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1.

2.

Safety precautions

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

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

e Do not use the system 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.

e The indication device must be grounded and connected to the grounding bus
by a separate branch.

CE compliance
The system has been developed for use in industry and meets the requirements

of the following Directives:

3.

e EU directive 2014/30/EU. Electromagnetic compatibility (EMC).
e EU directive 2011/65/EU, “RoHS" category 9.

Laser safety
The system makes use of optical micrometers containing light-emitting diodes.

Micrometers belong to Class 1 according to IEC/EN 60825-1:2014. The following
warning label is placed on the housing:

4,

CLASS51 LASER PRODUCT

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

General information
The system is intended for non-contact measuring of width of sheet materials

such as tapes, boards, plates, and so on. It is a stand-alone software and hardware
system that contains optical micrometers and the indication device.

5.

System parameters can be changed for a specific task.

Structure and operating principle
The measurement method is based on the use of Optical micrometers

(micrometer), which measure the position of edges of sheet material.

Depending on the width of the object, two versions of the system are possible:

the system with one micrometer and the system with two micrometers.
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5.1. Optical micrometers

The micrometer operation is based on the so-called ‘shadow’ principle. The
micrometer consists of two blocks — transmitter and receiver. Radiation of a LED is
collimated by a lens. With an object placed in the collimated beam region, shadow
image formed is scanned with a CCD photo-detector array. A processor calculates the
position of the object (sheet material) from the position of the shadow border (borders).
The system can contain optical micrometers of RF651 series or of RF656 series:

https://riftek.com/eng/products/~show/sensors/optical-micrometers

5.2. System configuration

Depending on the width of the object, two versions of the system are possible:
the system with one micrometer (the working range of the micrometer is greater than the
width of the object), Scheme #1, and the system with two micrometers (the width of the
object is greater than the working range of the micrometer), Scheme #2.

. transmitter collimated
transmitter ollimated beam
beam
indication
device
object
s cheme #1 scheme #2

Figure 1. Scheme #1 with one micrometer (left) and Scheme #2 with two micrometers (right)
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5.3. Indication device

The indication device is intended to receive information from micrometers,
analyze and display the measurement results.

Micrometers must be connected via the special connectors mounted on the
housing of the indication device. The LCD display with the touch screen shows
information. When the width value exceeds the tolerances, the operator will be notified
by an audible alarm. The width value output is based on the analysis of values received
from the micrometer (micrometers) and calculated for the given averaging time, and is
repeated with periodicity equal to the averaging time.

Overall and mounting dimensions of the indication device:

333

280

180

56

Figure 2. Overall and mounting dimensions of the indication device

Designations:

1 - DB9 connectors for connecting the micrometers;
2 - DB9 connectors for connecting the micrometers;
3 - USB;

4 - Ethernet;

5 - Encoder input and Logical output.
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6. Basic technical data

Parameter Value
Width measurement range, mm by request
Width measurement accuracy, ym up to +\-1 ym, depending on the accuracy of the
micrometer used in the system
Input interface (micrometers connection) RS485
Output interface (result transfer) Ethernet
Logical output (OK/NOK) Open collector
Encoder input TTL
Software update, data transfer uSB
Measurement speed, measurements/second up to 10000
Power supply, V 220 V (10 %) AC, with frequency of 50 (1) Hz
Power consumption, W 10
Operating Ambient temperature, °C +1..+35
conditions Relative humidity, % 65 (at 25°C)

Note: System parameters can be changed for a specific task.

7.

RF590-MIN/MAX-SERIAL-N

Example of item designation when ordering

Symbol Description
MIN Minimum width of the controlled object.
MAX Maximum width of the controlled object.
SERIAL Type of the micrometer serial interface: RS485 - 485, or Ethernet - ET.
N Number of logic outputs.

