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Triangulation Laser Sensors, RF603 Series

1. Safety precautions

e Use supply voltage and interfaces indicated in the sensor specifications.

¢ In connection/disconnection of cables, the sensor power must be switched off.

e Do not use sensors in locations close to powerful light sources.

e To obtain stable results, wait about 20 minutes after sensor activation to
achieve uniform sensor warm-up.

2. Electromagnetic compatibility

The sensors have been developed for use in industry and meet the requirements
of the following standards:

e EN 55022:2006 Information Technology Equipment. Radio disturbance char-
acteristics. Limits and methods of measurement.

e EN 61000-6-2:2005 Electromagnetic compatibility (EMC). Generic standards.
Immunity for industrial environments.

e EN 61326-1:2006 Electrical Equipment for Measurement, Control, and Labor-
atory Use. EMC Requirements. General requirements.

3. Laser safety

The sensors correspond to the following laser safety classes according to IEC
60825-1:2007

Model of the sensor RF603-R | RF603L | RF603 | RF603P
Wavelength 660 nm
Output power <0,2 mW <0,95 mW <3 or<4,8 mW <20 mW
Laser safety class 1 2 3R 3B

3.1. Class 3B sensors

The sensors make use of an c.w. 660 nm wavelength semiconductor laser. Max-
imum output power is 20 mW. The sensors belong to the 3B laser safety class. The fol-
lowing warning label is placed on the laser body:

&\ LASER RADIATION
AVOID EXPOSURE TO BEAM
Maximum output 20mw
AVOID
EXPOSURE Wavelength 660nm
Laser radiation | § &) pss 38 LASER PRODUCT
this aperture IEC/EN 60825-1 : 2007

The following safety measures should be taken while operating the sensor:

¢ Do not target laser beam to humans;

e Avoid staring into the laser beam through optical instruments;

e Mount the sensor so that the laser beam is positioned above or below the
eyes level;

e Mount the sensor so that the laser beam does not fall onto a mirror surface;

e Use protective goggles while operating the sensor;

e Avoid staring at the laser beam going out of the sensor and the beam re-
flected from a mirror surface;

e Do not disassemble the sensor;
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e Use the protective screen mounted on the sensor for the blocking of the out-
going beam;
e Use the laser deactivation function in emergency.

3.2. Class 3R sensors

The sensors make use of an c.w. 660 nm wavelength semiconductor laser. Max-
imum output power is 5 mW. The sensors belong to the 3R laser safety class. The fol-
lowing warning label is placed on the laser body:

& LASER RADIATION
AVOID DIRECT EYE EXPOSURE

AVOID Maximum output 4.8mwW

__EXPOSURE _ § fl Wavelength 650nm

o e tram | ICLASS 3R LASER PRODUCT

is emitted from
this aperture. |EC/EN 60825=1: 2007

The following safety measures should be taken while operating the sensor:

e Do not target laser beam to humans;

e Avoid staring into the laser beam through optical instruments;

e Mount the sensor so that the laser beam is positioned above or below the
eyes level;

e Use protective goggles when operating the sensor;

e Avoid staring into the laser beam;

e Do not disassemble the sensor.

3.3. Class 2 sensors

The sensors make use of an c.w. 660 nm wavelength semiconductor laser. Max-
imum output power is 1 mW. The sensors belong to the 2 laser safety class. The follow-
ing warning label is placed on the laser body:

& LASER RADIATION
AVOID EXPOSURE TO BEAM
AVOID Maximum output 0.95mwW
EXPOSURE Wavelength 660nm
Laser radiation
CLASS 2 LASER PRODUCT
I Itted fre
this aperiure " IEC/EN 60825-1 : 2007

The following safety measures should be taken while operating the sensor:
e Do not target laser beam to humans;

e Do not disassemble the sensor;

¢ Avoid staring into the laser beam.

3.4. Class 1sensors

The sensors make use of an c.w. 660 nm wavelength semiconductor laser. Max-
imum output power is <0,2 mW. The sensors belong to the 1 laser safety class. The fol-
lowing warning label is placed on the laser body.

