Selections (Magnet must be ordered separately)
(Drawing dimensions are for reference only)
Magnet and Magnet Dimensions

Description and Speci cations

Sensor Model Reference

Standard Ring Magnet
Material: Composite PA ferrite GF20
I.D.: 13.5 mm (0.53 in.)
O.D.: 33 mm (1.3 in.)
Thickness: 8 mm (0.3 in.)
Weight: Approx.. 14g
Operating temperature:
- 40 °C to +100 °C

RH
RF
RD4

Large Open-Ring Magnet
Material: PA 66-GF30
Magnet slugs potted with epoxy.
I.D.: 15.9 mm (0.625 in.)
O.D.: 63.25 mm (2.49 in.)
Thickness: 9.5 mm (0.375 in.)
Weight: Approx. 26g
Operating temperature:
- 40 °C to +75 °C

RH
RF
RD4

Large Ring Magnet
Material: PA 66-GF30
Magnet slugs potted with epoxy.
I.D.: 19.05 mm (0.75 in.)
O.D.: 63.25 mm (2.49 in.)
Thickness: 9.3 mm (0.375 in.)
Weight: Approx. 35g
Operating temperature:
- 40 °C to +75 °C

RH
RF
RD4

Bar Magnet, Style L
Material: Stainless-steel plate
bonded to both magnet sides.
Magnet installs on a mounting
plate (customer supplied) or at
surface of the machine’s moving
part.

RH
RP
RF
RD4

GH
GT

Part Number

EH
EE
201542-2

GH
GT

EH

201553

GH
GT

EH
EE

201554

GH
GP
GT

EP
EH
EL

251298-2

This magnet may in uence the
sensor performance speci cations
for some applications.
Open-Ring Magnet, Style M
Material: Composite PA ferrite GF20
I.D.: 13.5 mm (0.53 in.)
O.D.: 33 mm (1.3 in.)
Thickness: 8 mm (0.3 in.)
Weight: Approx. 11g
Operating temperature:
- 40 °C to +100 °C

RH
RF
RD4
RP

GH
GT
GP

EP
EH
EL

251416-2

This magnet may in uence the
sensor performance speci cations
for some applications.
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Rod and Pro le-Style Position Sensors Magnet Selections
Magnet Selections
Position Magnet Selections (Magnet must be ordered separately)
(Drawing dimensions are for reference only)
Magnet and Magnet Dimensions

Description and Speci cations

Magnet Float
(Level Sensing Applications)
Material: Stainless steel
Weight: Approx. 42 ± 3g
Density: 720 kg/m3
Speci c gravity: 0.70 maximum
Pressure: 870 psi maximum

Sensor Model Reference

RH
RD4

GH
GT

Part Number

EH

251447

(This oat is used with Rod-style
sensors for hydraulic uid or fresh
water applications only)
Captive-Sliding Magnet,
Style S
Material: GFK, magnet hard ferrite
Weight: Approx. 30g
Operating temperature:
-40 °C to +75 °C

RP

Captive-Sliding Magnet,
Style N with Longer Ball-Jointed
Arm
Material: GFK, magnet hard ferrite
Weight: Approx. 30g
Operating temperature:
-40 °C to +75 °C

RP

Captive-Sliding Magnet,
Style V
Material: GFK, magnet hard ferrite
Weight: Approx. 30g
Operating temperature:
-40 °C to +75 °C

RG

Block Magnet, Style L
Material: Magnet hard ferrite
with stainless -steel carrier
Weight: Approx. 20g ± 2g
Operating temperature:
-40 °C to +100 °C

RP
RH
RD4
RF

This magnet may in uence the
sensor performance speci cations
for some applications.
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GP

EP
EL

252182

GP

EP
EL

252183

GP

EP
EL
252184

GH
GP
GT

EP
EP2
EL
EH
252887

Rod and Pro le-Style Position Sensors Magnet Selections
Magnet Selections
Position Magnet Selections (Magnet must be ordered separately)
(Drawing dimensions are for reference only)
Magnet and Magnet Dimensions

Description and Speci cations

Sensor Model Reference

Large Ring magnet
Material: Composite PA ferrite
GF20 I.D.: 19.3 mm (0.76 in.)
O.D.: 28 mm (1.1 in.)
Thickness: 4.7 mm (0.185 in.)
Weight: Approx. 6g
Operating temperature:
- 40 °C to +100 °C

RF
RH
RD4

Small Ring Magnet
Material: PA ferrite coated
Weight: Approx. 10g
I.D.: 13.5 mm (0.53 in.)
O.D.: 25.4 mm (1 in.)
Thickness: 8 mm (0.3 in.)
Operating temperature:
- 40 °C to +100 °C

RH
RF
RD4

Magnet Spacer
(Non-Ferrous, Use with Ring
Magnet Part No.: 201542-2)
I.D.: 14 mm (0.56 in.)
O.D.: 32 mm (1.25 in.)
Thickness: 3.2 mm (0.125 in.)

