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The TR-Family of
Linear Encoders

Linear encoders

LA / LP - linear absolute measurement system with up to 4 m stroke

4 Questions lead to the most suitable sensor

What do you want to measure?
Rotary movements

Linear movements

Where do you want to measure?
Industrial surrounding
Heavy duty application

Special environmental conditions (EX, acids, food industry)

Which resolution do you need?
Incremental or absolute
Single- or Multi-Turn

Steps per revolution, number of revolutions

Which interface does your control provide?
Direct connection (SSI, Analog, INC, Sin/Cos etc.)
Field bus (Profibus, Interbus, CAN etc.)

Integrated control functions (cams...)
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Measuring Principle

Functional description

The measuring principle is based on a travel time delay measurement (ultrasonic range). The ultrasonic travel time is proportional to the distance and is
processed electronically. Current pulses are sent through a magnetostricitve wire, positioned inside a protective tube, creating a ring-shaped magnetic field

around the wire. A non-contact permanent magnet serves as a position sensor, touching the waveguide with its magnetic field.

The magnetic field created by the current pulses generates a magnetostriction at the point of measurement due to the two differentially aligned magnetic
fields. The resulting ultrasonic signals spread out from the position sensor in both directions. The ultrasonic signal moving towards the detector head is
detected and converted into an electrical pulse. Ultrasonic waves moving towards the tube end are absorbed in the damping zone to prevent any echo

effect.

The time difference between the transmission of the current pulse and the arrival of the torsion pulse is converted electronically into the distance
information, which is provided either as a digital or analog output. If the position sensor is moved mechanically in a non energized state, the current position

is available after the power supply is switched on again. The LA/LP-system is a non-contact and wearfree process. As the position sensor is a permanent

magnet, it does not need any power supply.

Receiving coil

Magnetic field around the

position sensor

Magnetic field,
generated by

current pulse

Waveguide
Position sensor
(magnet)
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Application

Linear movements are detected directly, converted into electrical information and can be processed by secondary devices, such as displays, control units and

computers. Different interface modules allow the connection to interfaces for standard PLC, CNC controllers or industrial PCs.
As the measuring principle is non-contact, the absolute displacement sensors LA/LP can also be used in aggressive or harsh environments, such as dust,
concrete, pressure or spray, splash and cooling water. The LP-series is also available with a measuring slide, which ensures the correct distance between the 5 -

profile housing and the magnet.

Examples of typical linear absolute displacement sensor applications:

= hydraulic presses = machine tools or transfer machines
=material handling technology = injection moulding machines

= foundries = wood processing machines
=rolling, bending and casting plants = packaging machines

Description LA/LP

= LA: Linear absolute displacement sensor

Linear absolute displacement measurement system for measuring lengths up to max. 4000 mm. If the magnet is
moved mechanically in a non energized state, the current position is available after the power supply is switched
on again. The LA-system is a non-contact and wearfree process. Due to their round tube the linear absolute
displacement sensors are suitable for direct installation in hydraulic cylinders. The measuring rod reaches a static

pressure resistance of 600 bar (TUV-approved).

= LP: Linear absolute displacement sensor in extruded aluminium section

Linear absolute displacement measurement system for measuring lengths up to max. 4000 mm. In contrast to the
LA-system, the measuring length of the LP-series is protected by an extruded aluminium section. If the magnet is
moved mechanically in a non energized state, the current position is available after the power supply is switched on
again. The LP-system is a non-contact and wearfree process. The LP-series is also available with a measuring slide

for easier installation of the position sensor. The distance between the position sensor and the profile housing is §

determined by the measuring slide. Only the slide, which holds the magnet, needs to be moved.
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Linear Sensor in Extra Flat

Extruded Aluminium Section

Measuring lengths

50 mm bis 4000 mm, in 50 mm steps
> 4000 mm on request

Standard with Industrial Ethernet

bis zu 2000 mm, in 50 mm steps
> 2000 mm on request

Resolution 0,05 mm 0,005 mm
Interfaces analog EtherCAT
synchronous serial Powerlink
start/stop
Programmability TR-WINProg
Supply 24VDC -20% +10% <4W 24VDC -20% +10% <4W
Protection class (DIN 40 050) IP 65 IP 65
Operating temperature 0...+70°C 0...+70° C




LMP 30 SSI
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For Installation in Hydraulic Cylinders

Little detail, big effect:

Our fieldbus encoder shows the
address and temporary bus status on
the outside.

