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WARRANTY

Raytek Corporation does not warrant that the software described herein will function properly in every
hardware and software environment. This software may not work in combination with Windows 95/98
and modified or emulated versions of Windows NT operating systems.

Raytek warrants that the program disk is free from defects in material and workmanship, assuming
norma use, for a period of one year. Except for this warranty, Raytek makes no warranty or
representation, either expressed or implied, with respect to this software or documentation, including
its quality, performance, merchantability, or fitness for a particular purpose. As aresult, this software
and documentation are licensed "as is’, and the licensee (i.e. the user) assumes the entire risk as to its
quality and performance.

The liability of Raytek under this warranty shall be limited to the amount paid by the user. In no event
shall Raytek be liable for any costs including but not limited to those incurred as a result of lost profits
or revenue, loss of use of the computer software, loss of data, the cost of substitute software, claims by
third parties or for other similar costs.

Raytek software and documentation are copyrighted with al rights reserved. It is illegal to make
copies for another person.




TABLE OF CONTENTS

NN IO 1510 L O I ] SRR SR 1
2 SYSTEM FUNCTIONS ...ttt sttt et s st sae e sb b s ae e sa b e e sat e e sb b e e sae e e nbb e e sabeenabeenaneenats 2
2.1 SYSTEM COMPONENTS.....ceutteuteeueesueesueesueaaseaassseeaseasseasseaseassssssesseesseassssasssssssssseasseansesnsessssssssssesssesssesnsssnns 2
2.2 HARDWARE STRUCTURE ......eeutttuttsseesteesseeasesssssessseesseesseasessssssssssessseessesasssasssssssesssessessessssssesssesssesssesnsssnes 3
O Y = oV L= ST 3
2.2.2\Wiring Of OULPUL MOTUIES..........couirieiiiieieie ettt bbbt b e bbb 3
2.3 SYSTEM INTERFACES ....c.uteitteutieuteattesteesteaaseaaeesaeasaeasse e seaabesseesaeesheeaheeaseeeeeaeesaeeaheeabeanbeeabeaaeesheesbeeseeebeennesans 4
3 SYSTEM CONFIGURATION ..ottt ee ettt et e e se s e saeesaeesaeeeesneesseesseesseessesneesseesseesseensesnsssseesseensennsenns 5
3.1 SOFTWARE INSTALLATION ...cteuttietsueesteasseeseessesssesseesseesseessessessssseesseassessesnsesssesssessesssesssesnsessssnesssesssesnsenns 5
3.2 CONFIGURATOR ....cuuteueetessessessessesueeseeasessessessessesseese e e esseseeas e e Reeh e ebeeaees s e s e R e sEeeE e eR e e Rt eh e e s enseseeabenbeebeeneeneenrenren 6
B2 L GENEIAI PAJE ..ottt bbb e bbb bbb e b b e b reneenea 6
3.2.1.1 SCAINMNEY GIOUP ...uveveeuriesientesteeteasees st e e aseessesbe e e e e st easesb e s s e e ab e easenb e e he e R e e as e b e ehe e R e e ae e b e e e e ehe e b e nb e e e e eneenenbeennean 6
3.2.1.2 COMMUINI CBLION GFOUP......cvetetirteteeeueeieetessessesseseeaesbesaeseesse e eaeeaesbesbesee s e e eaeeseebesbeee e eseenseneebeabeseeabeneensennane 7
RN R B = ol T o 1 o OSSR UTP PSSP 7

3.2, 1.4 NBIME OF SCAIMNES ...ttt ettt ettt ettt et et sbe bt e e st e s e e e aeebeebese e b e seea e eaeebe e bt sEeebe e emeeneebeebeneeabeneennennans 7
3.2.1.5 CONFIQUIALTION GIOUP ......evieiteeeteeeieestrte st seeee e eseeaesbesae e e eeseeaesaesbesbess e s eseeseebeebesbe e enbe e emseneebeabeseeabeneenneneans 7
32,06 USEN GIOUPD.c..eeueeutirieettaseete sttt es et bt st es e b e st e as e sb e e ae e eb e eas e e b e e R e e R e e he e b e e R e e Rt eR b e s b e e aeeah e e abenbeeaneaneennenreenne s 8
R B = o 0= [T TP TSP PR P UPTORPPRPROPN 9

3.2.2 TEMPEIAIUME PAJE.. ... ettt ettt st sae e bt et s et eae e ebe e b e et e e nbeeaeesaeesaeesbeenseeanesnnesaes 10
3.2.2.1 TOMPEBIUINE GIOUD .eeuveteentereeeeesseessesteeseesseessessessesssesssessesssessesssessessssssesnsessensesssessessesssesseensessenssessesnsessennes 10

B2 2.2 EMISSIVILY .ooviitiiieieieiee sttt sttt b e st et e e e st e seebe e be st e s e s e e st e s e eRe e a e teebe e et e neeReeRenEeebeee s eneenennn 11
B R A I 1Tl Y = o 1 0 TSRO 11

3.2.3 GEOIMELIY PAJE.......eeiiueii ittt st st e st st e s e s h e e sabe e sa b e e sabe e sabe e e abe e sa b e e e abeesabeesabeenabeesnreenats 12

3. 2.3. 1 ALIGNIMENT GIOUD ...euveneeeietesireeteess sttt ese ettt s e bt eb et s st ne b e h et b st s b e e b et e Rt bt e b bt e b e e n e 12
3.2.3.2 SCAN ANGIE GIOUP ....veueteieateuireeiesessee st as s et ee s se e s se b e bbbt se b e e b e st eb st s e b e b et e R et b et e b st nn b e e n e 12
B R N I 1o 1] T g 1= g2 o TSRO 12
3234 LINES TEVEISEA 180°........eouiiieeiesieieieieete st te st ettt eae st e st et e et e st e bt stesbeseeneeseeseesestesbe e e s e st eseesesbesaeneensenennennas 13
3.2.3.51MBGE DIMENSION'S GIOUP ....uvviaereaesteiesreueseetees et sttt ss s se sttt ne b e b e e bt s st ne b e e a et b et s b st et aenn e e 13

A A T 1 r= W L= = o (= SR 14
R I T 1= = 00T T o o SRR 14
3.2.4.2 Destination FOIAEN GIrOUP........ciue et eteseseeeee ettt e e et aesee b e see e e seeaesaeseesse e ene e e eseeneseesaeseenseneeneanas 14

32,5 SECLON PAJE ......e ettt E e R e r e R e nn e nennen 15
B ST RS oi (o gl =TT 11 (o o PSPPSR PR URPPO 15
3.2.5. 2 WaArNINGS BULLON ......cuiitiitiitiieeeeeiesie sttt st sb et b e bt s e e st b e e bt sa e b e e e e e e e et eb e e besbesbenee s eneenennas 19
3253 REGLONS BULLON.......cueitiitiitiieeeieeiiete sttt sttt b e b e e b e e st bt e bt sb et e e s e e e e e eb e e bt sbesb e ee e eneenennas 20
3.2.5.4 GENEITC SECLON .....eueeueeueeteetirte sttt sttt sttt h bbb et et e ae e bt b e se e b e e e ae e st ehe e bt s b e eb e ne e e e st eb e ebenbeabenee s eneenennas 22
3.2.5.5 FOrWarding Of RESUITS.......cc.oiuiiiieieeee ettt bttt b e bttt b e bbbt seeneneas 23
3.2.5.6 BACKGIOUNG GIOUD ... ettt sttt ettt sae st st e et ehe b e e b e e e st e bt ebesa et e ee e e eneeneebeebesbesbente e eneenennas 23

3.2.6 INPUL/OULPUL PAJE......c.eeee ettt sttt st s b et ae e be e e st e sbeeaeeae e e et e seesbesbesaeeneeneanseseans 24
3.2.6.1 Analog/Digital MOGUIE GIOUP .....veveuieuieiicieitesieteeetesieste e e e e s te st et e e e sesaestessasaenaeseeseenestesaesaenseseenensas 25

A SYSTEM OPERATION ..ot ec ettt sttt steeste st e st e st e te e teeseesseesseesseesteentesnsesneesseesneesseenseeneesnnnsseensennsenns 27
4.1 SOFTWARE START ...utiiteetteteasesssesseesseesseaasssaesssessseasseensesasesssesseesseeaseaasesaessmeesaeeaseenseansesnnesreesreeneeesesnnesnns 27
4.2 SOFTWARE FUNCTIONALITY Leiuttittiteeueeutestetessessessesseeseeseasseseessessesseessesesseseeasesbesneeseennennessessesnesnessesnsensensens 27
Y = T TR o = S 27
A.2.2 IMIENU OVEIVIBIWV ...ttt eaee e ee e st be et b eae e e e e se e besaeebeeaeeaeeneeae e beseeeheebeemeemee e enbesbesbesaesneeneeneantas 28
4.2.3 SCANNET IMIBNU ...ttt r et e s ae e s b e s b e e s e e s ee s ae e saeesRe e seen s e ennesreesreesreenresnesnnesnes 29
A28 WINOOW MENU ..ttt st sttt sttt st e b e e stk ese e st ke see st e beseeneebeseebesbeneebenbeneenens 30
At I~ 1 01 SRS 30
v oL Y AT TR 30
A N o To g0 g = I = T 11 =SSR 32
A S g =T g To T (o Y AT 33

RN L (= (= 110 34




A.2.84.6 ZONE HISIONY ..ottt ettt ettt b et e et e st e be s b e s tesaeseeseese e b e ssesbe s eseeseeteeseeseebeabessenseseeseesentesreean 34