8. Service program

When you switch on the indication device, the main program window appears:

sssssssssssssss

Width measurement system

9 Calibration

‘% Measurement Database
Buttons assignment:
Button Assignment
Settings Open the "Settings" window.
Measurement Open the "Thickness measurement” window.
Calibration Calibrate the system.
Database Browse the database.
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8.1. Settings

Before starting to work with the system, it is necessary to configure parameters.
Tap the Settings button in the main window. The program will require a password.
When initially installed, the program accepts the following password: 1111. Enter the

password and tap Ok.

Password:

How to change the password, see Par. 8.1.1.2.
8.1.1. Device settings
8.1.1.1. Language

In order to change the language of the program, tap Language, select the
language support file, and tap Select.

- r"”\‘e
. * Settings - Language (‘r;
| 2
En
Device Enﬁg V
= ) Rus
= Hanguage Ruslng
B
% Password
I
Parameters
‘- Input settings
D‘* QOutput settings
E Filter / Averaging
'ﬁ@ Parameters type

{ Select
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8.1.1.2. Password

To change the password, tap Password. Then enter a new password, confirm it,
and tap Save.

ol
. ot
= L s
! « ! Settings - Password “.‘..f_:;f
Device —
- Enter a new password 1111 |l oFe
% Language
Confirm new Password 1111 L) ore
R Password
Parameters
‘- Input settings
"' Output settings

Filter / Averaging

¥

Parameters type

‘B Save [

The program will prompt you to confirm the action:

Save new password?

Select "Yes" to save a new password, or select "No" to cancel the action.
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8.1.2. Parameters

8.1.2.1. Input settings
The Input settings tab:

* Settings - Input settings 2 QO%
Interface
- R5485 COM port 4 3
Device
p— Baud Rate 115200
== |anguage
: Sensors
}x‘\" Password Sensor type | Micrometer 65x  ~ |
Parameters m Micrometer N1 Micrometer address N1« 1
. I Micrometer N2 Micrometer address N2+ 2
DQ- Input settings e
m" Output settings Nt
? Filter / Averaging |I'} Counting pulse Pulse step 1 1 > omm
% Parameters set

| B
Save

In the Interface settings area, the user can specify the COM port number and the

baud rate.

In the Sensors settings area, the user can select the sensor type (60x or 65x),
enable the sensors (ON / OFF buttons), and specify their network addresses.

In the Counter settings area, the user can enable the counter and specify the
pulse step. Note: In this case, the pulse means, for example, the pulses from the
encoder that characterize the movement of the object under control.

To save the changes, tap Save.

8.1.2.2. Output settings
The Output settings tab:

« Settings - Output settings 2O 3

Output signals

Device R —
— Il Ethernet UDP port 4 6303
= Language
—
D Il Relay output Pulse duration 1 1000
h Password ; i
Parameters @
|l | Sound
E‘- Input settings
D* Output settings N
? Filter / Averaging
'&é‘; Parameters type

Tt
E Save
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In the Output settings tab, the user can:

enable the Ethernet interface;

specify the UDP port;

enable the relay output;

enable an audible alarm ("Sound");

specify the audible alarm duration ("Pulse duration").
To save the changes, tap Save.

8.1.2.3. Filter / Averaging
The Filter / Averaging tab:

« Settings - Filter / Averaging w_'.’“\';

Filter / Averaging

Device

— Filter Type Median Filter
= Language
— i ¢
P Number of filtration points 4 10
. Password
A
Parameters Averaging time 4 01 > Sef}
Input settings 2
Decimals 4 3

-

-P Qutput settings
Y Filter / Averaging
Ly

Parameters type

L]

Save

Filtering is intended to lower the noise of the measurement signal which results
in a better resolution. The description of parameters is given in the table below.

Parameter Description
Filter type No filtering Without filtering.

Moving Average| The selectable number of filtration points for successive measured values
is used to calculate and issue the arithmetic average. Each new
measured value is added, the first (oldest) measured value is removed
from the averaging.