CLASS 1 LASER PRODUCT

The following safety measures should be taken while operating the sensor:
e Avoid staring into the laser beam during a prolonged time period;
e Do not disassemble the sensor

RF603 [Revision 4.1] 18" June 2015 valid for sensors with serial numbers 19300 and higher
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4, General information

The sensors are intended for non-contact measuring and checking of position,
displacement, dimensions, surface profile, deformation, vibrations, sorting and sensing
of technological objects as well as for measuring levels of liquid and bulk materials.

The series includes 26 sensors with the measurement range, from 2 to 1250 mm
and the base distance from 10 to 260 mm.

There are two options of laser mounted in the sensor, RED or BLUE laser. The
use of blue lasers instead of conventional red lasers greatly enhances capabilities of the
sensors, in particular, for such uses as control of high-temperature objects and organic
materials. Custom-ordered configurations are possible with parameters different from
those shown below.

5. Basic technical data

RF603- )F‘(,/ 4 X/I2 XI5 |X/10 |X/15 [X/25 ([X/30 |[X/50 |X/100 [X/250|X/500|X/750 |X/1000 [X/1250
. 15, 25|15, 30 | 25, 45|35, 55( 45, 65| 60, 90
Base distance X, mm 39 (15|15 60 65 80 o5 105 140 80 | 125 | 145 | 245 260
Measurement range, mm | 4 215 10 15 25 30 50 100 | 250 | 500 | 750 | 1000 | 1250
Linearity, % +0.05 of the range 0.1
Resolution, % 0.01 of the range (for the digital output only) 0.02
Temperature drift 0,02% of the range/°C
Max. measurement 9400
frequency, Hz
Liaht source red semiconductor laser, 660 nm wavelength or
9 UV semiconductor laser 405 nm wavelength (BLUE version)
model RF603
output power <0,2 <3 mw
- laser safety Class 1 3R (IEC60825-1)
= [model RF603L
§ output power <0,95 mW
S |laser safety Class 2 (IEC60825-1)
-
model RF603P
output power <20 mwW
laser safety Class 3B (IEC60825-1)
Output digital RS232 (max. 460,8 kbit/s) or RS485 (max. 921,6 kbit/s) or RS232 and CAN V2.0B (max 1Mbit/s)
in?e?f:ce 9 or Ethernet and (RS32 or RS485)
analog 4...20 mA (<500 Q load) or 0...10 V
Synchronization input 2,4-5V (CMOS, TTL)
Logic output programmed functions, NPN: 100 mA max; 40 V max for output
Power supply, V 9...36
Power consumption, W 1,5..2
Enclosure rating IP67 ( for the sensors with cable connector only)
\ Vibration 20g/10...1000Hz, 6 hours, for each of XYZ axes
D Shock 30g/6ms
*qc'_; ot Operation tem- -10...460, (-30...+60 for the sensors with in-built heater),
£ S perature, °C (-30...+120 for the sensors with in-built heater and air cooling housing)
C ISSi -
S0 E.erm'.ss'b'e am 10000 — RF603L, 30000 — RF603, >30000 — RF603P
= ient light, Ix
LICJ Relative humidity 5-95% (no condensation)
Storage tempera- -20...470 . °C
ture
Housing material aluminum
Weight (without cable), 100 gram

Note 1: RF603-R-39/4 sensor is designed to use with mirror surfaces and glass
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6. Example of item designation when ordering
RF603(BLUE)(L/P)-X/D(R)-SERIAL-ANALOG-IN-AL-CC(R)(90)-M-H-P-B

Symbol Description

(BLUE) Blue (405 nm) laser option

L L or P — attribute showing Laser safety Class 2 or Class 3B

X Base distance (beginning of the range), mm

D Measurement range, mm

(R) Round shape laser spot (see p.19.3.)

