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1 Safety precautions

· Use supply voltage and interfaces indicated in the sensor specifications.
· In connection/disconnection of cables, the micrometer power must be switched off.
· Do not use micrometers in locations close to powerful light sources.
· To obtain stable results, wait about 20 minutes after micrometer activation to achieve

uniform micrometer warm-up. 
· Elements of the system should be grounded and join the grounding bus through a

separate line.

2 CE сompliance

The system has been developed for use in industry and meets the requirements of the
following Directives:

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

3 Laser safety

The micrometers make use LED or c.w. 660 nm wavelength semiconductor laser.
Maximum laser output power is <0,2 mW. The micrometers belong to the 1 laser safety class.
The following warning label is placed on the laser body.

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

4 General information

The system is designed to control the geometrical parameters (width and thickness)
and the temperature of the tapes, in particular, packing straps during the manufacturing
process.

The system is applied in the mass production. Production line is the place of installation.
Technical characteristics of the system can be changed for a specific task.

5 Structure and operating principle

Optical micrometers are used to control the geometrical parameters of the tapes.
The principle of width measurement is shown in Fig. 1.
Operation is based on the so-called ‘shadow’ principle. The micrometer consists of two

blocks – transmitter and receiver.  Radiation of a semiconductor laser or LED 1 is collimated by
a lens 2. With a tape placed in the collimated beam region, shadow image formed is scanned
with a CCD photo-detector array 3. A processor 4 calculates the position (size) of the tape from
the position of shadow border (borders). 
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Figure 1

The principle of thickness measurement is shown in Fig. 2.

Figure 2

The tape thickness is calculated as the difference between the position of shadow
borders of the tape and the shaft. The position of shadow border of the shaft is controlled by a
stand-alone micrometer.

The structure of the control system is shown in Fig. 3.
The system contains a group of 6 optical micrometers 1 for simultaneous control of the

tape width and the group of 9 micrometers, 6 of them are intended for simultaneous control of
the tape thickness and 3 (subsidiary micrometers) – to control the shaft surface position. All
micrometers are networked via RS485 interface in the switching center 3, which also includes
the power supply of the entire system. The system contains the controller 4 (PDA) that is
designed for data processing, indicating of the measurement results and data storage.
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Figure 3

6 Basic technical data
Parameter Value

Model of micrometer RF651-25

Model of PDA RF307

Model of temperature sensor OMEGA OS-136-1-MA

Number of tapes controlled simultaneously 6

Number of temperature control points 3

Measurement range for the tape thickness, mm 0.02…20

Accuracy of the thickness measurement, um ±5

Measurement range for the tape width, mm ±0.2…20

Accuracy of the width measurement, um ±10

Max measurement speed, measurement/s 2000

Power supply three-phase AC network with frequency (50
± 1) Hz, rated voltage 220/380V with a

tolerance of ±10% voltage

Power consumption, W 4

Operation conditions Temperature, °С: +1..+35°С
Rel. humidity at 25°С: 65%



Automated system for tapes geometry measurement

6

RF089 Series [Revision 1.0.0] 08.12.2014 

6

7 Overall and mounting dimensions

7.1 Measurement modules
Fig. 5 and 6 show the dimensions of measurement modules as well as their installation

on equipment. 

Figure 4

Figure 5
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7.2 PDA
RF307 device is intended to process the data from the micrometers indicate results and

store the data.
Fig. 6 shows overall dimensions of the device.

Figure 6

8 Block diagram

Fig. 7 shows the block diagram of the system.
Optical micrometers RF651 are linked via RS485 interface. Temperature sensors are

included in the same network via ADC. The information from all micrometers and temperature
sensors comes to the PDA RF307.

Figure 7
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9 Cable connections scheme

Fig. 8 shows the cable connections. 

Figure 8
Fig. 8 indicates:
1– power supply, 2 – PDA, 3,6 – RS485 cable, 4 – switching center, 5 – power supply, 7

– micrometers RF651 (15 items), 8 – temperature sensors (3 items).

(!) The power should be switched off while mounting cable connections. 

10 Software

10.1 Main functions
The software provides:
· receipt and analysis of data from micrometers and temperature sensors with display

and storage of measurement results;
· indication out of the valid values;
· calibration of thickness measurement subsystem;
· system setup;
· system self-diagnosis.

