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1.0
Scope

These instructions are intended to define the Setup, Operating Procedures, and Clean-up Procedures  for the Endcap Muon Panel Cleaning Machine.  This machine has been built for the purpose of removing burrs, oxidation, dust, dirt, oils, grease, and other surface particulate and impurities from the endcap muon chamber panels, and simultaneously rinse and dry both sides of the panels.  The panels are made up of two 1/16” copper coated FR4  skins epoxy bonded to both sides of  ½” thick polycarbonate honeycombed cores and having maximum finished dimensions of  approximately 5’ wide x 11’ long x 0.63” thick.  

These instructions DO NOT specifically define repair procedures as these procedures must be left to qualified professionals capable of assessing the root cause of the problems necessitating the repair and capable of making proper repairs when necessary. Repairs can then be made in such a way that similar problems may be prevented from happening a second time.  Some Repair and Maintenance Procedures are described in the Appendix at the end of this procedure so that the methodology is not forgotten.
2.0
Safety

2.1
Only trained personnel who have been taught how to use this machine and have read and understand these operating instructions may setup, use and/or in any way touch this machine.

2.2
No modification or alteration to the function and operation of the machine is to be made by anyone without the express written permission of an authorized TD-EFG Engineer or responsible Engineering Manager.

2.3
The machine shall only be operated, unless being repaired, in its completely assembled state with all covers, panels, and safety devices in place and fully operational.

2.4
Since the operation of this machine involves the use of water, and some water may leak onto the floor in the immediate area of the machine, all electrical cables, power cords, and extension cords used in the area of the machine that may rest on the floor must have GFCI protection and should be checked daily to insure there are no exposed live electrical wires.  As a safety precaution do not allow electrical cables, or extension cords to come in contact with ground water.

2.5
Machine operators must not wear any loose clothing, ties, scarves, and the like that may have the possibility to be caught in any of the feed or roller mechanisms of the machine.

2.6
To prevent the risk of injury, no less than two (2) qualified individuals shall be present and operating the machine at any given time.  

2.7
When handling panels or when performing routine cleaning operations using the machine, operators are required to wear suitable protective gloves to prevent finger prints on the panels, and scrapes, and scratches to the hands.  Also wear safety glasses and safety shoes with rubber soles.

2.8
Never force a panel into or out of the cleaning portion of the machine or slide a panel on its edges over the conveyer belts.

2.9
By pulling the Red Emergency Pull Cable along each side of the Cleaning Machine power is cut-off to the machine controls and all operations stop.   The Reset buttons must be reset for the machine to become operational again.  The Emergency Pull Cable should be used in the event it is necessary to immediately stop the operation of the Cleaning Machine .
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CMS MUON Cathode Strip Chamber Cleaning Machine
3.0
Main Assemblies
a) The Loading Table

b) The Washing Assembly with traction rollers and brushes.

c) The Transport Table.

d) The Panel Dryer consisting of a blower with heating elements continuously running during the operation of the machine.
e) The Delivery Table.

f) The Operator Control Panel as pictured below in Fig. 1.controls the Operation and Function of the Cleaning Machine.  Become familiar with function of each of the control buttons and knobs on the Control Panel before attempting to operate the Cleaning Machine. 
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Fig. 1. - Cleaning Machine Main Operator Control Panel

g) The Main Power Junction Box as pictured below in Fig. 2.

h) Attached to the Panel Cleaning machine is the Water Supply, the Reservoir Tank, and the Filtering Systems. See Fig. 3.

There are several features that have been incorporated into the Control System of the Cleaning Machine which allow forward/reverse and enable/disable functions for the key components mainly used to aid in dressing the brushes and for troubleshooting.  The Operator Control Panel includes a FWD/REV switch for the conveyor belt/pinch rollers and for the brush rollers.   These switches are normally to be left in the Forward Position.

The Four ON/OFF Toggle Switches installed on the side of the Main Power Junction Box perform the functions shown in  Fig. 2.