Median Filter The median is formed from a preselected number of filtration points for
measurement values. The incoming measured values are also sorted
again after each measurement. Afterwards, the average value is output
as the median. If an even number is selected as a number of filtration
points, the two average measurement values are added and divided by

two.

Number of filtration points This parameter is used to specify the number of measurement values to
which the filter applies.

Averaging time The time for which the measurement results will be output/saved (for
example, every 0.1 s).

Decimals The number of decimals for the measurement results.

To save the changes, tap Save.

RF590 [Revision 1.0.0] 18.06.2018



@-{&}-@ RIFTEK
Width Measurement System. RF590 Series

Sensors & Instruments

8.1.2.4. Parameters type

To work with the system, you need to select a set of parameters that will be used
when you start the measurement process.

The Parameters tab for the measurement system:

g
™
« Settings - Parameters L}
Rt
o Parameters
aremeters e
. i Nominal value < 50 »|imm
Device s
P ; V Tolerance "-" <« 050 » /mm
anguage =
L] |
= Tolerance "+" ¢ 050 » mm
J P d [ |
h WA Reference value < 50 * mm
Parameters
D‘- Input settings
E-’ Output settings
% Filter / Averaging
| Parameters

% Select % Add '% Delete *} Edit

e Selecting a set of parameters

To select a set of parameters for using in the measurement process, tap it in the
list of sets, and then tap the Select button.

e Adding a new set of parameters

Tap the Add button, specify the nominal value, tolerances, and reference value.

e Deleting a set of parameters

Tap it in the list of sets, and then tap the Delete button.

e Editing a set of parameters

Tap it in the list of sets, and then tap the Edit button.
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Tap the Measurement button in the main window. On the screen:

« Width measurement - test2 (%
Width (mm) Micrometers values (mm)

Value D1

Value D2

Tolerances (mm)

Nominal 65,000
Tolerance '-' 0,800
Tolerance '+' 0,800

i Start | Savedata

This window displays:

e name of the selected set of parameters (to the right of the window name);
e current width value (big green (or red) digits);

e values from the micrometers (Value D1 and Value D2);

e nominal width value (Nominal);

e tolerances (Tolerance '-' and Tolerance '+").

Tick the Save data box, if you want to save the measurement data to the
database.

To start the measurement process, tap the Start button. On the screen:

« Width measurement - test2 %
Width (mm) Micrometers values (mm)
Value D1 20,507
Value D2 37,799
Tolerances (mm)
Nominal 65,000
Tolerance *-' 0,800
Tolerance '+' 0,800
Pause . Stop Save data

If needed, you can tap the Stop button to stop the measurement process, or tap
Pause to pause the measurement process.

When the width value does not exceed the tolerances, it will be displayed in
green color, otherwise - in red color.
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8.3. Calibration

The width of the object is controlled within the working range of the micrometer
(micrometers). For the measurement according to Scheme #1 (one micrometer), the
calibration is not required. For Scheme #2 (two micrometers), it is necessary to perform
the calibration procedure using the object of the known width.

Follow the steps below to perform the calibration procedure properly:

e Install the sample of the known thickness in the control area.

e Go to the Settings window. Tap Parameters, select a set of parameters, and
make sure that the value in the Reference value field corresponds to the
actual sample thickness value. If it doesn't, enter the actual sample thickness
value into the Reference value field.

e Go back to the main menu and tap the Calibration button. The Calibration
window appears. You will see a name of the selected set of parameters to the
right of the window name. The Calibration window:

« Calibration - test 5,@

Serial number Value D1 == mm

¥ Connect
Base distance mm  Value D2 — e & onnec
Range mm  Width I T——

C Options
Serial number Reference value 50,000 mm

Base distance mm . _ :
Calibration point 158,905 mm

Range mm
(L) Calibration

Save

e Tap the Connect button in order to connect to the micrometers.
The Calibration window:

« Calibration - type1 5,@

Micrometer 1 Value of micrometer(s)

Serial number 2217 Value D1 0,000 mm § Discornsit

Base distance 110 'mm Value D2 0,000 mm !