10.2 Measurements
After being switched on the RF307 device loads the program and shows the main

working window (Fig. 9):
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Figure 9

Press Start to initiate the measurement process. The results of measuring the width of
strips are shown in the upper left part of the window, thickness – in the upper right and
temperature – in the central part.

The width of the tape is the result of direct measurement of the micrometer. 
The thickness of the tape - the result of indirect measurements, calculated as follows:

Thickness=(Tape_sp-Shaft_cl) - (Shaft_sp - Shaft_cl),
where  

Tape_sp – the current position of the upper surface of the tape (indicated by the main
micrometers, see p. 5),

Shaft_cl – position of the shaft surface (main micrometers) while system calibration (see
p. 10.3.), 

Shaft_sp – the current position of the shaft surface (indicated by subsidiary
micrometers, see p. 5),

Shaft_cl – position of the shaft surface (subsidiary micrometers) while system
calibration.

To control the current thickness indications from 9 micrometers press the Display
button. 

When the current indication goes beyond the tolerance, the corresponding
measurement is highlighted in orange (Fig. 10). 

The tolerance installation procedure is described in p. 10.4.  
If the micrometer is not responding, it is highlighted in red. 
The measurement results are stored in SQLite database file named «keep.db» at the

root of the PDA flash drive, see p. 10.5.  
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Figure 10

10.3 Calibration
10.3.1 Calibration of the thickness measurement micrometers

Calibration procedure:
· Remove tapes from the shaft.
· Start measurement process by pressing «Start».
· Open the calibration menu: Settings > Set etalon/Sw. State (Fig. 11).
· Select the numbers of the micrometers to be calibrated (numbers 7-15 correspond to

9 micrometers of the tape thickness control subsystem).
· Make sure that the Etalons mode is selected and the Set option in the Mode field is

on, then press the Apply button. 

Figure 11
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10.3.2 Thermometers calibration

· Stop the calibration process by pressing Stop button.
· Open the calibration menu Settings > Calibration (Fig. 12).
· Choose the number of temperature sensor (Sensor index field).
· Direct the sensor to the surface with stated temperature, having entered the

temperature value in Temp. 1 or Temp. 2 field and press Set button. When the
operation is finished successfully the message Calibration parameter has been
successfully set appears. Detailed information on temperature sensors can be found
in OMEGA OS136-1-MA documentation.

· Perform the operation described in the previous paragraph for two different
temperatures. By pressing the Set button the previous calibration value is overwritten.

Figure 12

10.4 Settings
All sensors in the system are numbered (Index) from 1 to 18, where the 1-6 match the

sensors 1-6 from width measurement group of sensors, numbers 7-15 in the Settings match the
sensors 1-9 from width measurement group of sensors and numbers 16-18 match the three
temperature sensors. Indexes T1-T6 indicates the results of indirect thickness measurement. 

To perform the system settings enter the General menu:
· In the Timeout field the delay in milliseconds between successive cycles of the

sensors polling is set.
· To set the tolerances choose the number of the sensor in the Index field and set the

upper and lower limits in the fields Upper limit and Lower limit correspondingly.
· To set the production task number use the field Task Number.
· To enable or disable the recording of measurements in the database, use the field

Save log.
· With the use of Time and Date fields the system date and time can be set.
· In the Free space field the empty space on a removable device is shown (micro SD

card).
· To apply polling period and tolerances settings press Apply.
· To undo all the changes press Discard.
· To add/remove the devices participating in the poll and to calibrate micrometers enter

the menu Set etalon/Sw. State. The top button also serves as an indicator and
switch modes, namely, States – the mode of active devices selection is active;
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Etalons – the mode of setup/reset of micrometers calibration is active. Use the
States function to disable the devices that are not used in the polling during the
system operation. It is necessary when the device is faulty or is not in use, neglecting
the recommendation above may cause long delays while polling and therefore the
entire system delay. The use of the Etalons mode is described in p. 10.3.1.

· To set the number of measurements used to calculate an average value use the
Averaging field.

