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1.0 Scope


This document describes the operating procedures for the CMS Automatic Wire Tension/


Pitch Meter used in a quality control of the CMS anode panels.

2.0 Equipment/Materials Used

2.1 CMS anode panel Wire Tension Meter Frame (Purdue built)

2.2 Tension Meter (Purdue built), consisting of



2.2.1
Carriage



2.2.2
64-channel Sensor Assembly

2.2.3 WTM-64 Controller-Interface

2.3 Linear Servo Motor Assembly (commercial, ANORAD), consisting of



2.3.1
LCK-S-1 Brushless Linear Motor



2.3.2
DSRV-DLH1 Controller/Amplifier Module (S.N. FX0160497E3)



2.3.3
RGBXx05 Encoder-to-Controller Interface (S.N. G36612)



2.3.4
Encoder ()

2.3.5 Linear Scale

2.4 Machine Vision System (commercial, ALLEN-BRADLEY), consisting of



2.4.1
Two (2)CCD Cameras



2.4.2
CVIM2 Vision Processor Module



2.4.3
Visual Processor Platform w/ I/O Module



2.4.4
Display Monitor

2.4.5 Mouse

2.5 Four (4) Lighting LEDs with the 0-9V power supply

2.6 CIO-DAS08/Jr  I/O PC Board (CYBER-RESEARCH)

2.7 DDS3PC Direct Digital Synthesizer PC Board (NOVATECH)

2.8 PC Computer running Windows-98 / DOS
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3.0 Procedure

3.1
Overview:



The measurement of wire tension and distances between wires is performed


automatically under computer control. The TPMON (Tension-Pitch Monitor)



program writes measurement results into .\Results\TPxxxxxx.dat file, with a



name generated automatically. The program maintains a log of measurements



(runs) in the .\Results\TPMaster.log  file. Contents of those files can be examined



with a text editor (e.g. Notepad).


Note(s):


In order to measure one panel on both sides, the following sequence of operations



is required:



3.1.1
Turn power ON (if system not powered)



3.1.2
Mount a panel on the machine



3.1.3
Activate measurement - run TPMON program



3.1.4
Fill in PANEL WIRE TENSION AND PITCH TEST report sheet



3.1.5
Rotate the panel on the machine (for the other side measurement)



3.1.6
Repeat pp.3.1.3 – 3.1.4



3.1.7
Remove the panel



3.1.8
Power OFF the system

3.2 System Turn ON Procedure.


Note(s):


For applying power to the system use only one multi-receptacle power strip.


Turn ON the following:



3.2.1
Motor/Vision Interfaces Box



3.2.2
Computer monitor



3.2.3
Vision monitor



3.2.4
WTM-64 box



3.2.5
LED power supply – verify all four (4) LEDs are ON and current =60mA.



3.2.6
Computer

3.3 Panel Mounting Procedure



3.3.1
On the frame: rotate the ten (10) panel holders and fix them parallel to the




edges of mounting plastes (parallel to panel edges).



3.3.2
On the horizontal bars: move panel support slides to the end-stops,




away from the frame.



3.3.3
Position a cart with a panel between the frame and the support slides.




The narrow end of the panel must be directed towards North end of the frame.



3.3.4
Lift the panel up and attach it to the slides by pushing on the panel-brackets




horizontally. Secure bracket-ends in the slides with special pins from top down.


Note(s):


The securing pins must be positioned vertically or the sensor head will be damaged.



It is easier to attach and secure the North end of the panel first and only then proceed



with the other one.



3.3.5
Slide the panel towards the frame until they make contact. Keep it parallel




to the frame during movement.



3.3.6
Make sure no electronics elements mounted on the panel (resistors, capacitors




or HV cables) touch the frame.



3.3.7
Secure the panel with panel-holders lightly, but without a gap (play).



3.3.8
Check the gap between wires and the sensor head (use a flashlight) –




it should be in an order of 1 mm.

3.4 Panel Rotation (Changing Sides) Procedure



3.4.1
Unscrew panel holders and secure them in position as in p. 3.3.1.



3.4.2
Move panel (slides) to end-stops. Keep panel parallel to the frame.



3.4.3
Carefully rotate the panel by 180 (“flip over”) holding slides at the stops.



3.4.4
Follow instructions in pp. 3.3.5-3.3.8.

3.5 Measurement Procedure



3.5.1
Click on TPMON icon on the computer screen (desktop) – after a




while the computer will ask for the Panel Name (not a file name!)




and its Side (strip/no-strip side).



3.5.2
Type in Panel Name and Side – computer will reply with File Name,




Start Date and Start Time. Copy those to appropriate entries in the




PANEL TP-TEST report sheet.



3.5.3
The progress of the measurement can be monitored by:




3.5.3.1 Intermediate messages printed on the computer screen




3.5.3.2 In the wire-distance measurement stage (initial ~15 min): head





movement and movement of wire images on the Camera Display





monitor.




3.5.3.3 In the wire-tension measurement stage: changing frequency of digital





display on a front panel of the WTM-64 module; when a measurement





of a group of wires is done, the head should move to the next one.



3.5.4
Occasionally check the Motor Encoder Gap Indicator light on the RGBXx05




Interface: color other than GREEN indicates the Encoder is out of alignment.




Make a note in the PANEL TEST sheet if flashes of ORANGE or RED have




been observed.


Note(s):


The Motor Encoder misalignment is potentially a major cause of motor malfunctions.



If RED light is observed on prolonged distance (> 100 mm) of head movement, let the



program run to conclusion, but do not proceed with further measurements before an



expert has been notified.



3.5.5
At completion the program displays a message and prompts an operator for




permission to exit. The program window will disappear from the screen, so




before exiting copy Stop Date, Stop Time and error message (if any) to the




PANEL TEST sheet.



3.5.6
For safety reason, after exiting the program verify, that the High Voltage




display on the WTM-64 box shows a single digit value (<10V).

4.0 Emergency Shut-Down Procedure


4.1
In case of an emergency press ESC key on the computer keyboard and remove



the main power cord from the wall.

5.0
Lock Out/Tag Out


None required.

6.0
Special Procedures


6.1
Do not place hands or any objects neither between the sensor head and the frame



nor on the way of head movement - as long as power is applied to the motor.


6.2
Do not touch the sensor head as long as the HV cable is connected. During a



measurement run High Voltage of up to 800 V is applied to the surface of the



head (covered with a capton foil) and set to zero between runs. The HV may



remain ON if the program dies prematurely.


6.3
Do not touch the linear scale.


6.4
Use clean gloves when working around the machine. Use alcohol for cleaning



the surface of the frame and compressed air (only) for cleaning around the motor



and the scale. Do not leave any ferromagnetic material (bolts, nuts, small instruments,



etc.) in the vicinity of magnets of the motor.

7.0
Test Reports


The measurement data are automatically saved on disk one file per panel side (TPMON


run). For traceability and double-checking an operator should fill in a PANEL TP-TEST


report sheet.
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