A.2.4.7 ZONESTN ATADIE.....cuiiiiciiieeeec ettt b e b et b e bt st esbe st e st e seeseeseebeebeste s eseeneeneerenrenean 35
E Y A\ F- T 1 YOS 37
4.2.5.1 Al Fil (LOGDOOK) .....veuieeeiieiiesieesiet ettt b ettt e s bbb e n e 37
A.2.6 DEIMO MOGE........cueiiteeitieiteeite et ciee st st e bt ettt e et e e beeebeesba e be e besasesasesaeesbeesbeenbesabeeaseebeessaesbeesbaebeensenanas 37
BECIO0 SYSTEM ..ottt ettt ettt e bt e e st eeaee e st e e e aee e s abeeease e sabeeeaseesabeeeaeeesabeeaseeesbeeenseeesbeeesesesses 38
5.1 ECL00 STRUCTURE ... .ueteiiittieeeeteeeeiteeeseatteeeeaseeesabeeesaastesesaseeesssesesaastesssassesesasesesasstesesasesessssenesanssesesnns
B.1. 1 AULOMALIC SECLON ...cuiieitie ettt ettt ettt et e et e e et e e be e e e teeeebeeesbeesbesesbeesabesabeeeabesanbeesnbessbeesabesanseesnresans
5.1.1.1 Automatic Sector Generating
5.1.1.2 EAge MONitoring.......cccceevvvenevenienieeee e
5.1.1.3 Temperature Monitoring
5.1.1.4 FOrwarding Of RESUILS.......c.ciiiieiieiiciciesii ettt st e b s te st e e et e s e eseeaestesbesaenseseenestestensens
5.1.2 AUtOmMatiC SECLOr With SUDSECLOIS ......ccveeviceiicriectiecte ettt sttt et e st e besavesaeeebeesbeebesnresreess 43
LI Y [ TN 1N T T I = 44
5.3 ADJUSTABLE MOUNTING BASE .....couteieeetiiie ettt ettt e ettt e e et eeeette e e e easeeessabaeesesbeeesesseeesssseeesasreeesnns 44
B ACCESSORIES.......c ettt ettt e s e et e e s be e e te e e s beeeete e e s beesbee e sbbeeabeeesbaeeaseeesbeeenseeesbeeenseennes 45
6.1 PART INUMBERS......cciittieeeittteeceteeeesteeeeeetteeeeeaseeaesbeeeaaasteeeaaasaeasaseeaaassesaaassesasssasasansseessasseesssnsseasansseeesns 45
6.2 OUTPUT IMODULES......utteiiitiiteeeieee e steeeeestteeeseaseeessataeeeaasteeesaasaeesaaseeaeasteeesassesssansasesanseeessassanssssenesansseessnns 46
6.3 ALARM/TRIGGER BOX......ciiiitiictiiticiecie sttt sttt et s ee et e st e sbe e beeabesaaesbaesbeesbeesbeensesnsesaeesbeabeenbesntesseesseens 47
T TROUBLESHOOTING. ...t e ettt ettt ettt etee e stte et e e stseeetee e sbaeeebeeesbeesseeesbseeaseeeabasesessbesensesessseensesesnns 48
7.1 COMMON SYSTEM ERRORS ......cuvviiiiteieieitteeeeeteeeeeteeeeeetteeeseteeessbeeesesstesssessesassbesasaassesssasseessssenesanssesesnns 48
7.2 CONNECTION PROBLEMSWITH THE HTTP-PROTOCOL ......uviieiiuiieeeeieeeeeitreeeeeseeeesseeasesssesesasssesssssssesansseesanns 49
o 3 A e e =1 11 1SR 50
8.1 DDE CONNECTIONS - EXAMPLES......ucctiiitiiteeiiteeeiteeeeastteeesetaeessaeeeaessteessasseessssesasasssesssassesessnsssesansseessnns 50
8.1.1 DDE With MICrOSOft EXCEI .....cciveiiiieiiicii ettt ettt sttt s sbe e be e b e enreeabeenresnee s 50
8. 1.2 DDE WIth LADVIEW ..ottt ettt ettt ettt et s e sae e ebe s esbeeebesssbeeebesesseeebessbensnresans 51
B. 1.3 DDE WIth DASYLAD .....ooi ittt ettt et e tee et st e et e e e steeebesesbeeebeeeeseeebesesseeebessnseesnresans 52
8.1.4 DDE With MiCrOSOft ACCESS. ......ecitieiuiitiitiiteesteeeteeteetesteesteesbeestessesaeesreesaeessssasssbessseesbeessesnbesssessenss 53
8.1.5 DDE With MAtNCAd........cccteiitieieicie ettt ettt st sbe e sbeesae s tesaeesbeesbeenbeenbesabesaresaeess 53
8.2 RSABE INETWORK ....ccuteeeeetreeeeeteeeeiteeeeeatteeeeeseeesabeeesaasresesassasesasseeesaasbessaassesssassasasaasbesesasseeessssenesansseeesns 54
8.3 OUTPUT MODULES— TECHNICAL DATA ..ottt ettt ettt e e ettt e et e e s be e e e e etbe e e eensaeassnneeaaasseeaenns 55
8.3.1 Analog OULPUL MOTUIE 7024 .........coueeeeeeieieie ettt ettt e e e e te s besreetesaeesee e enteseesrenns 55
8.3.2 Digital Output Module 7042 (13 ChANNELS) ......cceiiieeeereee e e 56
8.3.3 Digital Output Module 7043 (16 ChaNNELS) .......cc.coevirieirerereere s 57
8.3.4 Digital Output Module 7067 (7 ChanNEIS) ........ccirireiieiee e e e e 58
8.3 5 DIMENSIONS ... .ccuviiteecieeete ettt etesee st ettt e st e e sbessesaeeebeeebeebeeabeaabesasesbeesbeesbeenseensssaeesbesebeenbeenbesntessresrenss 59

LSRG S Q7AYo (o =SS a1 o (U= 1 o o TS 60




1 Introduction

The infrared temperature measurement system is designed for use in industrial heating applications
where the continuous monitoring and control of web temperature is critical to productivity. Typicaly,
process temperatures are adjusted in open-loop fashion without real-time product temperature
feedback. The MP50 Process Imager monitors the material’s temperature distribution alowing the
system to help improve product quality and part uniformity. Early detection of thermal problems
resultsin better operating efficiency by reducing scrap rates and saving energy.

The system is used for monitoring continuous web processes. In contrast to discrete processes (e.g.,
flow of individual sheets or parts) web processes are characterized by a continuous material flow (e.g.
coating of paper). Thus, the measurement system is operated in a continuous manner.

The system allows visualization of the temperature distribution by a temperature profile in the cross-
machine direction or a color-coded 2-dimensional thermal image. It is possible to output temperature
values as a current or a voltage by means of optiona hardware Output Modules. In case of athermal
defect, the system triggers an alarm. The dlarm time is saved in an aarm file. For later anaysis, the
thermal image is automatically stored in a separate file. The alarm can be output with an optional
Digital Output Module.

This Manual describes the functionality and installation of the system. It is directed toward process
engineers who need to know the background of the process, the capabilities of the scanner, and how to
configure and use the system.

This Manual does not cover the MP50 scanner itself; for further information please refer to the “MP50
Operator’s Manual”.
The manual contains the following sections:

Section 2: System Functions

Section 3: System Configuration

Section 4: System Operation

Section 5: EC100 System

EC100 allows monitoring sheet width on every scanned line. This feature is uniquely suited for thin-
film extrusion applications.

ES100 allows one to customize and configure measurement sectors for each die bolt, a feature very
well-suited to flat-die extruderstypically used in plastic sheet and cast film extrusion processes.
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2 System Functions
2.1 System Components

The system consists of the following components:

Standard linescanner package: MP50 Process Imager, 7,5 m RS485 cable, RS485/RS232
converter, SUB-D connector (25-pin male to 9-pin female), 7,5 m power supply cable

Industrial power supply (100 V to 240 V AC-mainsto 24 VDC, required for MP50)
DataTemp EC100 software / DataTemp ES100 software

Operator’s Manual

MP50 Manual

EC100 only: laser sighting, tripod mounting plate, adjustable mounting base, alarm/trigger
box

optional:

Digital Module with 16 non isolated outputs of type | CP-7043
Digital Module with 13 isolated outputs of type |CP-7042
Digital Module with 7 relay outputs of type |CP-7067

Anaog Module with 4 outputs of type ICP-7024
RS232/R$485 converter of type ICP-7520

Industrial power supply (100 V to 240 V AC-mains to 24 VDC, required for Output Modules
and type | CP-7520 converter).

A PC (meeting requirements of WindowsNT) should be provided by the user with the following
(minimum) requirements:

Processor: > Pentium 1

Clock speed: > 200 MHz,

Main memory: > 64 MB RAM,

Hard disk: approx. 10 MB memory for software,

Graphic: 800 x 600 pixel,

Interface: serial Com-Port with hardware buffer (16550 UART),
Operating system: Windows NT/2000/X P*

! Windows 95/ 98 / ME iis not recommended for running the scanner software, but can be used for demo purposes.

2
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2.2 Hardware Structure

2.2.1 Overview

The following figure shows the principal structure of the system. It shows a solution with one scanner,
one Digital Output Module and one Analog Output Module. The system can be expanded by:

— Adding more scanners: adding one COM-port and RS232/RS485-converter per added scanner
— Adding more Output Modules. adding the Module to the RS485 network, see section 8.2

R$485 Network on page 54.
PC
Converter Scanner
RS485
Cowm-
Port 1 RS485
RS232 RS232
Digital Output
Converter* Module*
RS485 — DO
Cowm- . -
Port 2 :
RS232 | os030 RS485 —— D15
Analog Output Slgnreélgetgsthe
Module* P
— DO
L | . — >
—— D3
24VDC Power
Control room *optional Process area

Figure 1: Principal structure of the system

Instead of outputting the temperature data by means of Output Modules also a serial communication
port can be used for forwarding the data to other systems (e.g. a PLC), for more details see section
3.2.5.5 Forwarding of Results on page 23.

2.2.2 Wiring of Output Modules

— R$485 cable: The Output Modules can be placed close to the process area. Two wires are
needed for the RS485 connection: DATA+ and DATA-, shielded twisted pair, max. length:
1000 m.

— Power supply cable: depends on the distance between the Output Module and the power
supply (power consumption: approx. 2.0 W per Module)
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2.3 System Interfaces

For interfacing to other control systems, the system provides a lot of interfaces to transfer snapshots,

zone results, or alarm and system information.

Output
500 Temperature Lines

Interface

File / Network

Remark

Binary Format or ASCII-Text Format

4.2.4.2 Scroll View, p. 30

Scroll View Intranet http-Protocol

3.2.6 Input/Output Page, p. 24
Sector Results File / Network ASCII-Text Format

4.2.4.2 Scroll View, p. 30
Sector Results Analog Output Module Current or Voltage

3.2.6.1 Analog/Digital Module Group, p. 25

Sector Results

Serial COM-Port

ASCII Protocol
3.2.5.5 Forwarding of Results, p. 23

Sector Results DDE Connection 8.1.1 DDE with Microsoft Excel, p. 50

8.1.2 DDE with LabVIEW, p. 51

8.1.3 DDE with DASYLab, p. 52
Sector History File / Network ASCII-Text Format

Sector History as ASCII Text File, p. 35
Sector Alarm Digital Output Module 0/1 Signal

3.2.6.1 Analog/Digital Module Group, p. 25

Automatic Sector

Serial COM-Port

ASCII Protocol

Information (only EC100) 5.1.1.4 Forwarding of Results, p. 42
System Alarm Alarm/Trigger Box 0/1 Signal

6.3 Alarm/Trigger Box, p. 47
Alarm and System File / Network ASCII Text-Format

Information

4.2.5.1 Alarm File (Logbook), p. 37

Alarm: Internal Temperature
of Scanner Housing

Relay Output at Scanner

0/1 Signal
3.2.6 Input/Output Page, p. 24
Terminal Box, see MP50 manual

Input Interface Remark
Gating the whole Alarm/Trigger Box 0/1 Signal
Measurement 3.2.6 Input/Output Page, p. 24
6.3 Alarm/Trigger Box, p. 47
Dynamic Adding a File / Network ASCII-Text Format

Snapshot’s Description

<Add a Note>, p. 32
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3 System Configuration

3.1 Softwar e Installation
Complete the following steps to install the software on a PC:

Insert the installation CD into the CD-ROM drive, the installation programis launched
automatically, if not, follow the steps below:

Click on the <Start> button on the Windows Desktop, then select <Run>.
Type D:\setup.exe (assuming D is your CD-ROM drive).
Click <OK>.