Address Bus
x10 Run

_ Standard Custom-made product

50 mm bis 2000 mm, in 50 mm steps

Mearsuring length

Housing length

Resolution

Interfaces

Programmability

Supply
Protection class (DIN 40 050)

Operating temperature

Options

84 mm

max. 0,005 mm hysteresis < 0,02 mm

synchronous serial  analog

CANopen Profibus-DP (shows fieldbus address on the outside)
DeviceNet Powerlink

24VDC -20% +10%
IP 65

0..+70°C

various magnet rings available

<5W

intermediate lengths o.r.
meassuring lengths>2000 mm o.r.

higher resolution o.r.

other interfaces o.r.

other operating temperatures o.r.



Length of the rod 8l
Damping zone = 62 Measuring length = Type dependent measuring distance B
Measuring signal not 6 PIN Contact
warranted by the producer .
e Ml = (
- | | |
_?? (]
| / 1K
-I_ Measuring rod made I_|J
of Cr/Ni alloy
24
Length of the rod 115 "2
Damping zone = 62 Measuring length = Type dependent measuring distance 3
Measuring signal not 6 PIN Contact
warranted by the producer 8
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s | | |
)
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| I
—I_ Measuring rod made I_|J —E—
of Cr/Ni alloy
24
Flange Optional rod-end-mounting thread
Damping zone = 62 + 5
Measuring signal not
warranted by the producer s
1x45°
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Linear Sensor with
Especially Flat Construction

Measuring lengths

Small detail, big effect:

Our fieldbus encoder shows the
address and temporary bus status on
the outside.

50 mm bis 2000 mm, in 50 mm steps

Standard Custom-made product

intermediate lengths o.r.

Housing lengths 83 mm
Resolution max. 0,005 mm hysteresis < 0,02 mm higher resolution o.r.
Interfaces synchronous serial  analog other interfaces o.r.
CANopen Profibus-DP (shows fieldbus address on the outside)
DeviceNet Powerlink
Programmability TR-WINProg
Fieldbus device via bus
Supply 24VDC+10% <4W
Protection class (DIN 40 050) IP 65
Operating temperature 0...470° C -20... +70° C

other operating temperatures o.r.

Options

various magnet holders available




length of the rod

Damping zone
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amping zone Measuring length =27 83 24
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Linear Sensor with

Universal Variety of Interfaces

LA 66

Il -

Measuring length

Housing length
Resolution

Interfaces

Programmability

Supply
Protection class (DIN 40 050)

Operating temperature

Options

150 mm 300 mm
1500 mm 2000 mm

500mm 700 mm 750 mm 1000 mm
2500 mm 3000 mm 3500 mm 4000 mm

depending on interface

max. 0,01 mm, analog 12 Bit / 16 Bit

analog start/stop parallel
synchronous serial  asynchronous seriell  Profibus-DP
Interbus-S FIPIO LwL

camshaft gear (8 tracks) neu: EtherCAT
schnittstellenabhangig

24VDC+10%

IP 65

-20...470° C

analog adjustment
limit switch

programmable signalbits
according to the interface

intermediate lenghts o.r.

other interfaces o.r.

other operating temperatures o.r.



Length of the rod

Damping zone = 85 Measuring length = Type dependent measuring distance 30
Measuring signal not
warranted by the producer .
—VIEW \
5 2 PGY
3
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Connector width: 56mm
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For Installation in Hydraulic Cylinders

LA 41/42

‘ Standard ‘ Custom-made product

Measuring length 150mm 300mm 500 mm 700 mm 750 mm 1000 mm intermediate lengths o.r.