RH
RD4

Small Ring Magnet
Material: PA surface coated
Weight: Approx. 5g
I.D.: 13.5 mm (0.53 in.)
O.D.: 17.4 mm (0.69 in.)
Thickness: 7.9 mm (0.312 in.)
Operating temperature:
- 40 °C to +100 °C

RH
RD4

Ring Magnet
(Use with Model EH sensors
having a 7 mm O.D. rod)
I.D.: 12 mm (0.47 in.)
O.D.: 17.4 mm (0.69 in.)
Thickness: 10.5 mm (0.41 in.)
Operating temperature:
- 40 °C to +100 °C

GH
GT

Part Number

EH
EE
400424
Replaces
401467

GH
GT

EH
EE
400533

GH
GT

EH
EE
400633

GH
GT

EH
EE
401032

EH
7 mm
O.D.
pipe

253572
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Rod and Pro le-Style Position Sensors Magnet Selections
Magnet Selections
Position Magnet Selections (Magnet must be ordered separately)
(Drawing dimensions are for reference only)
Magnet and Magnet Dimensions

Description and Speci cations

Sensor Model Reference

Large Ring Magnet
Material: PA ferrite
Weight: Approx. 10g
I.D.: 33 mm (1.3 in.)
O.D.: 38.1 mm (1.5 in.)
Thickness: 3.4 mm (0.13 in.)
Operating temperature:
- 40 °C to +100 °C
Contact applications engineering for
handling guidelines

RH
RF
RD4

Ring Magnet
Material:
Weight:
I.D.: 19.8 mm (0.78 in.)
O.D.: 31 mm (1.2 in.)
Thickness: 8 mm (0.3 in.)

RH
RF
RD4

GH
GT

Collar
Provides end of stroke stops for
magnet oat (part no.: 251447)

RH
RD4

GH
GT

GH
GT

Part Number

EH
EE

401468

EH
EE
402316

EH

560777

System Magnet
Material: composite POM
Weight: 14 g
Operating temperature: -40…+75 °C
Surface pressure: 20 N/mm

RH
RD4

Multipole Magnet
Material: composite neobonded
Weight: 8.5 g
Operating temperature: -40…+75 °C
Surface pressure: 20 N/mm

RH
RD4

Ring Magnet 0D60
Material: Al CuMgPb, Magnets
compound- lled; Weight: ca. 90 g
Operating temperature: -40…+75 °C
Surface pressure: 20 N/mm
Fastening torque for M4 screws:
max. 1 Nm

RH
RD4
RF

U-Magnet
Material: AIMg4.5Mn, black anodised;
magnets compound- lled Weight: 125 g
Operating temperature: -40…+75 °C
Fastening torque for M4 screws:
max. 4 Nm

RH
RD4
RF

This magnet may in uence the
sensor performance speci cations
for some applications.
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GH
GT

EH
EE
253928

GH
GT

EH
EE
254012

GH
GT

EH

MT0162

GH
GT

EH

MT0162

High Pressure Housing - Explosion Proof
R-Series (RH) and G-Series (GH) Sensors

R-Series & G-Series
Outputs - Reference G and R-Series Data Sheets

Precision Position Measurement High Pressure Housing (HPH)
This High Pressure Housing is ATEX EEx approved and UL and cUL approved for use in hazardous
locations with Temposonics position sensors.
ATEX, UL and cUL approvals cover ammable gases, vapors and liquids. The ATEX approval also covers dust
Several design combinations are available to t your application:
• M18 or 3/4 in. UNF mounting ange thread
• M20 or 1/2 in. NPT cable gland thread
• long or short tops
• top-mounted
• side-mounted
• dual side-mounted cable glands
(See combination chart for more information)
All parts are made of 316L stainless steel. The HPH housing is also available in non-approved versions
ensuring an outstanding protection to the sensor when used in rugged applications with high humidity and
aggressive gases.

The High Pressure Housing (HPH) is ATEX EEx Approved or UL and cUL Approved for use
in Hazardous Locations with a Range of Temposonics Linear-Position Sensors
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High Pressure Housing - Explosion Proof
High Pressure Housing dimensions
The Summit High Pressure Housing is available in several design
combinations and two cable gland mounting options, top and side.
Refer to ‘Table 1 Design Combination Chart’ on the next page for
design combinations and accessory options for your application

Dimensions, Top Mounted Cable Gland

Figure 2. Top mounted cable gland

Dimensions, Side Mounted Cable Gland

Figure 1. HPH Sensor and housing dimension references

Figure 3. Side mounted cable gland
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High Pressure Housing - Explosion Proof
High Pressure Housing Accessories
HPH Rotation Adapter
The Rotation adapter accessory (see ‘Figure 4’) allows you to adjust the
position of the side opening when the HPH is mounted in a cylinder. Part
No. 253961 is for use with the 3/4" UNF housing thread and has a 1 1/16 in.
- #12 SAE Boss O-ring mounting thread.