Follow the Installation Wizard's instructions on the screen. Choose the software configuration you
want to install, e.g. “EC100”. Afterwards select the requested language for the Configurator and the
scanner software. The installation program creates a new program group in the start menu, e.g. it is
caled “DataTemp ES100” or “DataTemp EC100”. The start menu includes the icons for the scanner
software and the Configurator. Also, corresponding icons on the Windows desktop are created.

a

ES100 Enaligh

=R e Y =] ES100 Configurator

E Programme ¥ E ES100 English ﬂ%

ES100 Configurator

Figure 2: Accessto the program via the start menu (left) and the Windows desktop (right)

Clicking on the “ES100” icon automatically starts the program with the preset initialization file.

Clicking on the “ES100 Configurator” icon opens configuration program. With the configuration
program, initialization files can be edited.
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3.2 Configurator

Every call-up of scanner software is connected with a particular initialization file. Each initialization
file contains a parameter list corresponding to the specific requirements of an application. Use the
Configurator to edit and create new initialization files.

! All changes must be saved! This is the only way for changes to be valid for the next
program startup.

The Configurator consists of a number of pages described in detail below.

3.2.1 General Page

General | Temperaturel Geometry | Data FiIeI Sectnll It/ Dutput

— Scanner — Communication
Fart
C 20Hz: @~ HEHZ  © 48Hz II:EIM1 -I
Scanner commands |
Baud rate
¥ Autostart Scanner I 115200 "I
Degcription MHame of Scanner
Raytek - Infrared Linescanner Systems IFantek FMP50 Scanner
— Configuration — ser
m P — | & Full Access
j € Limited Access
Open |
Continuum Englizh
Delete | Eharige Fassiamd |
C:\Programme’ R aptekhDataT empDP_ContinuumyContinuum_first, ini I Enaglizh j

Figure 3: General Page

3.2.1.1 Scanner Group
In this parameter group, specific commands for the scanner can be defined.

Scan frequency: The scan frequency determines the number of temperature lines per second captured
by the scanner. Scan frequencies of 20 Hz, 36 Hz or 48 Hz are selectable. With a scan
frequency of 48 Hz the following limitations are in effect:

- The scanner’s built-in analog outputs are switched “off” (not the optional Output
Modules).

- If the scanner is operated in the continuous mode, a data transmission rate for the serial
communication of at least 230400 Baud is necessary. In that case, a special high speed
interface card is required.
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Auto Start: after program start-up, the scanner starts operating automatically.

Scanner commands: Optional commands for additional initialization of the scanner can be set here.
Normally thisfeature is not used, but if so, must be used with caution - very car efully!

Changed command list can suspend the whole scanner system!

Scanner commands

Adds a new command
— Apply 1// tothelist

Ps

il —+—___ Movesacommand
__—+— withinthelist

+
5 Removes a command
elete :I———— .
fromthelist
(1] 4 I Cancel |

Figure 4: Dialog - Scanner commands

In the example above, the command “PS’ (storing of all parameters in EEPROM) were added
to the command list. The scanner’s command list will be executed before all other parameters
set in the Configurator.

Further information for scanner commands is found in the Protocol Manual of the scanner
(included on the installation CD).

3.2.1.2 Communication Group

Port: Sets the serial Com port of the PC, where the scanner is plugged in. In a multi-scanner
system, every scanner needs a dedicated, free Com-port.

Baud rate: Defines the baud rate for scanner and computer. The data transmission rate of 230400
Baud is normally not supported by the PC standard interface card. For that case a special
high-speed interface card is required.

3.2.1.3 Description

In the description, a text is definable that is stored with every saved thermogram. For the text, a
maximum length of 256 characters is allowed. The description can be changed while running the
scanner' s software by means of the context menu of the Scrolling View.

3.2.1.4 Name of Scanner

Through the menu, you can add a description for each scanner. While running the scanner’s software
you can see this description in the title bar of each scanner’s window.

3.2.1.5 Configuration Group

In the Configuration Group, some common settings for configuration files can be defined.
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Opens the
Icon for Desktop and i ion fi
Sart Menup link — Configuration / fﬁggg}?{iﬁxﬂge for
between configuration —— [t Scarmer ] _—
file and scanner e =y s Creates a new
cnfhamra _—" configuration file
ES100 English New |/ g
Open — | Opensanexisting
The actual edited —— configuration file
. . . — |ES_firstini Delete
configuration file | 4| ~_
\ Deletes the actual
icon

The scanner software allows several scanners to operate ssmultaneously. Each scanner needs its own
configuration file. By clicking on the proper “box”, the configuration file for the next scanner is
opened and editable. If the file is missing, you are asked to create one. In the example above, the file
name for a second scanner is determined with ES first.ini.1, for the third scanner ES first.ini.2, and so
on. In the scanner software, the next scanner can be caled up with the menu <Scanner> <New
Scanner>.

3.2.1.6 User Group

Y ou may desire to restrict access to configuration files and various operating parameters. The software
allows users to restrict the permission granted to access configuration files and configuration
parameters of the scanner software. Additionally, some functions of the scanner software itself can be
changed using one of the following buttons:

Full Access: Defines the user as administrator with full permission to access files
Limited Access. Definesthe user as the operator with limited permission to access files.

If the user is set to “Limited Access’, the following functions are affected or restricted:

— The switching to other applications by means of the <Alt> <Tab> buttonsis not allowed.

— The software starts always with a maximized window.

— The opening of awindow is not allowed.

— Theclosing of the current scanner window is not possible.

— The<Terminal View> isnot accessible.

— The menu <Scanner Setup> is not accessible.

— The context menu <Auto-save Conditions> for Scroll View and Snapshot View are not
accessible.

— The changes of the display are not saved; the software will aways start up with the same
display. This allows the administrator to set up a display (including the auto-save conditions),
which will be saved in a file called display.0. The program takes this file for users and
administrator/operator, to build-up the display, but the operator cannot change it.

If the user is set to “Limited Access’, the exiting of the scanner software can be protected by a
definable password.
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3.2.1.7 Language

This box allows the language of the Configurator to be defined. The corresponding vocabulary isto be
found in an ASCII text file named <language>.txt, e.g. “English.txt”. The file is located in the
installation folder.

Entries in the language file are structured page by page. All pages are numbered. This number is only
used for software internal purposes. In the following example page 1 is the General page detectable by
means of the keyword “Title Page “=General. In the following the labels of all buttons, boxes, tool
tips, and messages are to be found. To make changes in the vocabulary, open the language file with
the standard Windows Editor.

The text in the brackets and to the left of the equal sign must not be changed! Only the
text to theright of the equal sign ischangeable.

[ Pagel]

Ti tl e_Page=Cener al

Label _Scanner=Scanner

But t on_Scanner _Conmands=Scanner conmands
Label Configurator_Settings=Configuration
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3.2.2 Temperature Page

General Temperature I Geometl_l,ll Data FiIeI Sectnll Inputa’DutputI

— Temperature range — Emizsivity

Top [250 C 0.35 ZI
Battam I 30T l

— Line Aweraging

Lnit & C OCCF pﬂ'lsﬂ

Figure 5: Temperature Page

3.2.2.1 Temperature Group

This group defines the minimum and the maximum temperature of the material to be scanned. The
temperature units, Celsius or Fahrenheit, are changeable. The selected unit is valid for al other
temperature parameters (e.g. background temperature, sector thresholds, etc.). The conversion from
one temperature unit to the other is performed automatically.

By clicking on the colored button, the dialog for changing the color palette appears. The user may
create his own individual color palette. Alternatively a predefined color palette is can be selected (iron
palette, rainbow palette, gray palette, gray palette inverse).
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RIGE (255, 255, 224)
RGE (255, 255, 0)
RGE [255, 128, 0)
RGB (255, 0. 0]
RGE [152, 0, 64)
RGE [128,0,128)
RGE (54, 32, 255)
RGE [0, 0, 128)

RGE (0.0, 0]

RGE [0, 255, 0)

m |m | |

Abbrechen |

Figure 6: Defining the Color Palette and the Sector Color

3.2.2.2 Emissivity

Defines the emissivity of the scanned material.

3.2.2.3LineAveraging

Sets the time in which all recorded lines are averaged into one line. In the given example, al lines are
buffered in the scanner within 0.1 seconds. After the given time, the average is calculated. As aresullt,

onelineistransferred to the PC.
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3.2.3 Geometry Page

Generall Temperature  Geometry |Dala FiIeI Sectnrl Inpuh’DulputI

—Alignment Scan angle

a5 & a0

Anagle B= | 70

¥ Line Linearization

 toleft ' center & o right ™ Lines reversed 180 deg

— Image Dimenzions

% Standard = ather

Lt cm *

.. Crogs-direction |3EIEI
/

Figure 7: Geometry Page

3.2.3.1 Alignment Group

If the scanner is not mounted perpendicularly to the material being scanned, the angle 3 defines the
angular deviation from the perpendicular position. The input field accepts angles up to 45° but an
angle greater than 25° causes high non linearities in the thermogram. In that case, a message box with
awarning appears.

It is possible to turn the scanner to the right or left (always as viewed from the top of the scanner). The
Alignment Group is available only if the box labeled “Line Linearization” is checked.

3.2.3.2 Scan Angle Group

Selects the scanner’s field-of-view to be 45° or 90°. A scan angle of 45° is not available at a scan
frequency of 48 Hz.

3.2.3.3LineLinearization

Most al applications require selection or activation of this feature. The scanner’s internal mirror
continuously sweeps across the field-of-view (45° or 90°). As the mirror rotates, 256 temperature
readings are recorded at fixed angular increments resulting in the display of a nonlinear temperature
distribution (i.e., non-linear with respect to the horizontal axis of the thermogram). This nonlinear
display results in the physical distance between two adjacent points at the edges or extremities of the
thermal image to be larger than that in the middle of the thermal image.

12
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To avoid this nonlinearity, click the check box for “Line Linearization”. This causes the system’s
software to properly correct for measurement geometry and display measured temperatures linearly.

3.2.34 Linesreversed 180°

This alows the display of temperature lines to be mirrored by 180° (i.e., left-right reversal). As a
result, the left-edge of the displayed screen is transformed to the right-edge, and vice versa. This
option is helpful if the left-edge of the material scanned and the left-edge of the displayed image
should be the same to the user even though the scanner is not mounted in the appropriate manner.

3.2.3.5Image Dimension’s Group

Defines the dimensions of the measured object and the units of length. Changing length units causes
al length-related parameters (e.g., size of sectors) to be converted automatically after user
confirmation. However, the software only processes whole (integer) numbers for dimensions.
Converting from a smaller length unit to alarger length unit may cause loss of dimensional data. (e.g.
850 cm > 9 m). In that case a message box appears.

By selecting the option “other” the axis are labeled in pixel and lines. In that mode, sectors are not
supported.