1500 mm 2000 mm 2500 mm 3000 mm 3500 mm 4000 mm
Housing length 42...66 mm depending on interface
Resolution max. 0,01 mm
Interfaces analog start/stop other interfaces o.r.

synchronous serial  inkremental serial

CANopen
Programmability depending on interface via PC, EPROG or fieldbus
Supply 24V DC £10% <4W
Protection class (DIN 40 050) IP 65
Operating temperature -20...470°C other operating temperatures o.r
Options inputs:  determination of the starting point of the analog signal

determination of the final point of the analog signal



Stablange 94,
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Keine Herstellergarantie
fiir das Mefsignal 6pol. Binder-Stecker
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Linear Sensor in
Extruded Aluminium Section

LP 38

A
16
S e
. standad
Measuring length 150mm 300 mm 500 mm 700 mm 750 mm 1000 mm intermediate lenghts o.r.
1500 mm 2000 mm 2500 mm 3000 mm 3500 mm 4000 mm measuring lengths > 4000 mm o.r.
Resolution max. 0,01 mm
Interfaces analog start/stop other interfaces o.r.
synchronous serial  asynchronous serial  incremental serial
CANopen Profibus-DP
DeviceNet
Programmability depending on interfaces
Supply 24V DC +10%
Protection class (DIN 40 050) IP 65
Operating temperature -20...+70°C other operating temperatures o.r.
Options Multimagnet-detection

programmable signalbits



Measuring length
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Il -

Level Measurement in Acids

Measuring length

Housing length
Resolution

Interfaces

Programmability

Supply
Protection class (DIN 40 050)

Operating temperature

Options

‘ Standard
100 mm bis 1000 mm, in 50 mm steps

89 mm
0,01 mm, analog 12 bits / 16 bits

analog synchronous serial
incremental serial

depending on interface

24V DC £10%
according to connector type up to IP 65

-20...4+70° C
housing PTFE

‘ Custom-made product

intermediate lengths o.r.
measurement lengths > 1000 mm
o.r.

other interfaces o.r.

other operating temperatures o.r.



The linear absolute displacement sensor LA 80 was especially constructed for applications in chemical aggressive media or for the electroplating industry.
In order to reach a high media resistance, the measurement system is made of the plastic polypropylen (PP). Nevertheless, the characteristics of this kind of

plastic change in different media* with varying degrees, according to the temperature.

legend:  + swelling < 3% loss of weight < 0,5% ultimate elongation not changed

/ swelling 3 - 8% loss of weight 0,5 - 5% ultimate elongation < 50%

- swelling > 8% loss of weight > 5% ultimate elongation > 50%

concentration characteristics at 20° C characteristics at 60° C characteristics at 100° C

Sulfurous acid + +
Sea water + + +
Soap solution, watery any + +
Spirits +
0il of turpentine technical pure -
Mineral spirits technical pure / -
Quinine + +
Lemon juices + +
Cola-concentrates + +

LA 80 analog

Damping zone =46 Measuring length = Type dependent measuring distance 8
Measuring signal not
warranted by the
producer
1
S
P>
&
o < © sw1y
- 2 17 — Y
L4
8 8 — S T [ i e -
E o 23
&
| o | st [ (<=3
50 wes ||
Length of the rod

* table extract
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Installation

Installation instructions

= General information
Strong stray magnetic or electrical interference fields close to the displacement sensor have to be avoided during the installation of the LA device.

Inadmissible interference fields may influence the measuring accuracy. The maximum field strength close to the measuring rod is 3 mT.

= Mechanics of the LA-system
The measuring value is coupled into the sensor rod without contact via the magnetic field of the position sensor. The accuracy of the measuring values
depends - among other things - on the symmetry of the magnetic field geometry.

Impact on the mechanics: the magnet has to be moved centrally and precisely axial parallel to the rod.

= Mechanics of the LP-system
As there is no mechanical routing of the magnet, the installation of the displacement sensor is quite easy. The optimal glide characteristics of the measuring
slide complement the contactless detection of the measuring position. In order to avoid additional wearing out of the glide routing on the slide, the tolerance

data (angular and parallel misalignment) have to be respected.

The accuracy of the measuring values depends - among other things - on the symmetry of the magnetic field geometry.

Impact on the mechanics of the LP-system without measuring slide: the magnet has to be moved centrally and precisely

Exceeding the maximum distance of 4 mm between the magnet and the extruded aluminium section has to b

= Important hints about the handling of the displacement sensor

= do not open

=d




Installation diagram LA

A holder for the linear absolute displacement sensor
B position sensor
C spacer for the magnet

If magnetizable fixing material is used, a 10 mm heavy

spacer, made of non-magnetizable material, has to be used,
keeping a distance of > 3 mm to the magnet's girth.