[image: image4.jpg]



 Fig. 2. - Cleaning Machine Main Power Junction Box
Other than the Water Pump Switch the other 3 switches are to be left in the ON position for normal use and should not have to be otherwise touched.  The brushes have additional ON/OFF controls on the Operator Control Panel, and the Blower Motors are set up to starts when the Main Power Switch on the Operator Control Panel is turned ON.

There are three Liquid Level Switches installed in the water holding tank to control the Automatic Water Fill system.  When the water level drops below Liquid Level Switch LLS2, located in the center of the holding tank, a solenoid is powered and allows the filling of the tank until the uppermost Liquid Level Switch, LLS3 is engaged, which stops the filling operation.  A flashing Red light on the Operator Control Panel indicates that tank filling is taking place.  Switch LLS1 located near the bottom of the tank but above the Water Pump inlet disables control power when the water level falls below a minimally acceptable level.  This should only happen if the water supply source is depleted.  The water source must be replenished in this case above this minimally acceptable level.

4.0
Machine Setup

4.1
Insure there is adequate clean water in the water reservoir tank.  The re-filling of the de-ionized water into the Panel Cleaning machine is automatically controlled by means of level switches in the Reservoir Tank. The Panel Cleaning machine will not run unless there is at least enough water to cover the bottom level switch (see above).

4.2
Attach power plug of the machine into a suitable electrical source.

4.3
Insure that all tools, equipment, parts, or any other items not part of the cleaning machine are removed from the machine, especially the conveyer surfaces and placed safely away from the cleaning machine area.

4.4
Make sure that the Brush Speed Control Knob and Conveyer Speed Control Knob on the Operator Control Panel are both in their most Counter-Clockwise position.  Also insure that the Water Pump Toggle Switch located on the side of the Main Power Control Box is in the OFF position.  Reset the Emergency Stop switches on both sides of the cleaning machine, if required.

4.5
Press the Green Control Power Button located at the lower Left of the Control Panel.  The Green Power Light should come on.  This will start the Blower/Dryer System and the Air Blower Knife at the output opening of the brush washer tank.  If the Blower Motors do not turn ON, make sure that the Blower ON/OFF Switch on the side of the Main Power Junction Box is in the ON position.

4.6
Push the Water Pump toggle switch up to the “On” position.  Water should begin flowing through the filters and out of ALL the nozzles in the cleaning compartment. See Fig. 6.   Never remove the clear tank cover when the machine is plugged in or any of the Operator Control Panel Switches are in the “ON” position.  Adjustments to the water valves should not normally have to be made.  Only qualified repair personnel should make water valve adjustments.  Operators should seek qualified help if abnormal water flow is observed from the nozzles.

4.7
The Brush Forward/Reverse Switch (if present) should be set to the Forward position (so that the brushes turn in the same direction as the Pinch Rollers).  Set the Brush Speed Control Switch to Position #3 (approx. 600 RPM).  Press the Green Brush Power Control Button located under the Ammeters in the center lower portion of the Control Panel.  This will start the four Cleaning Brushes rotating.  It will take a few seconds for the brushes to come up to full speed.  Check to make sure that the upper and lower brush rollers are rotating.  If not make sure that the Brush Switches on the side of the Main Power Junction Box are in the ON position.  

4.8
Insure that the Pinch Roller (conveyor) Forward/Reverse Switch is set to the Forward position.  Press the Green Conveyor Control Button located under the Conveyer Speed Control Knob on the lower right hand side of the Operator Control Panel.  This will apply power to the Input Roller, the Output Transport Conveyor Belts and to the Pinch Rollers that guide the panel through the Washing Tank of the Cleaning Machine.  Now turn the Conveyor and Pinch Roller Speed Control Knob on the upper right hand side of the Operator Control Panel clockwise to the number 20 or so the conveyor is set to a feed of about 2 feet per minute.  This should be the appropriate panel feed speed to obtain satisfactory panel surface cleaning.   The speed may be adjusted faster to improve panel transport speed, or slower to improve surface finish quality.  Insure however that the speed is not set so slow that the copper surface is worn away.

4.9
The Brush Speed Control Knob should not be adjusted.  It should already be set at the correct brush speed for optimum cleaning.  A lower speed could be used but the surface finish may be affected.