13
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3.2.4 Data File Page

Generall Temperaturel Geometry  Data File |Sectnr| [nput/Clutput

— Filename

IF'roduc:t_A

& Filename with date/time " Files in a ringbuffer

Product_a&_Day_Month_vear_Hour_Minute_Second

' Day " Second I_ -I

= Month  Minute

© Year . Haour Delete |

— Destination falder

* Standard " ather

IE:'\F‘IDgramme'\Ha_l,ltekkD ataTemp_ES10045tore

Figure 8: Data File Page

3.2.4.1 Filename Group

Defines the file format for labeling files with images automatically saved. First, a basic filename
without any extension isinput. Based on this basic filename, two different options are offered:

Filename with date/time: Enlarges the basic filename with a free, definable combination of a date or
time. In case of an alarm, the filename will be created as the basic filename plus the actua
date/time combination according to the setting of the PC. In the example given above, the
created filename could be: Product_ A_01_January 2001 12 00 00

Filesin aring buffer: A ring buffer provides a counter to name the files. When the last counter value
is reached, the ring buffer starts again from the beginning, overwriting previous files. A ring
buffer of 100 creates a ring buffer with running file names: Product_A_000, Product_A_001,
..., Product_A_099

The “save conditions” must be set in software by launching the context menu in the activated view.

3.2.4.2 Destination Folder Group

Defines the directory where the automatically saved files are stored. The standard folder is the
installation folder plus the subfolder <STORE>.
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3.2.5 Sector Page

Generall Temperaturel Genmetryl Data File  Sector | [nput/Output

Forwarding of Results
on page 23

Sector Button Jacatoni:
on page 15 — COM-Port  [COM2 I
/ armings |
Warnings Button = Baud rate |5?snu a
on page 19 4”3 sl
Mode I Sector result j
. Gerernic Sector |
Relations Button .
on page 20 Every I 1 . Line
Generic Sector Background
on page 22 o
¥ lagnore backaround temperature & E\T[ I ancC
* Dl
Background Group
on page 23

Figure 9: Sector Page

3.2.5.1 Sector Button

Defining sectors makes it possible to monitor specified areas within the continuous process. Sectors
are defined with their name, their position, and their sector “result” based on available math functions
(maximum, minimum, ... etc.). For the sector result, one can define a lower and an upper threshold.
An alarm is triggered when the threshold is exceeded or violated. Additionally, the sector result can be
output as a hardware signal from an optional Output Module.

. X
Mumber 2
Mame | Left | Fiight | hdin | [GE | Mode | Output | Address | Channel |
Sector_d  100cm  200ecm  30°C  250°C  Mawimum Mo Module
Sector B 200cm  300em  30°C  250°C  Masimum  Digital 1 0
Add | Change I Copy Paste Delete * Report " List
QK I Cancel

Figure 10: Sector Table
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The table above indicates sectors defined for a particular configuration. For actual production
operations, a meaningful sector name should be selected for each desired sector. It is possible to add
additional sectors and change or edit existing sectors. Alternatively, the <Change> button allows one
to “double click” on the requested sector name for changing it. For copying and deleting sectors, one
can select multiple sectors. Names of sectors “pasted” into the sector table are incremented
numerically with arunning number.

The following shows the dialog for changing sector parameters.

Sector: Change

300 cm

M ame: |Sector1

Left o cm

Hightl 100 cm

— Result

Mode | b auirmum

j Piry IT T bl Iﬁ T

[ Modlam [ Modlam
— Dutput [DDE Connection
Digital j Mame of Service IEHCB|
Mame of Topic ISheet'I
Address I 1 Charinel I i}

Marne of [tem |FHC1

:I 2/2 il ’TI Cancel

Figure 11: Setting of Sectors

Name: Input desired sector name without any spaces.

L eft, Right: These are coordinates that define position of each sector relative to object dimensions
defined in section 3.2.3.5 Image Dimension’s Group above.

When defining multiple sectors, it may be helpful to first draw a sketch of the desired location
of each sector on graph paper. It is aso possible to define over-laying sectors or sectors at the
same position but with different sector results.

Result: calculation modes for the sector result, the following modes are available;

M aximum: sector result is the pixel with the highest temperature.

Average: sector result is the temperature average of al pixels.

Minimum: sector result isthe pixel with the lowest temperature.

Maximum-Average: sector result is the difference between sector maximum and temperature
average.

Average-Minimum:  sector result is the difference between temperature average and sector
minimum.

16



System Configuration

Max-Avg-Min:

Standard Deviation:

Covered Area:

Gradient:
Rising Gradient:

Faling Gradient:

Max of Area:

In this mode the ,,Average-Minimum* and the ,Maximum-Average" is
calculated. The sector result is the greater value of both.

The sector result is the standard deviation over all pixelsin a sector.

The sector result is a percentage of all pixels which are warmer than the
background temperature. The background temperature can be defined
on the Configurator's page “Sector”. By means of that function the
capacity of heating ovens can be monitored.

Sector result is the maximum gradient (rising or falling).
Sector result is the maximum rising gradient (rising: in direction from
left to right).

Sector result is the maximum falling gradient (falling: in direction from
left to right).

Sector result is the temperature of the pixel with the highest
temperature. Two thresholds are given to check this result:

- an upper temperature threshold

- an count of adjacent pixels (in the line and the previous lines!) which
must have a temperature greater than the upper temperature
threshold.

An aarm is generated if more than the given count of pixels has a
temperature greater than the upper temperature threshold, see the
following example:

Temperature threshold: 80°C, Pixel count = 3

Line 0

Line 1

Sector

Figure 12: Alarm generated by the “ Max of Area” - function

Min, Max: definesthe thresholds for the sector result.

No Alarm: sector and sector result are displayed on the screen, but the alarm generating for that

sector is switched off.

Output: defines a hardware output for the sector result. Analog Output Modules output the sector
result as a current or a voltage in a certain range. Digital Output Modules set an output in case
of a sector alarm caused of a threshold violation. The connection of a sector to a module is
given by setting of the modul€’' s address and channel, see also section 3.2.6 Input/Output Page

on page 24.

DDE Connection: The DDE connection provides a continuous transfer of sector results to another
target application. In the target application, further analyses can be realized.

17
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Attention:

Service:

Topic:

Item:
Hint:

For establishing a DDE connection, the target application must be started
before the scanner softwar el

Name of the target application, which is able to communicate via a DDE
connection. Normally, Service is the name of an executable application file
(without the extension .EXE) based on Microsoft Windows.

Specific parameter according to the target application.
Specific parameter according to the target application.

The actual use of the parameters Service, Topic, and Item is described in the
documentation material of the target application. Some examples are to be found in
the appendix:

8.1.1 DDE with Microsoft Excel, p. 50
8.1.2 DDE with LabVIEW, p. 51
8.1.3 DDE with DASYLab, p. 52
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3.2.5.2 Warnings Button

Based on sectors aready defined, it is possible to create warning thresholds for the result of a
particular sector (in addition to the alarm thresholds of the sector). A warning causes a warning
message on the screen before a the actual sector alarm is triggered. Warnings are defined with their
name, a lower warning, and an upper warning. It is not possible to output a warning as a hardware

signal.
MHumber 1
W arnings for | Lower Warning | U pper " arning |
Sectar_g, 40°C 240°C
Add I:hangel Eopy Paste Delete ¢ Fepart € List
ak. Cahicel

Figure 13: Warning Table

The following shows the dialog for changing parameters for warnings. The warnings must be within
the range of the alarm thresholds.

Mode for sector Warnings for [ Sector_a El
result of Sector_A \
Maode R
Alarm thresholds
for %CtOI’_A T LowerAlam 30°C Upper Alam 280°C

War nings for Lower Warming |4D T | pper Warning 240 °C

Sector_A

Cancel |

Figure 14: Configuring a Warning

19



System Configuration

3.2.5.3 Relations Button

Based on sectors already defined, it is possible to create “relations’ between them. The “result” of the
first sector can be compared with the “result” of the second sector, whereby a “relation” is the
difference between these two sector results. Every “relation” is managed like a common sector:

it has aname,

it contains the names of the two sectors to be compared,
it can be observed with alarm thresholds,

it will be displayed on the screen like a sector result,

it can drive a channel of an Output Module.

Relations X |

Murnber 1

Hame | Sector 1 | Sector 2 | Lower Alarm | Upper Alarm | tode | todule | Addiesz
Relation_1  Sector_d  Sector B 5°C 10°C Difference  Digital 1

A | i

Add Change | [Eoapy Paste Dielete * Fepart € List

ak | Cancel

Figure 15: Relations Table

The following shows the dialog for changing parameters for relations. In the given example, the name
of therelation is “Relation_1". The result of that relation is the difference between the sector result of
“Sector_ A" (Maximum) and the sector result of “Sector B” (Maximum). An alarm is generated if the
difference is less than 5 °C (Lower Alarm) or greater than 10 °C (Upper Alarm). If you want to
suppress an alarm, the check box “No Alarm” can be enabled. In that case, the relation is only
displayed on the screen. In the given example, the result of the relation is output as hardware signal at
channel 0 of the Digital Output Module addressed with address 1.
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Figure 16: Specifying Relations
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3.2.5.4 Generic Sector

The need for a “generic sector” arises from “stripe” coating applications that have a temperature
profile with at least one plateau (i.e., stripe) characterized by comparatively sharp edges. Stripe
coating is generally defined as alternating adhesive-coated stripes with non-adhesive stripes (coated in
the web’s machine-direction). Strip coating also includes stripe coating of silicone, emulsions and
primers in addition to adhesives. The temperature information within the plateau (i.e., stripe) or
plateaus (if there is more than one) is of interest and can be evaluated with the math functions of the
standard common sector.

To meet this requirement, the generic sector extends the standard sector:
- itsposition can flow or extend within the edges of the plateau

- the count of sectors equals the count of plateaus and is allowed to vary at runtime.

Genernic Sector

¥ Genenc sectar generating with eveny line

MHame IGeneric_Sector

IF— Ty
Slope |2 pixel ] 1'

' \

H

— -

tode IMaHimum j
Alarm fdin I 30 °C G I 280 °C

ok I Cancel |

Figure 17: Setting of the Generic Sector

With the Configurator, the generic sector is defined as a rule to create sectors. Using the dialog box
above, the following characteristics have to be defined:

Name: defines the basic name for all sectors. According to the number of generated sectors, the basic
name will be extended by a running number during run time.

Slope: the width of the edges of a plateau to search the sector position

Mode: the math function for the pixels of the sector. All functions of a standard sector are available,
see section 3.2.5.1 Sector Button on page 15.
One extra function was added: as the width of the sector is not fixed it can be calculated and
used as araw measurement of the width. Width increases the set of operations and determines
the width of a sector relative to the dimension given in on the Configurator’ s Geometry Page,
See page 12.

Alar m: the minimum and the maximum threshold set to generate an alarm if the calculated value is out
of limits.
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3.2.5.5 Forwarding of Results

It is possible to send the information from the sector calculation via a serial port to another device.
This makes it easy to get the temperature information to a PLC for controlling heaters or any other
system to post-process the data.
The protocol sends only ASCII text characters in the following form:

STX

Scanner tab <Numrer> \n

<nane of first sector> tab <result of first sector> \n

<nane of |ast sector> tab <result of last sector> \n
checksum tab <val ue of checksum (hexadecimal)> \n
ETX

In multi scanner systems the results can be forwarded to a separate CoM-port or a common used COM-
port. Every sector list is marked with preceding specific scanner number. The <name of sector> isthe
name given by the user. If it islonger than 8 charactersit will be truncated to 8 characters. The
checksum isthe sum of all characters but the ETX.