Screws made of non-magnetizable material have to be used
for mounting the magnet. (e.g. brass, aluminium, plastic etc.).

D Hydraulic sealing on flange via O-ring

These data are also valid for the displacement sensor LP-38

without measuring slide!

E recommended support of the measuring rod for rod lengths
> 1,5 m (suggestion for the support)
F option: threaded blind hole M4x5 at the end of the rod for

rod mounting
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TR-Electronic -
Your Partner in Automation

Programmable Absolute Fieldbus Encoders
The standard in automation technology, available for all
commercial fieldbus systems, such as Profibus, Interbus,
CANopen, DeviceNet and Industrial Ethernet.

Of course, including TR's wide stndard range of
interfaces, mechanical and functional options.

22
Linear Absolute Displacement Sensors

The compact class for linear absolute measurement.
Directly bus capable, suitable for harsh environmental
conditions and for installation in hydraulic cylinders. =~

Absolute High
Resolution Linear
Measurement Systems
Linear measurement with
absolute, sub-micron resoluti-
on without referencing.

Incremental Encoders
from 35 mm external
diameter up to 55 mm
hollow shaft - we always
have a solution!

LASER-Distance Measuring Systems
Absolute and wear-free measurement of
distances up to 200 m via SSI or fieldbus.



L —1]

Intelligent Positioning Drive

Absolute positioning directly via fieldbus.

Integrated motor, power amplified position control-loop
controller, absolute encoder, PLC functions and fieldbus

interface.

Also with linear encoder for hydraulic axes.

configuration and start up.

@ctivelO - More Than Fieldbus Modules

Modular, rugged fieldbus node system

1/0-node, small-scale PLC, decentralized axis controller, high
performance cam controller, DIN-rail mounted industrial PC...
with commercial fieldbus systems, such as, Profibus-DP,

CANopen, DeviceNet, LightBus ... and ETHERNET as an option!

Heavy-Duty Industrial PC

Double shock proof mounted housing isolates the electronics
from vibration, while front access (MIPC) simplifies

Choose from our wide selection of housings.

Motor Feeback Systems
Feedback encoder for modern
positioning drives. Optionally
integrated or directly mounted
on the drive shaft via hollow
shaft.

SPC - The PLC for PC
Turns every PC into an
efficient PLC under S5/S7 or
IEC 1131 protocols. Combines
the comfort of PC control
with the safety of a seperate
processor for PLC tasks.

www.tr-electronic.de
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International presence

Germany

TR-Electronic TB Siid GmbH
Roland Meyer

Wickerer Weg 3

D-65719 Hofheim

Tel.: +49 (0) 61 92/ 3 90 61
Fax: +49 (0) 61 92 /3 68 71
Roland.Meyer@tr-gruppe.de

TR-Electronic TB Siid GmbH
Heiko Flentje

BiihlstraBe 41

D-72172 Sulz am Neckar

Tel.: +49 (0) 74 54/ 80 12
Fax: +49 (0) 7454 /8 72 84
Heiko.Flentje@tr-gruppe.de

TR-Electronic TB Siid GmbH
Kay Vogt

Tennesseeallee 78

D-76149 Karlsruhe

Tel.: +49 (0) 721 /94 14 672
Fax: +49 (0) 721 /94 14 673
Kay.Vogt@tr-gruppe.de

TR-Electronic TB Ost

Dr. Dietrich ThoB
SchafereistraBe 15

D-07973 Greiz

Tel.: +49 (0) 36 61 /67 11 04
Fax: +49 (0) 36 61 /67 11 05
Dietrich.Thoss@tr-gruppe.de

TR-Electronic TB Hannover GmbH

Jens Kreibohm

St.Barbara StraBe 1

D-31177 Harsum

Tel.: +49 (0) 51 27 /90 99 01
Fax: +49 (0) 51 27 /90 99 02
Jens.Kreibohm@tr-gruppe.de

Argentina

AEA Aparatos Eléctricos Automaticos
S.A.C.I.E./ Asuncién 2130

AR-1419 Buenos Aires

Tel.: +54 / 11-4574 1155

Fax: +54 / 11-4574 2400
servicioalcliente@aea.com.ar

Australia

Sensor Measurement Pty Ltd.