10.5 Measurement journal
During operation the system generates measurement journal. To view the

measurement log enter the Journal menu (Fig. 13). This menu is intended for viewing the
measurements stored on a flash drive in the SQLite database file named keep.db. Each entry
has the following structure: 

· Time – measurement time.
· Task – production task number.
· Type – measurement type (temperature, width, thickness).
· Measure # – number of measurement of a particular type (Corresponds to the Index

notion, described in the paragraph 10.4).
· Value – measured/calculated value.
To display the item you need use the filters:
· Time range – time range selection.
· Values range – selection of the displayed measured values range.
· Task – production task number.
· Type – measurement type (Device – value received from the device; Thickn. –

calculated thickness; Temp. - temperature).
· Measure # – number of the measurement device of a particular type.
In order to fulfill the request to display the records matching the selected filters, click

Apply. To reset the filter values to their default values, click Clear. Table with records supports
vertical scrolling, sorting by columns by clicking on the table top and row highlighting. By default,
sorting is done on time: first the records that were saved before. Table records can be saved in
the root of the flash drive as * .csv file. In .csv files the columns are separated with a semicolon.
Click Export CSV to save the file.  The name of the file includes the date and time when it was
saved. After the file was saved the message (Fig. 14) appears. 

Figure 13
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Figure 14

NOTE. To enter the date and time values are special graphics components shown in
Figures 15 and 16, respectively. To enter numeric values use keypad, Figure 17.

Figure 15

Figure 16

Figure 17
When typing the corresponding values the keyboard appears automatically.

11 Intended use

11.1 Prepatation for use
Preparation of the system includes:
· external inspection;
· set up on a conveyer;
· switching the system;
· calibrating the system;
· system setup.
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11.1.1 External inspection

Before operating it is needed to ensure of the serviceability of the equipment, check the
cables, ground wires. Check the condition of output windows of the scanner and, if necessary,
wipe them with a soft cloth. 

11.1.2 Set up on a conveyer

Install the system on a conveyer according to the Fig. 2-5 of this manual. Make the
electrical connections in accordance with Fig. 8. 

11.1.3 Switching the system

Apply power to the system.

11.1.4 Calibrating the system

Calibrate the machine according to Paragraph 10.3.2. Calibration should be held:
· on a weekly basis before the work shifts, 
· if the position of the system was changed, 
· when the ambient temperature has changed (several degrees in average per day in

relation to the previous day).

11.1.5 Configuring system settings

Configure the settings according to Paragraph 10.4 and 10.5.

11.1.6 Checking the system

To check the functionality of the system conduct a full cycle control of the geometrical
parameters of the control sample tape. It is recommended to conduct at list one functional test
of the system in a month.

11.2 Operating the system
The geometric parameters measurement cycle is fully automated and operation of the

system is reduced to the work with the program.
· prepare the system according to Paragraph 11.1.
· to start the measurement process press the Start button. 

12 Maintenance

12.1 General instructions
Maintenance of the system is carried out to ensure constant-ready status and continued

availability of its work and to prevent premature failure. Maintenance includes preventive
measures aimed at identification and elimination of defects and to ensure the normal operation
while installation and working. It is recommended to conduct the daily, weekly and annual
maintenance work.

12.2 Safety precautions
During the installation maintenance security measures outlined in Paragraph 1 should

be observed.

12.3 Maintenance procedure
12.3.1 Daily maintenance work

Daily maintenance includes:
· visual inspection of the system,
· checking of completeness, 
· checking for any damage of the structural elements, power and instrument cables,

indicators and connectors,
· weakening of screw connections and insulation failures,
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· before starting work, it is necessary to clean the output micrometer windows with a
soft dry cloth.

12.3.2 Regular maintenance work

Regular maintenance work includes:
· cleaning of micrometer windows with a dry soft lint-free cloth from contamination of

dirt.

12.3.3 Yearly maintenance work

Authenticated calibration of the micrometers should be made once a year.

12.4 Operability test
It is recommended to conduct the functional test at least once at the beginning or during

the shift, for what it is necessary to complete full cycle control of the geometrical parameters of
the control sample (not supplied). 

 

13 Warranty policy
Warranty assurance for the system - 12 months from the date of putting in operation;

warranty shelf-life - 12 months. 
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CHILE

Verne SpA
Apoquindo 2818, oficina 31
Las Condes, Santiago, Chile
Tel: +56 2 228858633
info@verne.cl
jsaavedra@verne.cl
www.verne.cl

CHINA

Beijing Haiwei Lutong
Technology Co., Ltd
Yard 1, Tianxing Street, Fangshan
District, Beijing, China
Tel: +86 10 8366 1866
Fax: +86 10 8366 1866
info@haiwlt.com
www.haiwlt.com

CHINA

Chongqing Wolf Industrial
Technology Co., Ltd
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No. 19 Jiangnan Avenue, Nan'an
District, Chongqing, China
Tel: 023 62832618
Fax: 023 62832113
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www.wolf-hk.com
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District, Beijing, China
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dh0526@163.com
www.baoft.cn