The output rate is decreased by limiting the forwarding of the results to every e.g. second line.

3.2.5.6 Background Group

Ignore Background Temperature: Checking this box allows the measured object’ s temperature to be
distinguished from that of the “background”. The user can determine a temperature threshold.
A value outside of this temperature threshold (above or below) is considered “background”.
Warm or cold backgrounds are definable.

If a sector contains temperature values of the background, these values are ignored for the
calculation of the sector result. If al temperature values of a sector are pixels of the
background, then the sector is marked on the screen with the character , X".
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3.2.6 Input/Output Page

Generall Temperaturel Geometl_l,ll Data File | Sector  Input/Output |

—Analog/Digital bodule

I_ R5232/485 Converter IEDM3 'I
2=

Alarmn hold tirme:

r Internal temperature alarm to the Analog/Digital Module |
scanher's alarm output

r Stop measurement with zignal at external
alarm/trigger box

¥ http-Server Socket I a0
http://'STEFAMNS/

Figure 18: Input/Output Page

Alarm hold time: Determines the hold time of the dlarm signal of the Alarm/Trigger Box.

Internal temperature alarm to the scanner’s alarm output: The software monitors the internal
temperature of the scanner. In case of violation a certain temperature range, the software
generates an alarm message on the screen. By activating the check box it is possible, to output
an aarm signa to the alarm/trigger connector at the scanner’s housing (closing contact
between pin 1 and 2 in case of alarm). To avoid a condensation in the inner of the scanner the
lower temperature threshold is actual set to 10°C (50°F), to avoid an overheating of the
scanner the upper temperature threshold is actual set to 55°C (131°F).

Stop measurement with signal at external alarm/trigger box: Determines the external trigger of the
Alarm/Trigger Box as a measurement gate. If the input is connected to ground, data
acquisition proceeds (closed contact between pin 6 and 7 of the terminal block of the
Alarm/Trigger Box, see section 6.3 Alarm/Trigger Box on page 47). If not, data acquisition
stops. This is helpful for machine down-time/maintenance to prevent alarms or to shut down
the program.

The external trigger of the Alarm/Trigger Box (gating the whole measurement) is

not identically to the external trigger of the scanner (starting/stopping a single
snapshaot).

http-Server: By activating the check box, the scanner software runs as a server for one or more
remote computers based on a http-protocol within an Intranet. The intranet address built from
the server's computer name and the socket number is to use as address information for the
client’s explorer.
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Netscape-Navigator (version 4.5 or higher) or Windows Internet Explorer (version 5.0 or
higher) has to be instaled on the remote computer. Additionaly the Java-Runtime-
Environment (version 1.3 or higher) must be available on the remote computer (a suited Java-
Runtime-Environment installation is to be found on the installation CD). In case of running
more than one server on the computer, the standard socket number of 80 must be changed.

The client's explorer shows only temperature data. Zone and alarm information are not
displayed. A remote configuration of the system from the client’s computer is not possible.

In case of connection problems, see section 7.2 Connection problems with the http-protocol on
page 49 for more details.

3.2.6.1 Analog/Digital Module Group

RS232/485 Converter: Determines the seria port for the RS232/485 converter of the Analog/Digital
Output Modules. Clicking the <Analog/Digital Module> button the following dialog appears.

Analog/Digital Module x|
MHumber 2
Address | COutput range | Safe value |
1 Omd - 20ma  Smb
2 Digital 55535
Add | I:hangel Eopy Paste Delete ¢ Fepart € List

Cahicel

Figure 19: Analog/Digital Modules Table

Clicking the <Add> button the following dialog for setting the modules appears:
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Analog/Digital Module: Add

Address

.
Safe value I 0

ak. I Cancel |

Figure 20: Setting of Analog/Digital Modules

Address: Defines the address of the Analog or Digital Output Module. The address is programmed in
the module. See section 8.3.6 Address Configuration on page 60 for physical address
programming.

Output range: Defines the output range for an Analog Module. Current and voltage ranges are
available also with negative values. The following digital modules are available;

7043: Digital Module with 16 non isolated outputs
7042: Digital Module with 13 isolated outputs
7067: Digital Module with 7 relay outputs

Safe value: To increase the system reliability, the analog and Digital Output Modules monitor the
status of the host computer: if the host is down or the network is open, all Output Modules will
default to their predefined safe value. This function is realized by a watchdog timer, which is
built in to every Output Module. These watchdogs are initialised by launching the program
and must be updated (by the program) at least every 25 seconds. After 25 seconds without
update, they will go to their safe state. The safe value can be evaluated by the following
network to send an error message to a central processing unit.
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4 System Operation

4.1 Software Start

The scanner software is started by means of the Start Menu or by double-clicking on the desktop
symbol icon L1,

In the case that no scanner was connected, the dialog box <Port Parameter> appears after the program
start. The option <No Scanner> can be chosen. The scanner software runsin the offline mode. In the
offline mode, only viewing of saved thermogramsis allowed. This mode may be useful for
demonstrating some features of the software.

4.2 Softwar e Functionality

For monitoring of continuous processes the scanner has to record temperature lines permanently. The
recording is performed according to the scanner’s scan frequency. All recorded temperature lines are
transferred to the PC immediately via the serial interface. These lines can be viewed assembled to a
scrolling temperature image or as profile line by line.

Sectors can be used to split the continuous process in several areas. All pixels within a sector
contribute to a single calculated value (the sector “result”), which can be output to a channel of an
(optional) Output Module.

Different "Views" are implemented to extract and display the temperature lines of interest:
— Display as acolored thermographic image (temperature variation over al lines)
— Display asahorizontal diagram (temperature variation over oneline)

These views are described in the following sections.

4.2.1 Main Screen

After the successful starting the program, the main screen appears, see Figure 21. The contents of the
main screen depend on the number and the position of opened windows during the last program exit.

In the top bar of the main screen, the menu items for the main menus appear. The items <Scanner>
<Option> <Window> <?> are available.

The number of the visible windows can be matched to individua preferences. The desired size of the
windows are adjustable from minimum to maximum. The arrangement of the opened windows is
adjustable by means of the item <Window> and the options <Overlap>, <Tile Horizontal> or <Tile
Vertical>.

In the bottom bar of the main screen the status line is arranged. This line contains information about
the program status and the scanner’ sinternal temperature.
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Figure 21: Main screen after program start

4.2.2 Menu Overview

Temperature
at cursor
position

Scanner
internal
temperature

The table shows an overview of al available menus. All menus are described later in this manual.

Option Window

New Scanner
v/ Start/Stop
Scanner Setup

v/ Status Bar

Save as ... F2

Change Configuration Ctrl O
Close

Exit

Terminal
Scroll View

Horizontal Profile

Snapshot History
Reference

Zone History
Zones in a Table

F3
F5

Overlap
Tile Horizontal
Tile Vertical

v'1 Scroll View:Scannerl
2 Horizontal Profile:Scannerl

Info

Figure 22: Menu overview
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4.2.3 Scanner Menu

Menu <Scanner> <New Scanner>

It is possible to run two or more scanners simultaneously. To choose an additional scanner, the menu
<Scanner> <New Scanner> must be selected. For each additional scanner, a separate initialization file
is necessary. This additional initialization file must be created in the Configurator before the scanner
software starts. An attempt to activate another scanner without a corresponding initialization file
creates an error message. The menu <Scanner> <New Scanner> can also be used to open an
initialization file of a closed scanner without exiting the program.

Menu <Scanner> <Start/Stop>

By means of this menu, the scanner’s data transmission can be started or stopped. An existing
communication between scanner and program is marked through the v* symbol in the menu line. It is
necessary to stop the scanner when using the terminal.

Menu <Scanner> <Scanner Setup>

This menu activates a dialog box to specify the requested temperature range and the emissivity. The
bottom (minimum) and the top (maximum) temperature are defined to the temperature range of the
plugged scanner. The field for editing the line count is always disabled.

Bottorn Temperature |2ED T
Top Temperature 360 T
Emissivity ||:|_95

Lifie eart |1

Figure 23: Dialog for setting of scanner parameters

Menu <Scanner> <Saveas ... >
This menu opens the <Save as> dialog for saving the current 500 temperature lines.

Menu <Scanner> <Change Configuration>
This menu opens the <File open> dialog for selecting another configuration file.

Menu <Scanner> <Close>
This menu closes the active scanner with all corresponding windows.

Menu <Scanner> <Exit>

This menu allows the program to be ended. Prior to this, the size and the position of all opened
windows are saved and subsequently recalled during the next program start.
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4.2.4Window Menu

4241 Terminal

Menu <Window> <Terminal>

The termina gives direct access to the scanner via its command interface. The terminal function is
only activated if the data transmission between scanner and program is stopped. The scanner software
does not monitor commands sent with the terminal - thus settings effected in this way may conflict
with set-up settings of the scanner software. Access to the scanner via the terminal window is only
possible with specific commands. These commands are described in detail in the Protocol Manual,
which isincluded with system shipment.

4242 Scroll View

Menu <Window> <Scroll View>

The Scroll View shows all recorded temperature lines continuously. The thermogram is built up line
by line. If the last line of the window is reached, the whole content of the window is scrolled one line
at atime.

E Scroll ¥iew:Scannerl =] EH
T °C]
Scrolling Lines 350
Actual line —— 337
325
312
300
Context menu Save last 500 lines [ 13s] Az

Auto-zave Conditions 287

Add a Mote
Change the Calour Map 275
262
Firstline — . =

Figure 24: Example for a Scroll View

In the menu <Scroll View> a context menu is available. It is activated by clicking the right mouse
button or by pushing the buttons <Shift> and <F10>:

<Save last 500 lines As> Saves the last 500 temperature lines as binary file or as ASCII file. The
duration in time of 500 lines is determined by the scan speed and the averaging time of the
scanner. Both are set with the Configurator. The resulting time is shown in the menu entry in
brackets (e.g. 2> 13s).

<Auto-Save-Conditions> If the monitoring of a sector triggers an alarm, then the 500 temperature
lines are automatically saved in case of setting <Save on adarm> to “ON”. With
<PostAlarmLines>, the number of lines which are saved after an alarm, is adjustable. The
total number of lines before and after the alarm is limited to 500 lines.
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With the <Time> function it is possible to save 500 temperature lines periodically without
any alarm. The timer can be set in arange of seconds to days.

How to save a snapshot of 500 linez [--> 13s]

Save on alam: [, - File Type: IBinary -I
Pzt Alarmn Lines: IZDD

Time: ID Isecond j

Figure 25:; Setting of Auto-Save-Conditions
The following saving formats are available:

Binary Format

The binary format may be selected to save the alarm image for later analysis. The binary
format is connected to the program specific to the software. The benefit of the binary format
is the small storage requirement. A disadvantage is the difficulty to interface to other
programs.

Only snapshots stored in a binary format can be recalled by means of the menu
<Snapshot History>!

ASCI | -Text format

The ASCII-Text format is used to interface to other programs (for example Excel or
MathCad). This advantage offsets the possible disadvantage that files saved in ASCII-Text
format require more storage space than files saved in binary format.