Unit 8/ 26 Shields Crescent

P.0. Box 1079

AU-Booragoon

Western Australia 6154

Tel.: +61/8-93 17 25 52

Fax: +61/8-93 17 24 52
sales@sensormeasurement.com.au

Belgium

Martek SPRL - BVBA
Rue du Broux 16
B-1320 Beauvechain
Tel.: +32 /10 86 82 80
Fax: +32 /10 86 82 89
info@martek.be
www.martek.be

Brazil

C+Tecnologia

Avenida Pedroso de Morais, 433 -13°andar
CEP-05419-000

BR-Pinheiros - Sao Paulo -SP

Tel.: +55/ 11-2168 6554

Fax: +55/ 11-2168 6555
info@ctecnologia.com.br
www.ctecnologia.com.br

China

TR-Electronic GmbH Shanghai Rep. Office
Room 1002, Part-C, Orient International Plaza
No. 85 Lou Shan Guan Road,

Honggiao Developing Zone

CN-200336 Shanghai, PR. China

Tel.: +86 / 21 - 6278 7611

Fax: +86 / 21 - 6278 7629
tr-electronic@online.sh.cn

Denmark

TR-Electronic Danmark ApS
Hustedgardvej 22

DK-8722 Hedensted

Tel.: +45/ 75 89 06 03
Fax: +45 /75 89 06 36
chj@tr-electronic.dk
www.tr-electronic.dk

Finland

Sarlin Oy. E. AB

Kaivokselantie 3-5

SF-00101 Helsinki 10

Tel.: +358 / 9-504 441

Fax: +358 / 9-563 3227
myynti.automaatio@sarlin.com
www.sarlin.com

France

TR-Electronic France SARL

56 Boulevard du Courcerin Bat. 16
7. Pariest-Marne La Vallée
F-77183 Croissy-Beaubourg

Tel.: +33/1-6462 1313

Fax: +33 /1-64 62 20 02
info@tr-electronic.fr
www.tr-electronic.fr

Great Britain
TR-Controls Ltd.

12a Oak Industrial Park
Great Dunmow
GB-Essex CM6 1XN

Tel.: +44 /1 371-876 187
Fax: +44 /1 371-876 287
alan@trcontrols.co.uk
www.trcontrols.co.uk

India

Global-Tech (India) Pvt Ltd

404 White House

1482 Sadashiv Peth

IND-Tilak Road, Pune - 411 030
Tel.: +91 / 20- 2447 00 85

Fax: +91 / 20- 2447 00 86
info@globaltechindia.com

Israel

DOR Drive Systems L.T.D.
P.0.Box 6

ISR-49910 Kibbuz Einat
Tel.: +972 / 3 9007595
Fax: +972 /3 9007599
sales@dor1.co.il
www.dor1.co.il

Italy

Telestar S.r.l.

Via C. Colombo 13

1-22069 Rovellasca (Co)

Tel.: +39 / 02-96 74 02 68

Fax: +39/02-96 74 02 73
telestar@telestar-automation.it
www.telestar-automation.it

Japan

SANTEST CO. LTD.

1-60 Tsuneyoshi, 1-Chome
Konohanaku

J-Osaka 554-8691

Tel.: +81 / 6-6465 5561
Fax: +81 / 6-6465 5921
info@santest.co.jp

Canada, Mexico
TR Electronic
P.O. Box 2543, Station B

CDN-London, Ontario Canada N6A 4G9

Tel.: +1/519-452 1999

Fax: +1/519-452 1177
customercare@trelectronic.com
www.trelectronic.com



Netherlands
TR-Electronic Nederland BV
Postbus 1682

NL-6201 BR Maastricht
Tel.: +31/43 352 3614
Fax: +31 /43 352 3555
info@tr-electronic.nl
www.tr-electronic.nl

Austria

TR-Electronic GmbH
BergbaustraBe 1

A-8600 Bruck/Mur

Tel.: +43 /38 62-5 50 06 0
Fax: +43 / 38 62-5 50 06 33
info@tr-electronic.at
www.tr-electronic.at

Poland
Stoltronic-Polska Sp. z 0.0
ul. Poniatowskiego 9/4
PL-87-100 Torun

Tel.: +48 / 56-651 03 85
Fax: +48 / 56-651 03 84
stoltronic@stoltronic.pl
www.stoltronic.pl