4.10
Let the machine run with all of the above settings for 15 minutes before starting to clean panels.  This allows time for the drying heaters to warm up sufficiently to be effective.
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Fig. 3  -  Filter System

5.0
Machine Operation


5.1
All the covers and protective panels of the Cleaning Machine must be properly set in place before going any further.

5.2  
The machine should be stable and the conveyors level with the floor.  The work area around the cleaning machine must be cleared to provide unobstructed paths for technician operation before starting to load panels

5.3
 If no abnormal vibration exists in the machine continue to 5.4.

If there is excessive vibration while running the machine at the proper brush speed, stop the operation of the machine.  There is a need for a mechanical tune-up or the speed of the brushes needs to be adjusted to a lower value.   

5.4
Carefully lay a single panel onto the input table, narrow end toward the brushes, such that it is centered side to side relative to the input table and so the narrow and wide ends of the panel are parallel to the conveyor rollers.  Slowly push the panel onto the input roller until the panel begins to move by itself into the cleaning machine.  DO NOT force the panel into the pinch rollers or cleaning brushes.

Never start a second panel through the Cleaning Machine before the first panel has cleared the cleaning compartment and is on the drying conveyor.

5.5
Once a panel has been removed from the Cleaning Machine it should be set down on its long edge in a more or less vertical position to dry.

6.0
Emergency Shut-Down Procedure

6.1
Pulling of the “RED” emergency cables along the sides of the machine switch off electrical power to all the controls and motors.  This will cause all the moving parts and the heating elements of the machine to stop operating.   The Reset switches will have to be operated before the Cleaning Machine can be started again.  If the Emergency Shut-Down Switches have been operated, all of the Control Panel Switches must be reset to their initial positions as mentioned above before the emergency switches are reset. See Figure 4.
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Fig. 4  -  Emergency Stop and Reset Switch

7.0
Lock-Out/Tag-Out (LOTO)

7.1
The Cleaning Machine must only be operated by Qualified, Trained Operators.  Operational Control is maintained by the manufacturing supervisor responsible for the use of the machine.  LOTO procedures are to be followed as necessary when the machine is in need of repair and may not be operated safely.

8.0
After Use Shut Down and Cleanup

8.1
When use of the machine is finished for the day, water is to be turned off by switching “OFF” the Water Pump Switch.  When water has stopped flowing out of the spray nozzles, allow the brushes to spin for approximately 5 minutes to flush out the water.  

8.2
When the brushes are dry, press the Red “OFF” Brush Control Button on the Contol Panel to stop the brushes from spinning, and press the Red “OFF” Control Power Button on the Control Panel to shut off all power to the Cleaning Machine. 

8.3
Disconnect the Power Cable Connector from the Cleaning Machine Power Source.

8.4
Drain the water from the tank reservoir if the water is dirty or the machine will not be used for an extended period of time.  Drained water is to be stored in a suitable container and sent to MP9 for proper disposal as necessary.


Fig. 5 – Fresh Water Supply Tank

8.5
Clean exterior surfaces of the Cleaning Machine and change the filters if needed.  Filters removed from the cleaning machine must be dried and disposed of under the direction of the MP9 Building Manager.

8.6
Clean the particulate filter system by flushing with clean water until clean.

8.7 
Once clean-up is complete restore Cleaning Machine to Operational Ready status, with the exception of water in the tank.  Insure that all covers are in place.


Fig. 6  -  Spray Nozzles, Coarse Bristle Bushes and Polishing Brushes

Appendix 1

General Maintenance and Repair Procedures

A.
Maintenance

A1.
Check spray nozzles before each operation to assure there is no clogging so as to achieve full water rinsing and cooling of the brushes.  This will eliminate poor cleaning and excessive brush wear due to poor lubrication.  It is essential that water sprays on the end of the brushes during use to help cool the bearings.

A2.
Maintenance personnel must be aware that extra brush pressure does not necessarily mean better scrubbing.  To the contrary, it can lead to excessive or uneven wear of the brushes.  If brushes are not cleaning properly, check the brushes for wear pattern on a panel.  If wear pattern is not uniform, brush adjustment is required.  Brush adjustment must only be performed by qualified, trained individuals.  Have your supervisor contact the designated people to make Cleaning Machine adjustments.