The ASCII-Text format is composed of a header containing information (the used program
version, a note, the number of lines and pixels, the scanner’s internal temperature and the
temperature unit) and a body containing the lines of temperature points.

To get the first line of the temperature matrix, check St ar t Of Dat aAt Li ne. This alows
one to add further information to the header without reprogramming.

Temperature values are given in tenths of degrees to avoid any trouble resulting from
different decimal formats using commas or dot in different countries.

Example:

Start O Dat aAtLine 9

Version 1.00

Not e:

Nunber O Li nes 100

Nunmber O Pi xel s 256

I nt er nal Tenperature 40

Tenmperature in nC (°C * 10)

Oientation: row --> line

260 260 260 253 253 250 ... 247 250 250 250 250 250
260 260 260 260 260 253 ... 250 250 250 250 253 253

31



System Operation

<Add a Note> This menu opens a dialog box to enter a note. The note length of the noteislimited to a
maximum of 500 characters. In contrary to a static note it is also possible to add a note
dynamically during the program’s runtime. A text file can be used to add to every saved 500
temperature lines some information from an external system automatically (for example a
product number). If afile with the name not e. O will be found in the programme path this
filewill be considered as a ASCI| text file and read in as note to the 500 temperature lines.

<Change Color Map> Opens a dialog box for setting the displayed colors:

ColourMap x|
Changing of the Bottom Temperature  [200 | °C Converts black color
displayed color range < corresponding to minimum
o El L~ temperature to white

Cowk of Colows o5 (useable in case of printing)

-

Changing of the

displayed color count Eetnilenesax il -
ite

Figure 26: Changing colors

4.2.4.3 Horizontal Profile

Menu <Window> <Horizontal Profile>

The menu <Horizontal Profile> allows the temperature variation across one line to be displayed. The
displayed line is always the actual line.

] R
' ) Context menu
a1 e = ZoomtheNextLines
== RSOt D S i : Zoom Reset

Frint....

Temperature
variation
acrossthe
actual line

Figure 27: Horizontal Profile

In the <Horizontal Profile> menu, a context menu is available. It is activated by clicking the right
mouse button or by pushing the keyboard buttons <Shift> and <F10>:
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<Zoom the Next Lines>  Select the requested part of a temperature line by setting the left and the
right zoom edge. The new edge position is fixed by a double click of the
left mouse button. The zoom will affect every view. Each renewed zoom
is based on the origina line. The zoom function is helpful to match the
displayed screen to the width of the measured object. However, the
resolution of the system is not increased by zooming. That is why the x-
axis (position) remains unchanged.

<Zoom Reset> Displays original (un-zoomed) line.
<Print ...> Opens adiaog for printing the actual view.

4.2.4.4 Snapshot History

Menu <Window> <Snapshot History>

The menu allows the running through the history of thermograms previously saved in binary format.
This option is ideal when following process changes over a long time and having hundreds or
thousands of thermograms. A specific thermogram can be displayed by selecting the corresponding
saving date. Additionally it is possible to run through the history step by step or continuously like the
running of avideo.

Context menu 300 Lines

Save Az ..
Add a Mote
|Jze az Reference image

Change the Colour Map

F'rint... \ 4
- Alarm

Show Coordinates

200 Lines

et B e A = | e N E|
Figure 28: Recall of a thermogram by means of the menu <Shapshot History>

In dependency of the number of stored thermograms and the power of the used
computer system, theloading of the history can take several minutes!
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Pause the running movie Saving date Saving time Description

|<}:|| e | m ] | |:{>| |:{){>| |:{>|| |2D_I:|4_1999j |1|:|:33:|:|8 j Il:ar glagz with bywo colour stipes., ﬂ

First thermogram
Forwarding like a movie

Next thermogram

Previous thermogram

Backwarding like a movie

Last thermogram
Figure 29: Task bar of the Shapshot History

In the <Snapshot History> a context menu is available. It is activated by clicking the right mouse
button or by pushing the buttons <Shift> and <F10>:

<Save As> Saves a snapshot into another file format or under ancther file name.
<Add a Note> Adding or changing of the note of a snapshot.

<Use as Refer ence image> Sets the current snapshot (or aternative the hot key F6) to the
reference snapshot. The reference snapshot is stored under the file
name ,reference.bin“ in the subfolder STORE. Only one snapshot
can be set as a reference. The reference snapshot provides
comparative analyses with current snapshots of the running
measurement. The reference snapshot can be displayed or hidden by
means of the menu <Window> <Reference> or the hot key F5.

<Change the Color Map> Opens adialog box for setting the displayed colors.

<Print ...> Opens adialog for printing the actual view.
<Show Coor dinates> Activating or deactivating the coordinates.
4.2.4.5 Reference

Menu <Window> <Reference>

By means of this menu (or alternative the hot key F5) the reference snapshot can be displayed or
hidden.

4.2.4.6 Zone History

Menu <Window> <Zone-History>

The window <Zone History> provides a graphical view of sectors results over a certain time. The
displayed time interval is adjustable by using the diders.
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ﬁ Zonen-Hiztone:Scannerl !Iil E
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Figure 30: Displaying of sector results in the <Zone History>

In the <Zone History> a context menu is available. It is activated by clicking the right mouse button or
by pushing the buttons <Shift> and <F10>:

<Show another Zone> Selects a sector for graphical displaying.

<Print ..> Opens the <Print> dialog for printing the current window.

Sector History as ASCII Text File

The history is also available by accessing an ASCI| file stored in the subfolder <Store> to be found in
the installation directory. For every sector one file for the history is being used. The filename is
created by using the sector name plus the extension “.zon".

<Nunber if seconds since 1.1.1970> <sector result> <date and tine>

example for “ Sectorl.zon”:
1045560325 28 Tue Feb 18 10: 25: 25 2003

4247 Zonesin aTable

Menu <Window> <Zonesin a Table>

The window <Zones in a Table> provides the display of sector results in a table. With every new
temperature line, all sector results in the table are actualized automatically. A little red bell indicates
the violation of the upper alarm threshold, a little blue bell indicates the violation of the lower alarm
threshold.
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E Zonen in Tabellenform:5cannerl =l
Mamimum | Mittelwert | Unterer Alarm | Oberer Alarm
b Sektorl | 36°C - 30°C w/C
Sektor?| - 25 25T

Figure 31: Displaying of sector resultsin a table
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4.25 Alarms

Alarms are triggered by monitoring sector results. In case of violation, of the predefined sector
thresholds the software responds with the following actions:

— Output of an alarm message on the screen
—  Entry of the alarm time in the alarm file (logbook)

— Saving of an alarm image (auto-save-condition in the Scrolling View’s context menu must be
true)

To avoid a permanent alarm, a new alarm is only triggered if the recorded temperature data are within
the given thresholds within a short period of time. A new alarm is also triggered if the previous alarm
message on the screen is not acknowledged.

The software monitors aso the internal temperature of the scanner. The threshold for triggering an
adarm is at 55°C (131°F). In case of a more critical temperature the operator is informed by a screen
message. To avoid a destroying of the scanner, the operator has to take appropriate corrective action.

4.2.5.1 Alarm File (L ogbook)

The software contains a function to log program information automatically. For that the alarm file
DTDP.0.log is made, it is found in the work directory. The number is used for the work with multiple
scanners. Every line of this file contains a message with date and time of the entry. The following
information is stored:

— beginning, end, and acknowledgement of alarms,
— beginning and end of the program.

Example:

Start: Wed Apr 14 12:12:31 2001

Al arm Begi n: Wed Apr 14 12:12:49 2001
Alarm End: Wed Apr 14 12:13: 00 2001

Al arm Acknowl edge: Wed Apr 14 12:13:03 2001
End: Wed Apr 14 12:13:05 2001

4.2.6 Demo Mode

In case no scanner is connected to the communication port, it is possible to run the software in a
“demo” mode. To avoid searching for a scanner, in the Configurator's General Page the
communication port should be set to “No scanner”. In demo mode previous stored snapshots may be
recalled. Analysis of the snapshot is supported by moving the mouse over the snapshot, whereby the
actual position and the corresponding temperature value is to be seen in status line. Additionally, the
horizontal profile view is available to display the temperature variation of the actual line.
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5 EC100 System

Consistent product temperature profiles are critical in continuous web applications such as plastic film
extrusion, lamination, or extrusion coating. Typically, process temperatures are adjusted in open-loop
fashion without real-time product temperature feedback. But, infrared linescanners can provide edge-
to-edge temperature measurement feedback on extrusion processes.

The EC100 System is an automated system that detects and measures thermal defects on products
manufactured in extrusion processes. With continuous process control, the early detection of extrusion
defects (e.g., waving or running edges, temperature gaps) alows users to improve their extrusion
processes and minimize scrap to approach a zero defect standard of quality.

To monitor the temperature of the plastic-coated product and ensure precise temperature control, the
MP50 Process Imager linescanner is positioned immediately after the extruder, but before the chill
rolls. Proper web temperature at this location is critical for strong plastic-to-paper-substrate adhesion.
Cross-web temperature variation, a key determinant of coating thickness uniformity, can also be
controlled by information from by the MP50 at the extruder's die zone heaters. Maintaining a
consistent temperature profile improves the product’s finished appearance, dimensional stability, and
folding endurance. DataTemp EC100 software generates rea-time process images for enhanced
monitoring and control during start-up and operation. In case of extrusion defects, an darm is
triggered. Alarm time and alarm position are automatically saved in a log file. For later analysis
temperature datais recorded in a separate file.

Figure 32: Monitoring of Extrusion Processes

(Photo: Courtesy of G Combibloc GmbH, Wittenberg, Germany)
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5.1 EC100 Structure
PC
Alarm/Trigger Box Converter Scanner
RS485
Cowm-
Port | Rs232 RS232 RS485
RS232
4 v
Trigger Alarm
Control room Process Area

Figure 33: Configuration of an EC100 System

The communication between scanner and PC is based on a serial data transmission. The interface type
of the scanner is RS485 communication. With this communication error-free data transmission can be
effected over long distances. The converter changes the RS485-interface to a common RS232-
interface.

The EC100 System is completed by an Alarm/Trigger Box. That box allows the input of an external
trigger (e.g. for machine down-time/maintenance to prevent alarms) and the output of a digital alarm
signa (to interface to other control systems). Further information about the wiring of the
Alarm/Trigger Box isgiven in appendix 6.3 Alarm/Trigger Box on page 47.

5.1.1 Automatic Sector

The “automatic sector” feature is very useful for monitoring the melt curtain coming from the
extruder's die. Temperature gaps or unacceptable “waving” or “edge running” is detected
automatically. Within the “automatic sector”, temperature deviations are calculated. Unacceptable
“edge waving” or “edge running” from one scanned temperature line to the next line can be detected.
An alarm is triggered if a fault occurs. Alarm time and alarm position are automatically saved in an
aarm file. For subsequent analysis, 500 temperature lines are stored in a separate file. Hardware alarm
outputs are available using the Digital Output Modules discussed below. Hardware alarm outputs
enable marking the machine-direction locations of the web corresponding to alarm occurrences. This
feature is particularly useful in preventing use of off-spec packaging materials in food and beverage
applications.
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Figure 34: Setting the Automatic Sector

5.1.1.1 Automatic Sector Generating

A “sector” is defined as a specified portion of a temperature line. The sector’s starting-point and the
end-point are calculated dynamically based on the actual measured temperature line. The criteria for
setting these two points are the rising temperature edge (left edge of the sector) and the falling
temperature edge (right edge of the sector). The edges of the sector are calculated concurrently with
every new-recorded temperature line.