Sweden

TR Electronic Sweden AB
Enebybergsvagen 10B
S-182 36 Danderyd

Tel.: +46 / 8-756 72 20
Fax: +46 / 8-756 76 80
mailbox@trelectronic.se
www.trelectronic.se

Switzerland

TR-Electronic SA

14, Ch. Pré-Fleuri

CH-1228 Plan-les-Ouates/Genéve
Tel.: +41/22-7 94 21 50

Fax: +41/22-794 21 71
info@tr-electronic.ch
www.tr-electronic.ch

Singapore

Globaltec Electronics (Far East) Pte. Ltd.

50 Bukit Batok Street 23
#06-27 Midview Building
SIN-659578 Singapore
Tel.: +65 /6267 9188
Fax: +65 / 6267 8011
globaltec@pacific.net.sg

Slovenia

S.M.M. d.o.o.

Jaskova 18

S1-2001 Maribor

Tel.: +386 / 2450 2300
Fax: +386 / 2450 2302
smm@siol.net
WWW.SMm.Si

Spain, Portugal
Intertronic Internacional, SL
Azagador de la Torre, 67 bis
E-46026 Valencia

Tel.: +34 / 96-375 8050
Fax: +34 / 96-375 1022
info@intertronic.es
www.intertronic.es

South Africa

Detek After Sales Service
a division of VAIS-SA

19 Tom Muller Road

P.0. Box 793
SA-Meyerton 1960

Tel.: +27 /16 3620300
Fax: +27 / 16 3620725
info@vaindserv.co.za

South Korea

MS Intech Co., Ltd.

Gochon Bd. #226, Yeongdeungpo-dong 2ga 94-121
Yeongdeungpo-gu

COR-Seoul

Tel.: +82 / 2-334 0577

Fax: +82 / 2-862 1591

sales@msintech.com

Thailand

T+R Electronic (Thailand) Co., Ltd.
354/14 M.12 Nongprue Banglamung
TH-20260 Chonburi

Tel.:+66 / 38 364 788

Fax:+66 / 38 364 789
trthailand@trelectronic.co.th
www.trelectronic.co.th

Czech Republic, Slovakia
DEL a.s.

Strojirenska 38

CZ-59101 Zdar nad Sazavou

Tel.: +420/ 566 642 257

Fax: +420 / 566 621 657
del@del.cz

Turkey

Universa I¢-Dis Tic. ve Mak. San. Ltd. Sti.
1203/4 Sok. No:5 Ege Ticaret Merkezi
Yenisehir-IZMIR / TURKEY

TR-35110 Yenisehir, lzmir

Tel.: +90 / 232 - 433 29 09

Fax: +90 / 232 - 458 46 31
universa@superonline.com
www.universa.com.tr

USA (TR-Electronic)

TR Electronic

200 East Big Beaver Road
US-Troy, Ml 48083

Tel.: +1/248-244-2280

Fax: +1/248-244-2283
customercare@trelectronic.com
www.trelectronic.com

USA (TR-Systemtechnik)
TRS Fieldbus Systems, Inc.
2619 Product Dr
US-Rochester Hills, M1 48309
Tel.: +1/ 586 826-9696

Fax: +1 /586 826-8899
support@trs-fieldbus.com
www. trs-fieldbus.com

Eastern Europe, GUS
Stoltronic Handels GmbH
Karl-Kurz Gasse 21

A-2482 Miinchendorf

Tel.: +43 /2259 30133

Fax: +43 /2259 30149
stoltronic@aon.at

Adr: 02/06
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We realize your vision!

Sensors motion

Angular measurement Compact drives

Displacement
measurement

Application modules

Integrated controller
for hydraulics

Axis controller

Sensors for stamping
and metal forming
machines

TR-Electronic GmbH

Eglishalde 6

78647 Trossingen

Tel.: +49 (0) 7425 - 228 0
Fax: +49 (0) 7425 - 228 33
info@tr-electronic.de

systems controls

Fieldbus I/Os Programmable

logic controller
Industrial PCs

Cam controller
Condition monitoring

Measurement and

control systems for
stamping and metal
forming machines

Process optimization
and monitoring tools
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