Range 50 ‘mm Width 0,000 mm

Micrometer 2 Options

. N Start

Serial number 2317 Reference value 65,000 mm =

Base distance 145 mm 5 . - e e
Calibration point 52,661 mm

Range 75 mm

(L) Calibration

Save

RF590 [Revision 1.0.0] 18.06.2018



@-{&}-@ RIFTEK
Sensors & Instruments Width Measurement System. RF590 Series

e Tap the Start button in order to start the measurement process. Parameters
Value D1, Value D2, Width and Calibration point take values equal to the
values of micrometers in the micrometer coordinate system.

e Tap the Calibration button in order to start the calibration process. Parameters
Value D1, Value D2 and Calibration point are the values of micrometers in
the micrometer coordinate system. The Width parameter (sample width value)
takes values equal to the values of the micrometer in the coordinate system of
a base surface, on which the sample is installed. The Calibration window:

« Calibration - type1 {@

Micrometer 1 Value of micrometer(s)

Serial number 2217 Value D1 20,508 mm § Discornsit
Base distance 110 'mm Value D2 37,800 mm !
Range 50 ‘mm Width 65,000 mm
Micrometer 2 Options
: - Start
Serial number 2317 Reference value 65,000 mm =
Base distance 145 mm . _ :
Calibration point 58,308 mm
Range 75 mm

@ Calibration

h;'—j Save

o If the Width value is equal to the Reference value, it means that the
calibration procedure was done properly. Tap the Save button.

8.4. Database

During the system operation, the thickness values are written to the database (if
the Save data option is enabled, see Par. 8.2.).

Tap the Database button in the main window. The Database window appears.

Select a set of measurements (you can find a list of sets to the left side of the
window).

The data can be presented both in graphical form and in tabular form.

To browse the data in graphical form, tap — . On the screen:

RF590 [Revision 1.0.0] 18.06.2018
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« Database
Schema | type2 - - 5.8
— 65,7
| Date 21.05.2018 = | | | 656
655
101520 . =
et L— 653

16:15:03

652
30.05.2018 651
typeZ 65
13:20:37 649
08.06.2018 e
647
type2 646
11:50:36 -
14.06.2018 o4
1 643
642

i 133003808 133905:626 133007354 133900082 133010810 133912538 1330142

g Delete Al @ Export

To browse the data in tabular form, tap LJ On the screen:

« Database
\Schema | type2 < Time Width Tolerance  Length Number of measu... 102
- =5 ~ |~ Syst
: 13:39:03 65,003 0,000 | Pelisid T
L0200 B Min width 65000 mm
= 13:39:03 65,003 0,000 Mok it 65004 b
i 2 133903 65003 0000  Average width 65002 mm
e 133903 65003 0,000 Tolerance (output... 0
Tolerance (output... 0
type2 13:39:03 65,003 0,000
13:29:37
13:39:03 65,003 0,000
03.06.2018
— 13:39:03 65,003 0,000
11:5036 13:39:03 65,003 0,000
14.06.2018 ! 13:39:04 65,003 0,000
i 13:39:04 65,003 0,000

4

g Delete Al @ Export

To work with the table, use a vertical scrollbar.

To delete a single measurement, tap it in the table and then tap the Delete
button.

To delete all measurements, tick the All box, and tap the Delete button.
The data can be exported to CSV, XLS, and XML.
To export the data, tap the Export button, and select a format.

9. Operating the system

Follow the steps below:

e Install the micrometers.

e Set parameters (see Par. 8.1.2).

e Perform the calibration procedure (see Par. 8.3).
e Start the measurement process (see Par. 8.2).
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9.1.

9.1.1.

9.1.2.

9.2

Ethernet interface

The Ethernet interface is used only to transmit the width value.

Factory parameters table

Parameter Value
Destination IP address 192.168.1.200
Gateway IP address 192.168.1.1

Subnet mask 255.255.255.0

Data packet format

The sensor transmits the UDP packet to destination port 6303.