CHINA

Xi'an Win-Success
Automation Technology
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Mob: +86 133 19271405
info@maxsenor.com
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CHINA

Micron-Metrology co., Ltd
No.2, Kecheng Rd., Industrial Park
District, Suzhou,
Jiangsu Province., China
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CHINA

Zhenshangyou Technologies
Co., Ltd
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1110 Nanshan Road, Nanshan
District 518054 Shenzhen, China
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info@51sensors.com
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CROATIA
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EXCLUSIVE REPRESENTATIVE
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ul. Wielowiejska 53, 44-120
Pyskowice, Poland
Tel: +48 32 230 45 70
Fax: + 48 32 233 21 34
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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
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INDIA
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Tel: +91 73 37748490
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support_india@influxtechnology.com
www.influxtechnology.com
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Paragon Instrumentation
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RAILWAY INSTRUMENTS ONLY
200, Station Road,
Roorkee, 247 667, India
Tel: +91 1332 272394
tanuj@paragoninstruments.com
www.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

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

ITALY

FAE s.r.l.
Via Tertulliano, 41
20137 Milano, Italy
Tel: +39 02 55187133
Fax: +39 02 55187399
fae@fae.it
www.fae.it

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

LATVIA

FoodLab OÜ
Haabersti linnaosa, Astangu tn 52
13519 Eesti, Tallinn, Estonia
Tel: +372 56363110
foodlab.ee@gmail.com

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

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

MONTENEGRO

ASCO RAIL sp. z o.o.
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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Althen Sensors & Controls
BV
Verrijn Stuartlaan 40, 2288 EL,
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The Netherlands
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Tel: +31 0 61 396 7830
Tel: +31 0 64 323 8393
sales@althen.nl
info@althen.nl
www.althensensors.com

NORWAY

BLConsult
Ryssbält 294,
95 291 Kalix, Sweden
Tel: +46 70 663 19 25
info@blconsult.se
www.blconsult.se
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NORWAY

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

PERU

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

POLAND

ASCO RAIL sp. z o.o.
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

POLAND

RIFTEK EUROPE sp. z o.o.
ul. Domaniewska 17/19, 02-672
Warsaw, Poland
info@riftek.com
www.riftek.com

PORTUGAL

Campal Inovacoes
Ferroviarias Lda.
Lagoas Park, Edifício 7, 1° Piso
Sul, 2740-244 Porto Salvo, Oeiras,
Portugal
Tel: +351 21 584 4348
campal@campal.pt
www.campal.pt

SERBIA

ASCO RAIL sp. z o.o.
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

SLOVAKIA

ASCO RAIL sp. z o.o.
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

SLOVENIA

ASCO RAIL sp. z o.o.
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

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

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

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

SWEDEN

BLConsult
Ryssbält 294,
95 291 Kalix, Sweden
Tel: +46 70 663 19 25
info@blconsult.se
www.blconsult.se

SWEDEN

Kvalitest Industrial AB
EXCEPT FOR RAILWAY
INSTRUMENTS
Ekbacksvägen 28,
16869 Bromma, Sweden
Tel: +46 0 76 525 5000
sales@kvalitest.com
www.kvalitest.com
www.kvalitest.se

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 

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
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mailto:info@verne.cl
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mailto:biuro@ascorail.pl
mailto:export@ascorail.pl
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mailto:info@idtlaser.com
http://www.idtlaser.com/
mailto:sales@advantechsolution.com
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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

TURKEY

TEKMA Mühendislik A.S.
Cevizli Mh. M. Kemal Cd., 
Hukukçular 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

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,
IRELAND

Althen UK
Northamptonshire
United Kingdom
Tel: +44 0 7823 921427
t.stoyles@althen.co.uk
www.althensensors.com
www.althencontrols.com

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

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

mailto:ulastac@metalografi.net
http://riftekby.vh120.hosterby.com/where-to-buy/www.makelektronik.com.tr
mailto:info@tekma.eu
http://www.tekma.eu/
mailto:mail@koda.com.ua
http://www.koda.com.ua/
mailto:t.stoyles@althen.co.uk
http://www.althensensors.com
http://www.althencontrols.com
mailto:r.ream@althensensors.com
mailto:sales@acuitylaser.com
http://www.acuitylaser.com/
mailto:marketing@iem.net
http://www.iem.net/
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