Figure 4. Rotation adapter (Part no. 253961)
Description

E-Series

M20 x 1.5 Cable gland

ATEX, 4-8.5 mm cable diameter, stainless steel

CG-816679

M20 x 1.5 Cable gland

ATEX, 8.5-16 mm cable diameter, stainless steel

CG-816609

Nut for ange

316 L Stainless steel

M18 x 1.5

Spanner tool

(2 required)

HPHX-Series 100

Connector, straight exit

Female, 6-pin DIN, straight exit with 10 m cable

HPH6DIN/10MKFPUR25

HPH Rotation Adapter

Use with M18, and M30 x 1.5

RTA-M18

Use with the 3/4 in. UNF housing thread and has a 1 1/16 in. - #12 SAE Boss O-ring

253961

Item

HPH Rotation Adapter

mounting thread
Table 2. HPH accessory options

Ordering Information (Accessories described in ‘Table 2’ are ordered separately)
Note:
Refer to the example below when placing your order. Approved
short housing with M18 mounting threads and one side mounted
cable gland with M20 threads and a measuring length of 650 mm:
Example:
HPH-0900-0650-A
Use the order matrix below to
order a high pressure housing.

HPH
1

2

3

4

5

6

7

8

9

10

11

12

Choose a Design Combination from The Design Combination Chart (4-7)

=

4-7

=

8-11

Refer to ‘Table 1. HPH Design Combination Chart on the previous page’.

Enter Measuring Length (8-11)
Refer to ‘Figure 1. HPH Sensor and housing dimension references’.
Order in millimeters using 5 millimeter increments

Enter Measuring Length (8-11)
A =
N =

=

12

Approved version
Non approved version
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R-Series Electrical Connections
Electrical Connections
Placement of installation and cabling have decisive in uence on the
sensor‘s electromagnetic compatibility (EMC). Hence correct
installation of this active electronic system and the EMC of the entire
system must be ensured by using suitable metal connectors, shielded
cables and grounding. Overvoltages or faulty connections can
damage its electronics despite protection against wrong polarity.

NOTICE
1. Do not mount the sensors in the area of strong magnetic or electric
noise elds.
2. Never connect / disconnect the sensor when voltage is applied.

Instructions for Connection
Use low-resistance twisted pair and shielded cables and
connect the shield to ground externally via the controller
equipment.
Keep control and sign leads separate from power cables
and suﬃciently far away from motor cables, frequency
inverters, valve lines, relays, etc.
Use only connectors with metal housing and connect the
shielding to the connector housing.
Keep the connection surface at both shielding ends as large
as possible.
Keep all non-shieled leads as short as possible.
Keep the earth connection as short as possible with a large
cross section. Avoid ground loops.
With potential diﬀerences between machine and
electronics earth connections, no compensating currents
are allowed to ow across the cable shielding.
Recommendation:
Install potential compensating leads with large cross
section, or use cables with separate double shielding, and
connect only one end of the shield.
Use only stabilized power supplies in compliance with the
speci ed connecting values.

Grounding of Pro le and Rod Sensors
Connect the sensor electronics housing to machine ground. Ground
sensor types RP, RH, RD4, RT4 and RF via ground lug. In addition you
can ground the sensor type RH via thread.
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R-Series Electrical Connections
Analog Connections

SSI Connections

NOTICE
Mind the hazard of short circuits!
When using only output 1, insulation of the yellow and green cores
(output 2) is indispensable.
Recommendation: Provide terminals for output 2 in the control cabinet,
because the leads are eventually required in case of sensor programming.

177

R-Series Electrical Connections
Pro bus Connections

NOTICE
• Use only bus cables, according to regulations of the Pro bus User
Organisation (www.pro bus.com).
• Bus lines must be installed according to Pro bus guideline.
• Bus wiring must be terminated at both ends.
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R-Series Electrical Connections
CANbus Connections
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R-Series Electrical Connections
DeviceNet Connections
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EtherCat® Connections

R-Series Electrical Connections
EtherNet/IP ™ Connections
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R-Series Electrical Connections
Powerlink Connections
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Pro net Connections

G-Series Electrical Connections
Electrical Connections
Placement of installation and cabling have decisive in uence on the
sensor’s electromagnetic compatibility (EMC). Hence correct
installation of this active electronic system and the EMC of the entire
system must be ensured by using suitable metal connectors, shielded
cables and grounding. Overvoltages or faulty connections can
damage its electronics despite protection against wrong polarity.

NOTICE
Never connect / disconnect the sensor when voltage is applied.

Analog Connections

Instructions for Connection
Use low-resistant twisted pair and shielded cables and
connect the shield to ground externally via the controller
equipment.
Keep control and sign leads separate from power cables
and suﬃciently far away from motor cables, frequency
inverters, valve lines, relays, etc.
Use only connectors with metal housing and connect the
shielding to the connector housing.
Keep the connection surface at both shielding ends as large
as possible.
Keep all non-shielded leads as short as possible.
Keep the earth connection as short as possible with a large
cross section. Avoid ground loops.
With potential diﬀerences between machine and
electronics earth connections, no compensating currents
are allowed to ow across the cable shielding.
Recommendation:
Install potential compensating leads with large cross section, or use
cables with separate double shielding, and connect only one end of
the shield.
Use only stabilized power supplies in compliance with the
speci ed connecting values.

Start/Stop Connections

NOTICE
Do not mount the sensors in an area of strong magnetic or electric noise
elds. Sensors must be grounded via ground lug on the sensor electronics
housing.
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