The packet consists of a header field (8 bytes) and a data field (4 bytes).
Data field:

- byte 0, byte 1: beginning of the packet - [0x55,0xAA]

- byte 2, byte 3: device serial number

- byte 4, byte 5: packet number

- byte 6, byte 7:datasize - [4 bytes]

- byte 8, byte 9, byte 10, byte 11: measurement result
Example of data packet:

55h, AAh, 6Dh, 5Dh, 79h, 02h, 04h, 00h, 8Ah, COh, 08h, 00h

55h, AAh - beginning of the packet

6Dh,5Dh - device serial number [s\n 23917]

79h, 02h - packet number [cnt = 633]

04h, 00h - data size [4 bytes]

8Ah, COh, 08h, 00h - data [D = 0008CO8Ah = 573578]

The result (in mm) is calculated by the following formula:
X=D/10000 = 573578/10000 = 57,3578 mm

Encoder input and Logical output

The open collector is triggered when the width value exceeds the tolerance.
View from the side of connector contacts used in the system is shown below.

Binder on cable

pins 1,2 - Pulse input
pins 3,4 - Relay output

AC or OC
Counter (5-24v)

Load

Gnd
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10.

Technical support

Technical assistance related to incorrect work of the system and to problems

with a service program is free.

Requests for technical assistance should be addressed to support@riftek.com,
or by phone +375-17-2813513.

11.

Warranty policy

Warranty assurance for the Width Measurement System RF590 Series - 24
months from the date of putting in operation; warranty shelf-life - 12 months.

12. Revisions
Date Revision Description
18.06.2018 1.0.0 Starting document.
13. Distributors
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FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 230 45 70

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl

ESTONIA
FoodLab OU

Haabersti linnaosa, Astangu tn 52
13519 Eesti, Tallinn, Estonia

Tel: +372 56 363110
foodlab.ee@gmail.com

FRANCE

BLET Measurement Group
S.AS.

1 avenue du Président Georges
Pompidou, 92500 Rueil
Malmaison, France

Tel: + 3301 80 88 57 85

Fax: +33 0 1 80 88 57 93
techniqgue@blet-mesure.fr
www.blet-mesure.fr

GERMANY

ALTHEN GmbH MeR- und
Sensortechnik
Dieselstrasse 2, 65779
Kelkheim, Germany

Tel: +49 06195 7 00 60

info@althen.de

www.althensensors.com/de/

CHINA

Micron-Metrology co., Ltd
No.2, Kecheng Rd., Industrial Park
District, Suzhou,

Jiangsu Province., China

Tel: 0512 65589760

Mob: +86 189 1806 9807
sales@micron-metrology.cn
www.micron-metrology.cn

CZECH REPUBLIC

ASCO RAIL sp. z o0.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 230 45 70

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl

FINLAND

Kvalitest Industrial AB
EXCEPT FOR RAILWAY
INSTRUMENTS
Ekbacksvagen 28,

16869 Bromma, Sweden
Tel: +46 0 76 525 5000
sales@kvalitest.com
www.kvalitest.com
www.kvalitest.se

GERMANY

Disynet GmbH
Breyeller Str. 2, 41379
Brueggen, Germany
Tel: +49 2157 8799 0
Fax: +49 2157 8799 22
disynet@sensoren.de
www.sensoren.de

HUNGARY

ASCO RAIL sp. z o0.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 230 45 70

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl
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INDIA

Influx Big Data Solutions Pvt

Ltd

No:2, Krishvi, Ground Floor,

Old Airport Road, Domlur,
Bangalore - 560071, India

Tel: +91 73 37748490

Tel: +91 94 48492380
milan@influxtechnology.com
support_india@influxtechnology.com
www.influxtechnology.com