SERIAL The type of serial interface: RS232-232 or RS485-485 or (CAN and RS232) - CAN,

or (Ethernet and RS232) —232-ET or (Ethernet and RS485) — 485-ET

ANALOG Attribute showing the presence of 4...20 mA (1) or 0...10V (U)
Note: 1) I output — only for sensors with RS232 or RS485
2) U output — only for sensors with RS232 or RS485 or CAN

IN Trigger input (input of synchronization) presence

AL User programmed signal, which has several purposes. It can be used as
1) logical output (indication of run-out beyond the range);

2) line of mutual synchronization of two and more sensors

3) line of hardware zero setting

4) hardware laser switch ON/OFF

Note: option AL is not available for sensors with in-built heater

CC(90X)(R) | Cable gland - CG, or cable connector - CC (Binder 712, IP67)

Note 1:  sensors with CAN or Ethernet interfaces have 2 connectors or two cable glands.
Note 2:  90(X) option — angle cable connector (see. p. 19.4)

Note 3: R option — robot cable

Cable length, m

Sensor with in-built heater

Sensor with protect air cooling housing (see p.19.1)

w|o|z|=

Sensor with spray guard (see p.19.2.)

Example: RF603L-140/100R-232-1-IN-AL-24-CCR90A-3 — Class 2 laser, base distance — 140 mm, range
— 100mm, round shape laser spot, RS232 serial port, 4...20mA analog output, trigger input and AL input
are available, cable connector, angle type, position "A", robot cable, 3 m cable length.

7. Structure and operating principle

Operation of the sensors is based on the principle of optical triangulation (Figure
1.). Radiation of a semiconductor laser 1 is focused by a lens 2 onto an object 6. Radia-
tion reflected by the object is collected by a lens 3 onto a linear CMOS array 4. A signal
processor 5 calculates the distance to the object from the position of the light spot on the
array 4.

BASE DISTANCE WORKING RANGE

Figure 1
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File  About

Interfaces configuration parameters

RS232/RS485 | CAN | Ethemet)| Analog|

PC settings
COM port COM3 v|
Baud rate, [b/sec] 460800 v|
Network address: ]1 l

Sensor settings
Baud rate, [b/sec]:

460800 v B
I
Request N

Network adress:

Modes of data transfer:

i RE60X-sp

mé RE60x-sp

File  About
Interfaces configuration parameters

| RS232/RS485 ) CAN [ Ethemet | Analog|

Interface on/off: ’ ¥ ]
Baud rate: l ot {
Standard identiier: [ |
Extended identifier \ |
Interface identifier: ’ l
Modes of data transfer: ‘ i l

Setting RS232/RS485

Setting CAN

File  About

Interfaces configuration parameters

Ethemet connection settings

Serial number: ﬁ2073 Ethernet stream

Sensor settings

i RE60X-sp

mé RE60X-sp

About

Interfaces configuration parameters

|RS232/RS485 | CAN | Ethemet | Analog |

Output ondoff i On v !

Destination IP address: I 255 255 255 255 Window control: ! Full N ‘
Gateway P address: 192 168 0 1
Subnet mask: [255 285 2855 o Window beginning [%]: ‘D |
Source IP address: I 192 162 0 3
Interface on/off: | On v ’ Window end [%2] ‘ 100 ’

Setting Ethernet Setting analog outputs

Setting of all configuration parameters of the sensor is possible with the help of
the respective panel (Sensor configuration parameters):

Sensor configuration parameters

Time limit for integration: 3200 mks
Sampling mode: Time + 100 mks
Point of zero: | Cument point | | Defaut |

AL Operation mode:[Beyond the range VJ
Time lock of the result: 10 ms

Method of results averaging: [Number of results v]

Number of averaged values: 10 cnt
("] Auto stream
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16.7.2. Automatic data stream mode after power switch on

By default, after power supply switch on the sensor is waiting for request result
command. To get continuous data stream after power supply switch on mark Auto
stream box. Save parameters (see below). Now with any subsequent activation of the
sensor it will work in data stream mode.

16.7.3. Saving parameters

e after setting one or several parameters as required, it is necessary to write
them into the sensor memory, this is done by executing File>Write parame-
ters.

Note: a special key i=J is offered for fast writing of parameters of the
RS232/RS485 interfaces;
¢ perform testing of the sensor operation with new parameters;
e to store new parameters in nonvolatile memory, execute File>Write to flash.
Now, with any subsequent activation of the sensor it will work in the configu-
ration you have selected.