B. 
Repair

B1.
Brush Dressing

Brush Dressing is the truing of the Cleaning Machine brush diameter over its entire length in order to improve the uniformity of surface across the entire length of the part surface covered by the brush.

Rough truing of brush segments may be accomplished by turning the brush on a lathe or similar device if necessary.  To obtain the best finish sand paper should be used as opposed to cutting tool to final dress the brush surfaces.

To obtain the most uniform surface finish on wide parts (4’ – 5’) the brushes must be trued using the machine itself.  However, if the brushes are very irregularly worn, lathe truing may first be necessary.  Before beginning machine truing, the brushes and pinch rollers must be properly set before beginning the truing operation.

B1.1
Set each set pair of Pinch Rollers so that the distance between rollers is 0.060” less than the material thickness to be fed through the machine.

B1.2
Initially set each of the Brush Rollers so that they just touch the surface of the material to be fed through the machine.

B1.3
Obtain a flat smooth piece of material at least as wide as the brushes and long enough that it can be contained by all of the Pinch Rollers simultaneously.  Place a strip of 35 grit sticky back sandpaper across this piece of material such that when the material is fed through the machine the sandpaper is parallel to the rollers and is under one of the Brush Rollers while being totally and simultaneously contained under all of the Pinch Rollers.  See Figure 1.  below:


Figure 1.

B1.4
With the Cleaning Machine set up in this manner, now adjust the Brush Roller to be dressed so that there is about 0.005” uniform interference with the sandpaper.  Now adjust the material so that the sandpaper is now between the Pinch Roller and before the Brush Roller to be dressed.  See Figure 2.

   




Figure 2.

B1.5
Make sure that the power to the Feed Rollers (Pinch Rollers) and to the Water Pump are turned OFF and the Feed Roller Speed Setting Adjustment Knob is set to ZERO so that even when the power is turned to the Pinch Rollers they will not rotate.  Also disconnect the power to the pair of Brush Rollers on the side of the material that will NOT be trued (without the sandpaper).  Now turn on the Main System Power.  Set the Brush Roller Speed to the SLOWEST setting, and then turn the Brush Roller power to ON.  Verify that the Brushes are turning at the LOWEST speed setting and that ONLY the Brushes on the material side with the sandpaper are rotating.

Once the Brushes reach a steady speed, turn on the power to the Pinch Rollers (Conveyor Switch).  Very slowly advance the material until the sandpaper just makes contact with the Brush Roller.   Once the sound reaches a steady state condition, very slowly advance the material another ¼” – ½”.  Again wait for the sandpaper to true the brush and the sound becomes continuous.  Advance another ½”.  If the sound remains the same very slowly and continuously advance the material until the sandpaper is clear of the Brush Roller.   Leaving the material in place, shut down the Cleaning Machine by turning OFF the Main Control Power Switch.  Once the brushes have stopped rotating, turn the Pinch Roller Switch to Reverse and move the material back until the sandpaper is back to its initial position as indicated in step B1.4.  Adjust the height of the brush just dressed down an additional 0.005” and repeat the process until the brush is dressed uniformly across its entire length.

B1.6
Repeat step B1.5 for each of the other Brush Rollers as necessary in order to true each of them to the extent possible.  When all of the needed brushes are trued, entirely remove the material with the sandpaper from the Cleaning Machine.

B1.7
Each of the Brushes must now be adjusted to have proper interference and pressure against typical material to be cleaned.  Adjust each of the Bristle Brushes to have 0.017”interference relative to the material to be cleaned, and adjust each of the Polishing Brushes to have 0.025” interference relative to the material to be cleaned.  After each adjustment place a sample piece of material into the machine and without using water allow the material remains stationary for 10 -–15 seconds in order to produce a noticeable mark across the panel so that the uniformity can be judged.  Adjust carefully the interference condition as necessary to obtain optimum uniformity.  Replace all covers and guards after adjustments are made and restore the Cleaning Machine to Operation Ready status.
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