ISRAEL

Nisso Dekalo Import
Export LTD

1 David Hamelech Street
Herzlia 46661 Israel

Tel: +972 99577888

Fax: +972 99568860
nissodekaloltd@outlook.com
www.fly-supply.net
www.aircraft-partsupply.com

LATVIA

FoodLab OU

Haabersti linnaosa, Astangu tn 52
13519 Eesti, Tallinn, Estonia

Tel: +372 56363110
foodlab.ee@gmail.com

MONTENEGRO

ASCO RAIL sp. z o.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 2304570

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl

NORWAY

Salitec AS

PB 468, N-1327
Lysaker, Norway
Tel: +47 23 891015
Fax: +47 92101005
mail@salitec.no

www.salitec.no

INDIA

Paragon Instrumentation
Engineers Pvt. Ltd.

RAILWAY INSTRUMENTS ONLY
200, Station Road,

Roorkee, 247 667, India

Tel: +91 1332 272394
tanuj@paragoninstruments.com

INDONESIA

PT. DHAYA BASWARA
SANIYASA

Botanic Junction Blok H-9 NO. 7
Mega Kebon Jeruk, Joglo
Jakarta,11640, Indonesia

Tel: +62 21 2932 5859
management@ptdbs.co.id

www.paragoninstruments.com

ITALY

FAE s.r.l.

Via Tertulliano, 41
20137 Milano, ltaly
Tel: +39 02 55187133
Fax: +39 02 55187399
fae@fae.it

www.fae.it

LUXEMBOURG

Althen Sensors & Controls
BV

Verrijn Stuartlaan 40, 2288 EL,
Rijswijk, Leidschendam

The Netherlands

Tel: +31 0 70 392 4421

Tel: +31 0 61 396 7830

Tel: +31 0 64 323 8393
sales@althen.nl

info@althen.nl

www.althensensors.com

NETHERLANDS

Althen Sensors & Controls
BV

Verrijn Stuartlaan 40, 2288 EL,
Rijswijk, Leidschendam

The Netherlands

Tel: +31 0 70 392 4421

Tel: +31 0 61 396 7830

Tel: +31 0 64 323 8393
sales@althen.nl

info@althen.nl

www.althensensors.com

PERU

Verne Peru S.A.C.
Las Codornices 104,
Surquillo, Lima, Peru
Tel/fax: +51 992436734
info@verne.cl

www.verne.cl

JAPAN

Tokyo Instruments, Inc.
6-18-14 Nishikasai, Edogawa-ku,
Tokyo, 134-0088 Japan

Tel: +81 3 3686 4711

Fax: +81 3 3686 0831
f_kuribayashi@tokyoinst.co.jp
www.tokyoinst.co.jp

MALAYSIA

OptoCom InstruVentures
H-49-2, Jalan 5, Cosmoplex
Industrial Park, Bandar Baru
Salak Tinggi, Sepang, Malaysia
Tel: 603 8706 6806

Fax: 603 8706 6809
optocom@tm.net.my
www.optocom.com.my

NORWAY

BLConsult

Ryssbalt 294,

95 291 Kalix, Sweden
Tel: +46 70 663 19 25
info@blconsult.se
www.blconsult.se

POLAND

ASCO RAIL sp. zo.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 2304570

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl
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POLAND

RIFTEK EUROPE sp. z 0.0.
ul. Domaniewska 17/19, 02-672
Warsaw, Poland

info@riftek.com

www.riftek.com

SLOVAKIA

ASCO RAIL sp. z o0.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 230 45 70

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl

SOUTH KOREA

PROSEN. CO.,LTD

M-1001, Songdo techno park IT
center, 32, Songdogwahak-ro,
Yeonsu-gu, Incheon, 21984,
Republic of Korea