MrEQL RF 6OX'SP
File | About
Sensor parameters sets... p—
Write parameters set: »
Flush parameters set: > 4
Read parameters Ctrl+R
\Write parameters Ctrl+5 4¢
Write to flash Ctrl+F
Restore defaults Ctrl+D
g 4
Close o
T >
F=s 1 e
Modes of data transfer: | Request i S 4
=

16.7.4. Saving and writing a group of parameters

Parameters of the sensor can be saved to a file. This is done by selecting
File>Write parameters set and saving the file in the window offered.

To call a group of parameters from a file, select File>Sensor parameters sets...,
and select the file required. Note: these functions are convenient to use if it is necessary
to write identical parameters to several sensors.

16.7.5. Recovery of default parameters
To restore the sensor parameters set by default, use File>Restore defaults.

17. RFSDK.

To work with the laser sensors, we offer a RFSDK library which is available for
free download on the RIFTEK company website.

RFSDK contains API to work with all products of our company, documentation
on classes and methods, examples and wrappers for various program languages.

RFSDK allows users to develop their own software products without going into
details of data communication protocol for the sensor.
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Software Description Link
Service User software for work with laser http://www.riftek.com/media/docu
program sensors, parameter setting, and da- | ments/rf60x/rf60x-sp.zip
(parameter- | ta acquisition
ization pro-
gram)
RF Device Designed for work with all RIFTEK's | http://www.riftek.com/media/docu
Software devices. Includes: ments/software/RFDevice SDK.z
Develop- e Support of MSVC and Bor- | ip
ment landC for Windows, Linux,
Kit Wrapper C#, Wrapper Dephi.
e Examples for C#, Delphi,
LabView, Mathlab
Firmware Includes: http://www.riftek.com/media/docu
e Firmware for RF603 sensors | ments/rf603/SP.zip

18. Appendix

18.1. Protective housing

Air-cooled protective housing can be used when operating sensor under conditions
of elevated temperatures and high pollution levels. Overall and mounting dimensions of
the housing are shown in Fig. 7. Basic requirements:

Temperature of pressed air at the sensor input <25°C

Air must be clear of oil and moisture

Maximum allowable ambient temperature 120°C for air pressure of 6 atm.

The sensor is calibrated directly in the housing, therefore if the device is used
without housing linearity of characteristics is lost.

44

| T V|

L oty 4

<AIR INLET

SENSOR CABLE— ]j

Op

111

82.5

1l

126,2 66

139,3 _

Figure 7
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18.2. Spray guard

The spray guard is intended to reduce dirtying of the sensor windows. Overall
dimensions are shown in Fig. 8

%

%@  — !

Figure 8
18.3. Size of the laser spot and mounting space

The laser spot dimensions for two device modifications (elliptical spot and round
spot) as well as parameters characterizing required space for the passing of laser
beams are given in the table and explained in the figure 9 (names: SMR — start of
measuring (working) range, MMR — midpoint of measuring (working) range, EMR — end
of measuring (working) range, MR — measuring (working) range).

RF603- D, um D1, um D2, um a, B, A, B,
SMR | MMR | EMR | SMR | MMR | EMR | SMR | MMR | EMR deg | de mm | mm
15/2 30 20 30 40 30 40 60 40 60 43 49 19 14