For setting specific parameters of the Automatic Sector, please refer to Figure 34.

Rise

For evaluation of sector edges, the entire temperature line is analyzed point-by-point. To set a
valid sector edge, the rising or falling edge needs some minimum increase or change. The
parameter is specified in “pixels’. To understand the approximate physical length
corresponding to 1 pixel, if the scanner’s entire field-of-view views the entire web width, there
are 256 pixels spanning the width of the web. For example, a web of width 60 inches
corresponds roughly to about 4 pixels per inch. To detect a very sharp edge, the parameter
should have asmall value (e.g., 2 pixels).

5.1.1.2 Edge Monitoring
Velocity: With edge monitoring, it is possible to detect whether the “running” or variation of the

Filter:

temperature edges from one scanned line to the next occurs too rapidly. For that, the edge
position of the actua line is compared with the edge position of the previous line. The user
determines the acceptable “velocity” of edge variation.

The smallest selectable “velocity” is 1 pixel/line. This value is not adequate for monitoring
edge velocities smaller than 1 pixel/line. That is why the comparison of one line to the next
can be enlarged to a number of lines called “filter”. The following table demonstrates the
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function of the “filter”. In the example, the acceptable velocity of the edge positions is set

to 1 pixel/line.
Filter=1 Filter =3
Edge positions of the lines Lines 12
Line,: 11
Lineq: 10 Lineq: 10
Averaged edge positions 10 11
Edge positions of the actual line 9,5 9,5
Result NOALARM ALARM

5.1.1.3 Temperature Monitoring

The Automatic Sector’s temperature monitoring function provides a capability for checking the
violation of definable temperature thresholds. All temperature values outside of the Automatic Sector
are automatically ignored.

Thresholds: Alarm levels are based on the upper and the lower temperature threshold. Temperature
thresholds are calculated from the temperature average—increased or decreased by an
absolute or relative (referring to the average) temperature value. An alarm is always
triggered with every violation of the top or bottom temperature threshold.

eft ed [ Morizomtal Prodile; Scaneerl
L ge .
i SO0, Max 018 Right edge
of sector ——— M 2500°C. max 301 8°C - of%ec’[org
: Upper
ot temperature
T threshold
Average I
temperature — |5z et
value i
| ; Lower
T 11— temperature
[ threshold
-‘!-'nl'l I;-'u "'I .r-:'u‘ ?i’: 9:5 11:-'. I':I'I Iriu."' I'.FI I"-:|I'| ?E? :".;'ﬁ }‘-‘1.?'
Fosilion (Width)jom]

Figure 35: Horizontal Profile with Temperature Monitoring within the Automatic Sector
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5.1.1.4 Forwarding of Results

The scanner program can forward the information of the Automatic Sector with every line to a seria
COM-Port for processing the information in PLC’s or other systems. The option must be activated on
the Sector Page of the Configurator.
The following ASCII format is used:

STX<scanner no><space><left edge><space><right edge><space><alarm><space><checksum>\r

o the ASCII character STX (ASCII code 2) indicates the begin of aframe

e <scanner no>: In multi scanner systems the results can be forwarded to a separate COM-port
or acommon COM-port — every result line gives the scanner number (in two digits beginning
with 1).

o <left edge> 4 digits are giving the position of the left edge in relation to the defined (in the
Configurator) width

e <right edge> 4 digits are giving the position of the right edge in relation to the defined (in the
Configurator) width

o <alarm>[0[1] indicatesif the Automatic Sector has detected an alarm

e <checksum> is the sum of the characters of <scanner no>, <left edge>, <right edge> and
<alarm> without the spaces. It is given in two hexadecimal digits.

e the\r indicates the end of aframe

Example:
01 0100 0200 1 27

The actual position of the Automatic Sector of scanner 1 is 100 for the left edge and 200 for
the right edge. The Automatic Sector has generated an alarm.

To localize the error, the following table should be used.

‘ Position of left edge | Position of right edge Description
Previous line 100 200 0 Error detection on the
Actual line 105 200 1 left edge
Previous line 100 200 0 Error detection on the
Actual line 100 205 1 right edge
Previous line 100 200 0 Error detection in the
Actual line 100 200 1 middle of the film

Figure 36: Localization of an Error with the Automatic Sector
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5.1.2 Automatic Sector with Subsectors

The Automatic Sector is only able to detect an error on the , Left edge”, on the ,Right edge’ and an
error ,,In the middle” of the film, see Figure 36 on page 42. For the last error, the Automatic Sector
generates an alarm, but the position of the detected error is not output. The subdivision of the
Automatic Sector by subsectors allows the exact localization of a possible error.

The number of subsectors is freely definable. In the case of a change in the width of the Automatic
Sector, all subsectors will change their width accordingly. The subsectors come with the same
functionalities as the standard sectors (calculation of a sector result and the output on output modules,
DDE, ...)

For subdividing the Automatic Sector, the option <with subsectors> must be activated, see Figure 34
on page 40. The configuration of subsectors is the same as the configuring of the standard sectors, see
section 3.2.5.1 Sector Button on page 15.
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Figure 37: Automatic Sector with 3 Subsectors
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5.2 Mounting Plate
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Figure 38: Mounting plate for tripod (1/4” thread) (XXXTMP50ACMP)

5.3 Adjustable Mounting Base
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Figure 39: Adjustable mounting base (XXXTMP50ACMB) fits with XXXTMP50ACMP only
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6 Accessories

6.1 Part Numbers

The following accessories are available for the system:

DESCRIPTION
Line laser sighting for use in dark environments, max. 50°C (122°F)

ISO Calibration Certificate based on NIST/DKD certified probes

Output Module 7043 with 16 digital outputs

Output Module 7067 with 7 digital relay outputs

Output Module 7024 with 4 anal og outputs

RS232/RS485 Converter for output modules

Wall Mount Power Supply 24V/0.6A with US/EU plug adapter

Alarm/Trigger Box

PART NO.
XXXTMP50LS

XXXTMPS0CERT

XXXSY S16DA
XXXSYS7RA
XXXSYSHAAA
XXXSY SA85CV
XXXSYSPSWM

XXXTMPS0DPB
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6.2 Output Modules

Common Features:

Analog M odule 7024:

Digital Module 7042:

Digital Module 7043:

Digital Module 7067:

RS232/485 converter

Power supply*:

dual watchdog:

operating temperature:

storage temperature:
humility:

channels:

ranges:

voltage output:

current load resistor:

power input:
power consumption:

channels:

type:

power input:

power consumption:

channels:

type:

power input:

power consumption:

channels:

contact rating:
operate time:

power input:

power consumption:

power-on start value and safe value for host failure
-10to + 70 °C (14 to 158 °F)

-25t0 + 80 °C (-13t0 176 °F)

5 to 95%, non-condensing

4, isolated 3000 VDC max.

0to 20 mA, 4to 20 mA
Oto10V,-10to10V,0to5V,-5to5V

5 mA max.

1050 Q2 max. (for external 24 V)
+10t0 +30V

2.3W

13, isolated 3750 V max.

open collector output up to 30 V, 100 mA max.
+10to +30V

1.7W

16, non isolated

open collector output up to 30 V, 100 mA max.
+10t0 +30V

11w

7 relay outputs

05A @120VAC,1A @24 VDC
5ms

+10t0 +30V

22W

programmed for half-duplex mode, 9600 baud
3000V isolated at RS232 side

input:

output:

100to 240V AC
24V DC,0.6 A

For further information see section8.3 Output Modules — Technical Data, page 55.

2 If multi ple Output Modules are to be used, adequate 24 VDC power must be provided accordingly to the power consumption of all driven

modules.
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6.3 Alarm/Trigger Box

The system can accommodate an Alarm/Trigger Box to alow the output of one digital alarm signal and
the input of a “trigger” signa to inhibit or stop the measurement, see also section 3.2.6 Input/Output

Page on page 24. This box cannot trigger snapshots.
ON | Mains-
o QO Power INPUT/OUTPUT O/ input
OFF O ALARM SCANNER :] PC
2 ” ) )
alRaytek ALARM/TRIGGER BOX
Figure 40: Front view Figure 41: Rear view
SCANNER ALARM/TRIGGER BOX PC
TERMINAL
BLOCK
I_l I I y'y S COM PORT
— RS232

AN

RS485

v
Trigger  Alarm
RS485

RS232

Figure 42: Connection between Scanner, Alarmy/Trigger Box and PC via RS232/RA85

+24V trigger
0,4A v input
Q o
I Alarm/Trigger Box
l Input/Output
51\3
relay contacts
[13]12]11]24] 2516 [17[ 18— 28;2"?3
j j i i i j I Terminal
Block
Adapter
I -
Clelslals o7 lsf— Tgmee

Alarm output:

relay contacts 30V / 1A
(Terminal Block 1, 2, 3)
24V output in case of
alarm, switchable with S1
(Terminal Block 4, 5)
Trigger input:

closing contact
(Terminal Block 6, 7)
sensor power 24V
(Terminal Block 6, 8)

Figure 43; Wiring of the Terminal Block
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7 Troubleshooting

7.1 Common System Errors

Symptom Possible Cause / Solution

A scanner was connected, but the
communication between scanner
and program could not be
established.

Verify correct Com port. Function of Com port can be tested by using another
serial device (e.g. a mouse).

Check the wiring of the whole system (correctly fitted connectors, cable
damage, ensuring the RS485/232 adapter is close to the PC).

Check the power for the scanner (red LED on scanner’s backside is “on”).
Check the rotation of the internal scanner mirror assuming the power is on
(viewing or hearing test).

The main power for scanner and PC should be provided at the same location.
Software is not to be launched during the initialization time of the scanner
(about 30 s).

Avoiding scanner overheating. Maximum internal housing temperature: 60°C
(140°F). The internal housing temperature is displayed in the status bar of the
scanner software.

In case of the scanner's cooling, check for condensation in the scanner's
housing = condensation can cause the total outage of the unit. To avoid
condensation see the according section in the MP50 manual.

In the thermogram of the running
software  black or  moved
temperature lines can be detected.

The reason is due to communication errors during the transfer of temperature lines.
Possible solutions are:

The baud rate should be reduced step by step.

In some cases, the graphic card of the computer can interrupt serial
communications for too long a time. S3-graphic cards are known to exhibit
this problem. The only solution is to exchange the S3-graphic card.

To avoid communication problems the properties of all used Com ports must
be changed as follows:

Windows 2000 Systems: <Start> <Settings> <Control Panel> <System>
<Hardware> <Device Manager> <Ports (COM & LPT)> <Communications
Port COM1> <Ports Settings> <Advanced> <Receive Buffer>: Low

The software generates the error
message ,Time out during
communication®.

Mount the scanner and the cables away from motors or heaters that produce
strong electrical fields.
Communication errors, see above

The performance speed of the
software is too slow.