Tel: +82 32 811 3457

Fax: +82 32 232 7458
trade@prosen.co.kr

WWW.prosen.co.kr

SWEDEN

Kvalitest Industrial AB
EXCEPT FOR RAILWAY
INSTRUMENTS
Ekbacksvagen 28,

16869 Bromma, Sweden
Tel: +46 0 76 525 5000
sales@kvalitest.com
www.kvalitest.com
www.kvalitest.se

TURKEY

MAK Elektronik Malzeme
Analiz ve Kalite Kontrol
Cihazlari Dis Tic. Ltd. Sti.
Cenap Sahabettin Sokak, No:39,
34718 Kosuyolu - Kadikoy /
Istanbul - TURKEY

Tel: +90 216 402 10 34

Fax: +90 216 402 10 35
ulastac@metalografi.net
www.makelektronik.com.tr

PORTUGAL

Campal Inovacoes
Ferroviarias Lda.

Lagoas Park, Edificio 7, 1° Piso
Sul, 2740-244 Porto Salvo, Oeiras,
Portugal

Tel: +351 21 584 4348
campal@campal.pt
www.campal.pt

SLOVENIA

ASCO RAIL sp. z o0.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 230 45 70

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl

www.ascorail.pl

SPAIN

IBERFLUID Instruments S.A.
C/ Botanica, 122, 08908
L'Hospitalet de Llobregat
Barcelona

Tel: +34 93 447 10 65

Fax: +34 93 334 05 24
myct@iberfluid.com
www.iberfluid.com

SWITZERLAND

ID&T GmbH
Gewerbestrasse 12/a

8132 Egg (Zurich), Switzerland
Tel: + 41 44 994 92 32

Fax: + 41 44 994 92 34
info@idtlaser.com
www.idtlaser.com

TURKEY

TEKMA Miihendislik A.S.
Cevizli Mh. M. Kemal Cd.,
Hukukgular Towers,

A-Blok, No: 66-A/39

Kartal - Istanbul

Tel: +90 216 970 1318

Tel: +90 850 840 2334
info@tekma.eu

www.tekma.eu

SERBIA

ASCO RAIL sp. z o0.0.
EXCLUSIVE REPRESENTATIVE
FOR RAILWAY EQUIPMENT

ul. Wielowiejska 53, 44-120
Pyskowice, Poland

Tel: +48 32 23045 70

Fax: + 48 32 233 21 34
biuro@ascorail.pl
export@ascorail.pl
www.ascorail.pl

SOUTH KOREA

BS Holdings
B-201,Wonpogongwon 1ro,

59 Danwon-gu, Ansan-si,
Gyeonggi-do 15455, Republic of
Korea

Tel: +82 31 411 5011

Fax: +82 31 411 5015
bsh5011@hanmail.net
www.lasersolution.co.kr

SWEDEN

BLConsult

Ryssbalt 294,

95 291 Kalix, Sweden
Tel: +46 70 663 19 25
info@blconsult.se
www.blconsult.se

THAILAND

Advantech Solution Co., Ltd.
20/170 Motorway Rd.,

Kwang Pravet, Khet Pravet,
Bangkok, Thailand 10250

Tel: +662 1848705

Fax: +662 1848708
sales@advantechsolution.com
www.advantechsolution.com

UKRAINE

KODA

Frunze st. 22, 61002,
Harkov, Ukraine

Tel/Fax: +38 057 714 26 54
mail@koda.com.ua
www.koda.com.ua
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UNITED KINGDOM,
IRELAND

Althen UK
Northamptonshire
United Kingdom

Tel: +44 0 7823 921427
t.stoyles@althen.co.uk
www.althensensors.com
www.althencontrols.com

USA, CANADA, MEXICO

International Electronic

Machines Corporation
RAILWAY INSTRUMENTS ONLY
850 River Street, Troy,

New York, USA

Tel: +1 518 268-1636

Fax: +1 518 268-1639
marketing@iem.net

www.iem.net

USA

Althen Sensors & Controls
2531 Bradley St., Oceanside, CA,
92056, USA

Tel: 858 633 3572
r.ream@althensensors.com

USA, CANADA, MEXICO

Acuity Products of Schmitt
Industries, 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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