15/5 100 | 40 100 | 200 |60 200 | 300 |80 300 45 53 15 25

15/10 250 | 50 250 | 350 |80 350 | 700 |90 700 49 50 17 30

25/10 200 | 50 200 | 300 |80 300 | 650 |90 650 38 40 19 29

60/10 200 | 60 200 | 250 |80 250 | 700 |90 700 27 30 30 39

15/15 400 | 60 400 | 450 |100 |450 |1000 | 110 | 1000 | 50 46 18 32

30/15 300 |70 300 | 350 |80 350 | 900 |120 | 900 35 35 20 32

65/15 220 | 80 220 | 250 |90 250 | 850 |130 | 850 25 25 39 39

25/25 400 | 60 400 | 500 |70 500 | 1400 | 100 | 1400 | 42 35 23 36

45/25 400 |70 400 | 450 | 80 450 | 1100|120 | 1100 | 31 28 27 39

80/25 250 | 80 250 | 350 |90 350 | 800 |130 | 800 21 21 31 40

35/30 500 |70 500 | 550 |80 550 | 1200 | 120 | 1200 | 38 31 26 37

55/30 350 |60 350 |450 |90 450 |800 |130 | 1300 | 29 26 29 40

95/30 300 |90 300 | 350 |120 | 350 |[900 |150 | 900 18 18 31 40

45/50 600 | 80 600 | 700 | 100 | 700 | 1600|130 | 2000 | 32 29 27 39

65/50 500 |80 500 | 600 |90 600 | 1100 | 140 | 1700 | 24 18 28 39

105/50 | 400 | 90 400 | 450 | 100 |450 |[800 |140 |1300 | 17 14 31 39

60/100 | 700 |70 700 | 900 |80 900 | 2000 | 130 | 2500 | 28 15 31 43

90/100 | 700 |100 |[700 |[900 |120 |[900 | 1300|140 | 2300 | 17 9 28 39
140/100 | 600 | 120 | 600 |650 |140 |650 |1100 |150 |1700 | 12 10 31 43
80/250 | 1300 | 130 | 1300 | 1700 | 150 | 2400 | 2500 | 180 | 4000 | 21 7 32 43
125/500 | 1100 | 140 | 2000 | 1700 | 160 | 3000 | 3000 | 190 | 5000 | 14 4 31 44
145/750 | 1150 | 300 | 1150 | 1500 | 400 | 1500 | 3000 | 500 | 3000 | 12 3 32 42
245/1000 | 1200 | 500 | 1200 | 1600 | 500 | 1600 | 2500 | 800 | 3500 8 2 34 46
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18.4. Connector mounting options

Overall dimensions of a cable connector sensor are shown in Fig 10, 12 and
mounting options for 90 degree connector are shown in Fig.11 and Fig.13.

T\

Figure 10
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Figure 13

19. Warranty policy

Warranty assurance for the Laser triangulation sensors RF603 - 24 months from
the date of putting in operation; warranty shelf-life - 12 months

20. Revisions.

Date Release Description
20.04.2013 3.0 Starting document
20.11.2013 3.1 RF603-10/2 sensor is excluded

RF603-15/2 sensor is added.
Automatic stream mode after sensor activation is added
Distributors list is updated

18.12.2013 3.2 Figure 12, two connectors placement is added

14.08.2014 4.0. Description of SDK functions is deleted. A link for download of
updated SDK and functions description is added. Support of
MSVC and Borland C for Windows, Linux, Wrapper C#, Wrap-
per Delphi. Examples for C#, Delphi, LabView, Mathlab

18.06.2015 4.1. Linearity of sensors became twice as good, 0,05% of the
range. The group of sensors with Class 2 laser safety is in-
creased

RF603 [Revision 4.1] 18" June 2015 valid for sensors with serial numbers 19300 and higher



Triangulation Laser Sensors, RF603 Series

RIFTEK

Sensors & Instruments

21. Distributors

AUSTRALIA

XN Innovation
LG Centre, Suite 1, Level M, 55 Par-
ramatta Rd,
NSW, 2141, Lidcombe, Australia
Tel: +61 (0)2 8091 2426

BENELUX

Altheris B.V.
Scheveningseweg 15
2517 KS The Hague,

The Netherlands
Tel: +31 (70) 3924421

BULGARIA, HUNGARY

RMT Ltd.
R Zahradni 224
739 21 Paskov, Czech Republic
Tel: +420 558640211
Fax: +420 558640218

Americana-SP, Brazil

Tel: +55 19 36047068

Fax: +55 19 34681791
capi@capicontrole.com.br
www.capicontrole.com.br

Fax: +61 (0)2 9648 6597 Fax: +31 (70) 3644249 rmt@rmt.cz
xni.sales@gmail.com sales@altheris.nl Iwww.rmt.cz
www.altheris.com
BRAZIL CHINA CHINA
CAPI Controle Zhenshangyou Technologies Shanghai micron-metrology
Av. Paschoal Ardito, 1880 Co.,Ltd. com., Ltd.