On some computers, the performance of the software can be increased
dramatically by switching off the hardware graphic acceleration:
Windows 2000 Systems: <Start> <Settings> <Control Panel> <Display>
<Settings> <Advanced> <Troubleshooting> <Hardware acceleration>: None
A too high display resolution can cause problems. The recommended setting
is 800x600 pixel at high color (16 bit).

For several reasons the PC can be overloaded. This can be checked (WIN
2000) by running the scanner software and pushing CTRL+ALT+DEL at the
same time. In the task manager a window for the system performance can be
selected. The value must be every time much below 100%.

Erroneous temperature values are
displayed.

Wrong emissivity setting
Dirty measurement window
Field of view obstructed
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7.2 Connection problemswith the http-protocol

In case of connection problems with the http-protocol, the following settings of the client explorer are
to be checked:

Menu: <Tool> <Internet Options> <Security Settings> <...>

a) <Run ActiveX- controls and plug-ins> must be activated.

Settings:

Eiaiop [ |
Run Actives controlz and plug-inz

O Administrator approved
O Dizable

{® Enable
O Prompt

=% controls marke
O Dizable
{® Enable
O Prompt

|&] Cookies

@ Allow cookies that are stored on your computer

O Dizable

A Co-bl- h
1| | >
— Rezet custom zettingz

Bieset to: IMedium j Reset |
Ok I Cancel |

b) <Microsoft VM> (Microsoft Virtual Machine) must be installed. In this case, a
corresponding entry must be in the same setting list. The following options for the
<Microsoft VM>, such as <custom settings, medium ...> are not to be changed. The
<Microsoft VM> can be installed during the install ation procedure of the explorer.

Security Settings . 21|

Settings:

[ |
icrosoft VM
@ Java permissions
Q) Customn
) Disable Java
@ High safety
O Low safety
Medium safeky
|&] Miscellansen
& Acress data sources across domains
{® Disable
) Enable

O Prompt
B P o e d e e e b Bl i
| | v

Note: I n case of any connection problemstry to switch off the possible existing fire wall!
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8 Appendix
8.1 DDE Connections - Examples

The following examples describe the use of a DDE connection to another target application. It is
shown how the DDE specific parameters Service, Topic, and Item are applied.

8.1.1 DDE with Microsoft Excel

Service

Topic:

Item:

To initiate a DDE connection with Microsoft Excel, "Excel" must be input as argument for
Service.

Topic stands for the name of an already opened Excd file. To initiate a DDE connection
with the Excel file , Sheetl.xls’, "Sheet1" must be input as argument for Topic. In case of

DDE connection errors try to input the name of the Excel file with the file extension, e.g.
"Sheet1.xls'

Item is the parameter to indicate a certain cell according to the row and column reference
style in Microsoft Excel. The R1C1 reference style for cell addressing must be used. To
initiate a DDE connection with the upper left cell of an Excel datasheet, "R1C1" must be

input as argument for Item. Alternatively, a free defined cell name can aso be used for the
Item.

Tip: Microsoft Excel has set the Al reference style for cell addressing as standard. A switching to
the R1C1 reference style is possible (but not necessary) by means of the menu <Tools>
<Options> <General> <Settings> and activating the checkbox <R1CL1 reference style>.

g Horizontal Profile:Scannerl

=10] ]

hin 250.0°C, Max 301.5°C

}Z
316
310
& 304
o 298
S 292
[
i 286
2 280

fi
= 274

268

P U S S S 1

R e e

250

0 38 76 114 152 180 228 300
Position (Width)[cm]

|4 [ 40 [mi]s, Tabellel & TabelleZ 4 Tabelled f 1K

=

Figure 44: Automatic Transfer of Sector Results to Microsoft Excel via DDE
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8.1.2 DDE with LabVIEW?

On the installation CD, there is the LabVIEW example libary ,LabView Server.llb“. The library
illustrates the DDE connection to the scanner software. After opening the library file (double click
with the left mouse button), the file ,, LabView Server.vi“ must be selected in the launched file dialog.
See following figure.

¥ LabView Server.vi

5
x

=10

Datei Bearbeiten Ausfiibren  Projekt Fenster  Hilfe

J
Chart;
- Datz | .
. CE | Service
33- Service
2- ooy | Topic
- .
- Topic
(Chat )
20 | Chart ) | Item
16 39 ltem
JIPENRERE gli <| | »l (_Iteration !
i L
Eval I r

Figure 45: Automatic Transfer of Sector Resultsto LabVIEW via DDE

The DDE specific parameters Service, Topic, and Item are to be seen in the LabVIEW worksheet
directly. If requested, the parameters are changeabl e in the according edit field.

3 LabVIEW isaproduct of DATATLOG, aNational Instruments Company
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8.1.3 DDE with DASY L ab*

On the installation CD, there is the DASY Lab example file ,,DasyLab_Server.dsb”. Thefileillustrates
the DDE connection to the scanner software. The worksheet contains only two modules: the DDE
Input Module and a Display Module, see following figure.

DDE Input Module —_ |

7 DASYLab32 - DasylLab_Server. DSE - [Schaltbild]

=10l x|

Datei Bearbeiten Modul Meszen Ansicht Optionen  Fenster  Hilfe

DDE EingQQ

\

DDE[-£2¢ -

=10]]

AC

1l |

r

e

| Display Module

Figure 46: DASYLab Worksheet for a DDE Connection with the Scanner Software

The DDE specific parameters Service, Topic, and Item are to be seen in the property dialog of the
DDE Input Module (double click with the left mouse button on the module). It must be ensured that in
the parameter group <DDE Connection> the option <Server> is activated. See following figure.

DDE Input x|

Item

Service
Topic

todule Marme: IDDE-InpulDﬂ

Description: |

0

10 11 12 13 14 15

CECTTEEr T

— Type of ltems
I Yp

Channel N ame: IDDE-InputDD Uniik: I j | ok I
— One Item for Eaieel |

& Al = Each
Help |

w~Ried ] Generated
Marne: QO 0E-[mputin

DDE Link

£t £ e - Coldlink ———————————

{1 ool * Poke ™ Sample Distance: I -- 3
Browse, . | | F= e | Farmat... |

Figure 47: Property Dialog of DDE Input Module

“ DASYLab isaproduct of National Instruments
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Service:  Toinitiate a DDE connection with the DASY Lab, "DASYLab" must be input as argument

for Service.
Topic: "SetData" must be input as argument for Topic.
Item: Item is the parameter to distinguish between more than one DDE Input Module in a

worksheet. In the given example, "DDE-Input00" must be input as argument for Item,
whereby the last two numbers stand for the number of the current DDE Input Module.

8.1.4 DDE with Microsoft Access

A DDE connection with Microsoft Accessis not supported by the scanner software.

8.1.5 DDE with Mathcad®
The DDE functionality is supported by Mathcad only in Version 5 and 6.

® Mathcad is a product of MathSoft
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8.2 R$485 Networ k

RS232/485 Converter
(9 pin connector)

To PC:
RS232-
COM-
Port)

Data+

Data-

Customer Cable:
twisted pair (shielded)
2x 2x 0.25 (24 AWG)
max. 1000 m

/

r|

+Vs

GND

DO15—
1/0 Module
7043
Data+
Data-
+Vs
GND DOO |—
IDLII —
1/0 Module
7024
7
— |Data+
8
Data-
9
+Vs
10
GND Vou F—
+24V — AC Mains
GND Mains Power Supply
100to 240 V AC

24V DC,06 A

Figure 48: Example network with R232/485 converter and two (optional) different Output Modules
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8.3 Output M odules— Technical Data

8.3.1 Analog Output M odule 7024

O 7024

—0 % AGND

lL.oad

[ i =L S [T
e =  Load S
000000000 0S| [|rew

Figure 49: Pin Assignment (left), Wire Connection for 7024 (right)

7024
— Voutd
EEFROM (= — loutd
I"hoto-
Tsolation
Embedded H(%EX Iin
Controller AL - .
4 I
™~ .
Dalatedted R5_4R5 L/ Voutd
Data- — jyerface : — Toutd
+5v
*Vi =11 Power * |V —
CND — Regulator —r|_§ g.;_"" =
v i— AGND

Figure 50: Block Diagram for 7024
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8.3.2 Digital Output Module 7042 (13 channels)

DOx E oW

DOO @ 0 W

ExtPWR @ O 1+
ocooooooooo OutCOM| @ﬂ B

AT
(RGND 12

Figure 51: Pin Assignment (left), Wire connection for 7043D (right)

— 17042/7042D |
— ExtPWR
module _ OutCOM
+5V
4 AAA | D00
EEPROMK— T 1*{%
s
-
Embedded ¢_ :
Controller ":—_' *
D11
CWE:{*W?‘V{
Datatetd RS5-485
Data- 2 [yterface
+5V S -u'W'-'v@'mu
Vs —H Power [—# ?::K\J_
GND — Regulator —1 h r\ﬂ_

Figure 52: Block Diagram for 7042
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8.3.3 Digital Output M odule 7043 (16 channels)

20

11

ooooofn oo

1

10

DOx
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(B)GND

@u
=Y
=1
=l

e

Figure 53: Pin Assignment (left), Wire connection for 7043D (right)
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3

Controller
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F

RS-485
Interface

Power
Regulator

Jlgﬁ

DO1S

M

AN

Figure 54: Block Diagram for 7043
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8.3.4 Digital Output M odule 7067 (7 channels)

= 2 Z . t & S
r.'_n:p" ._,E:-r?'
‘EEE - 2
E 2= B s EE 3

= = = = = = == ==

Figure 55: Pin Assignment for 7067

= 1 7067/7067D |
JE . |
module [
-H,E‘I RLI1COM
EEPROM — {J g L: RLINO
= H
Embedded Z
Controller ":—T :
Datah L RLAGCOM
Alatemt—t RS-485 |
Data- L] Interface W ﬁ - RLGNO
45y RLTCOM
Vs — Power [—#* ;
GND —H Regulator —1 w0 - RLTNO

Figure 56: Block Diagram for 7067
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8.3.5 Dimensions

52 (2.12)
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Figure 57: Dimensions
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Figure 58: DIN-Rail Mounting (left), Plastic Part (right) for Panel Mount (included in the delivery)
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8.3.6 Address Configuration

If more than one Output Module is used, every Module must be assigned a unique address. The
default factory setting is address 1. The first Module does not need configuration. To configure a
Module successfully, please follow these steps:

1.

10.

Connect the first Module to the network and start the software to check its operation.
Stop the software and power off the Output Module.

Open the second Module and set jumper J3 (DO15/INIT*) to INIT*. (Not necessary for the
Analog Output Module ICP-7024)

Add the second Modul e to the network (in addition to the first module, now the first and the
second module are in the network).

Connect the INIT* pin with the GND pin.
Power “on”.

Start the software: It should initialise with the message “Module configured successfully to
address 2". If it was unsuccessful, check the cabling.

Stop the software and power off the Output Module.

Set jumper J3 (DO15/INIT*) to DO15. (Not necessary for the Analog Output Module | CP-
7024!)

Repeat steps 3 to 9 to configure the remaining Modules. It is not possible to configure more
than one Module at the same time. The maximum number of Modules for one network is
limited to 256.
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