Rm 1806, Block B, Jinhaian Building
Chuangye Road, Nanshan District
Shenzhen,518054, China
Tel: +86 755-26528100/8011/8012
Fax: +86 755-26528210/26435640
info@51sensors.com
www.51sensors.com

Room 602 unit 4, lane 399,
Mudan road, Pudong New district
Shanghai, China
Tel: +86-21-68416510
sales@micron-metrology.cn
Www.micron-metrology.cn

1F, Building 9, 100 Xianlie Rd.,
Guangzhou, China
Tel: +86-20-87684601
Fax: +86-20-87582371

CHINA CZECH REPUBLIC FINLAND
JRKtech Co., Ltd. RMT Ltd. TERASPYORA-STEELWHEEL
oy

Zahradni 224
739 21 Paskov, Czech Republic
Tel: +420 558640211
Fax: +420 558640218

RAILWAY INSTRUMENTS ONLY
Juvan teollisuuskatu 28
FI1-02920 ESPQOO, Finland

26, avenue de la Mediterranee
34110 Frontignan France
Tel: +33-(0)467786166
Fax: +33-(0)467740134
dbi@altheris.fr
www.altheris.fr

shengz k@163.com rmt@rmt.cz Tel: +358 400 422 900
www.jrktech.com lubomir.kolar@rmt.cz Fax: +358 9 2511 5510
www.rmt.cz steelwheel@steelwheel.fi
www.teraspyora. fi
FRANCE GERMANY GERMANY
DB Innovation (ALTHERIS Disynet GmbH BIP-Industrietechnik GmbH
France) Westwall 12 RAILWAY INSTRUMENTS ONLY
Am Elisabethhof 22,

D-41379 Brueggen, Germany
Tel: +49 (2157) 8799-0
Fax: +49 (2157) 8799-22
disynet@sensoren.de
www.sensoren.de

D-14772 Brandenburg
D-41379 Brueggen, Germany
Tel: +49 (0) 3381 75900
Fax: +49 (0) 3381 7590 11
info@bip-industrie.de
www.bip-industrietechnik.de

GERMANY

Finger GmbH & Co. KG
OPTICAL MICROMETERS ONLY
Sapelloh 172,

31606 Warmsen, Germany
Tel: +49 5767 96020
Fax: +49 5767 93004
finger@finger-kg.de
www.finger-kg.de

GERMANY

Hylewicz CNC-Technik
SHTRIKH-2 ONLY
Siemensstrasse 13-15,
47608 Geldern, Germany
Tel: +49 2831 91021-20
Fax: +49 2831 91021-99

info@cnc-step.de
www.cnc-step.de

INDIA

Pragathi Solutions
#698, 5th Main, 8th Cross,
HAL 3rd Stage,

New Tippasandra Road,
Bangalore, 560075, India
Tel: +91 80 32973388
Tel/fax: +91 80 25293985
Mobile: +91 9448030426/
+919448492380
sales@pragathisolutions.in
arghya@pragathisolutions.in
www.pragathisolutions.in
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INDONESIA

PT. DHAYA BASWARA SANI-
YASA
Sentra Niaga Puri Indah Blok T6
No. 41 Kembangan
Jakarta, 11610, Indonesia

ISRAEL

Nisso Dekalo Import Export LTD
1 David Hamelech Street
Herzlia 46661 Israel
Tel: +972-99577888
Fax: +972-99568860

ITALY

FAE s.r.l.

Via Tertulliano, 41
20137 Milano, Italy
Tel: +39-02-55187133
Fax: +39-02-55187399

Tel: 021 5830 4517 eli@fly-supply.net fae@fae.it
Fax: 021 5830 4518 www.fly-supply.net www.fae.it
management@ptdbs.co.id www.aircraft-partsupply.com
LATVIA, ESTONIA MALAYSIA POLAND

SIA "SOLARTEX"
RAILWAY INSTRUMENTS ONLY
Duntes 15a, 5th floor, office B7
Riga, Latvia
Tel.: +371 67 130 787

OptoCom Equiptech (M) Sdn Bhd
H-49-2, Jalan 5, Cosmoplex
Industrial Park. Bandar Baru Salak
Tinggi, Sepang, Malaysia
Tel: 603 8706 6806

P.U.T. GRAW Sp. z o0.0.
ul. Karola Miarki 12, skr.6.
44-100 Gliwice, Poland
Tellfax: +48 (32) 231 70 91
info@graw.com

solartex@inbox.lv Fax: 603 8706 6809 Www.graw.com
optocom@tm.net.my
WWw.optocom.com.my
POLAND POLAND PORTUGAL
MTL ASCO Sp. zo.0. RMT Ltd. UltraSens

RAILWAY INSTRUMENTS ONLY
ul. Wielowiejska 53
44-120 PYSKOWICE (k/ GLIWIC),
Poland

Zahradni 224
739 21 Paskov, Czech Republic
Tel: +420 558640211
Fax: +420 558640218

Qt. da Portela, Lt. 22.1, Ap. 152
3030 - 502 Coimbra, Portugal
Phone +351 239 796 277
Fax: +351 239 918 267

Tel: +48 32 233 33 33 rmt@rmt.cz info@ultrasens.com
Fax: +48 32 233 21 34 lubomir.kolar@rmt.cz www.ultrasens.com
serwis@mtlasco.pl WWW.rmt.cz
www.ascorail.pl
RUSSIA RUSSIA SERBIA, SLOVAKIA

Sensorika-M LLC
Dmitrovskoye shosse 64-4
127474, Moscow, Russia
Tel: +7 499 487 0363
Fax: +7 499 487 7460

Diesel-test-Komplekt LLC
620030, Karjernaya St, 16
Ekaterinburg, Russia
Tellfax: +7 343 2227565
Tellfax: +7 343 2227370

RMT Ltd.
Zahradni 224
739 21 Paskov, Czech Republic
Tel: +420 558640211
Fax: +420 558640218

info@sensorika.com mail@d-test.ru rmt@rmt.cz
www.sensorika.com twww.d-test.ru lubomir.kolar@rmt.cz
www.rmt.cz
SOUTH KOREA SOUTH KOREA SPAIN

PROSEN. CO.,LTD
211/ Jung-woo Venture 2, 341
Sansal-lo, Danwon-gu, Ansan-si,
Gyeonggi-do, 425839
Republic of Korea
Tel: +82-(0)31-508-3456~7
Fax: +82-(0)31-624-3458
prosensor@naver.com
www.prosen.kr

DAESHIN T&S CO., LTD
1702 Ace High-End Tower 5
Gasan-dong, Geumcheon-Gu
Seoul, Korea
Tel: +82-2-2279-8800
Fax: +82-2-2277-6667
railstar1983@korea.com
www.railstar.co.kr

Iberfluid Instruments S.A.
Cardenal Reig, 12
08028 Barcelona, Spain
Tel: +34 93 447 10 65
Fax: +34 93 334 05 24
myct@iberfluid.com
www.iberfluid.com

SWEDEN, NORWAY,
DENMARK

BLConsult
Ravbergsvagen 31
SE 713 30, Nora, Sweden
Tel: +46 (0) 587 153 20
Mobile: +46 (0) 70 663 19 25
info@blconsult.se
www.blconsult.se

UKRAINE

KODA
Frunze st 22
61002, Harkov, Ukraine
Tel/fax: +38 057 714 26 54
mail@koda.com.ua
www.koda.com.ua

UNITED KINGDOM, IRE-
LAND

Ixthus Instrumentation Ltd
The Stables, Williams' Barns
Tiffield road, Towcester, Northents
Tel: 01327 353437
Fax: 01327 353564
www.ixthus.co.uk
info@ixthus.co.uk
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USA, CANADA, MEXICO

International Electronic Ma-
chines Corporation
RAILWAY INSTRUMENTS ONLY
R 60 Fourth Avenue, Albany,
New York, USA
Tel: +1 518 449-5504
Fax: +1 518 449-5567
railway marketing@iem.net
www.iem.net

USA, CANADA, MEXICO

Acuity Products of Schmitt In-
dustries, Inc.
2765 NW Nicolai Street
Portland, OR, 97210, USA

Tel: +1-503 227 7908

Fax: +1 503 223 1258
sales@acuitylaser.com
www.acuitylaser.com
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