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Note(s):
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub-traveler binder to production.

1.0
General Notes
1.1
White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves (Fermi stock 2250-2494) 


shall be worn by all personnel when handling all product parts 
after the 
parts have been prepared/cleaned.

1.2
All steps that require a sign-off shall include the Technician/Inspector’s first initial and full last name.

1.3
No erasures or white out will be permitted to any documentation.  All incorrectly entered data shall be corrected by placing a single line through the error, initial and date the error before adding the correct data.


1.4
All Discrepancy Reports issued shall be recorded in the left margin next to the applicable 
step.

1.5
Cover the Main Coil Assembly with green Herculite (Fermi stock 1740-0100) when not being 


serviced or assembled.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List to this traveler.  Ensure that the serial number 


on the Parts Kit List matches the serial number of this traveler.  Verify that the Parts Kit 


received is complete.



Process Engineering/Designee



Date

3.0
Time Domain Reflectrmetry

3.1
Perform a Time Domain Reflectometry (TDR) test on the reel of cable using a TEK1502B Oscilloscope or 


approved equivalent.

[image: image19.png]/@G

Tektronix 15028 e e W N

N
o

"
?
B
i






[image: image1]


3.1.1
Turn on the TDR 1502 (6) Pull for power ON and push in for power OFF



3.1.2
Bleed the test cable of any residual static charge before attaching it to the




instrument. To bleed the cable, connect the standard 50_ terminator and standard




female-to-female BNC connector together, then temporarily attach both to the




cable. Remove the connectors before attaching the cable to the instrument.


3.1.3
Connect the test cable to the (1) BNC connector on the front panel of the TDR



3.1.4
Adjust the Vp knobs (5) for 0.66c.



3.1.5
Set the DIST/DIV (4) to 100ft/div to display the entire cable.  In order to obtain the needed 



resolution to cut-to-length the cable it is necessary to use 5ft/div or less.  The position along the 



while cable length is displayed by moving the cursor of the horizontal position.


3.1.6
When the entire cable is displayed, you can tell if there is an open or a short.




Essentially, a large downward pulse indicates a short, while a large upward pulse 
indicates an open..  Setting the vertical scale of the TDR to about 50 mrho per division allows to see 
smaller reflections, therefore if major defects and/or faults are present along the cable.

[image: image2.emf]


3.1.7
Move the cursor with the position knob (8) until it touches the front of the steep curve of the







Trace waveform.  Record the measured length of the lead cable and subtract it for the total cable 



length.  The length of the cable is read on the display below the Front-Panel to Cursor Distance 



Window; make sure to use a 5ft/div or less scale in order to gain the needed accuracy.  The cursor 



has to be positioned at the very beginning of the raising curve.  That indicates the length of the



cable.




If measured cable TDR is less than 540 ft, then the reel must be tagged to indicate that it is not 



acceptable.



Inspector





Date



3.1.8
Record the results below.

	Cable Spool Number
	Equipment Serial Number
	Limit
	Measured
	Pass
	Fail

	
	
	>540 (+10/-0) ft

	
	
	




If measured cable TDR is less than 540 ft, then the reel must be tagged to indicate



that it is not acceptable for this device.



Inspector





Date

4.0
Cable Spindle Assembly dis-assembly/cleaning (8160.000-MC-448029)
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4.1
Mark the two End Plates (448030) outside surfaces ‘Plate Outside’ using approved methods/markers.



Note:
Plates must be marked ‘Plate Outside’ due to the countersunk screw holes.


Technician(s)





Date


4.2
Remove Flat Head  3/8”-16 screws (20 ea) from the top End Plate and save for later re-assembly.



Technician(s)





Date


4.3
Remove the top End Plate from the assembly.



Technician(s)





Date


4.4
Remove Flat Head 3/8”-16 screws (12 ea) and Spacers (448034)(10 ea) from the bottom End Plate and save 

for later re-assembly.



Note:
Remove only screws from the outer edges, not from the Shoes in the center.



Technician(s)





Date


4.5
Remove the Wheel Assembly with Axle and save for later re-assembly.



Technician(s)





Date


4.6
Remove  6 ea Flat Head 3/8”-16 screws from the Regular Shoe (3 shoes) and 2 ea Flat Head 3/8”-16 screws 

from the Tie Down Shoe and save for later re-assembly.



Technician(s)





Date

4.7
Using KPC 820N (Fermi stock 1920-0700) and Heavy Disposable Wipers (Fermi Stock 1660-2600) 


or equivalent clean the Regular Shoes, Tie Down Shoe, End Plates, screws and spacers.



Technician(s)





Date

5.0
Winding Table Set-Up/Preparation
5.1
Install End Plate Support Bars (Fermi built) (8 ea) onto the Winding Table Top and secure using bolts into the winding table top t-slots. 
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Technician(s)





Date


5.2
Install Cable Reel Support Bars  (Fermi built)(4 ea) onto the Auxiliary Winding Table top and secure using 


bolts into the table top t-slots.
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Technician(s)





Date


6.0
Cable Back Winding (MC-448029)
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6.1
Back Wind Cable



6.1.1
Space the two approved winding tables approximately 30 ft apart.



6.1.2
Place the Take up reel onto the Main Winding Table which will be used for winding the PFLC.




This reel will contain the Layer #2 Cable



6.1.3
Place the approved usage reel of Times Coax cable (AA8740) (minimum of 540 ft) onto the 



Auxiliary Winding Table.

Note:
The tag number from the reel of cable must be kept with the spool.

6.1.4
Using Isopropyl Alcohol or KPC 820 Cleaner and a rag, clean the cable as it is transferred from the 
original reel to the take-up reel.




Note(s):
Do not bend the cable away from its natural bend.





Do not bend the cable to a diameter of less than 44” (or radius of 22”).

6.1.5
Transfer a minimum of 270 ft of the cable back to the Take-Up Reel (Layer #2 Cable). Use a 100 ft 


tape measurement or other approved measurement devices to measure the 270 ft.  Mark the cable 



using approved methods at the 270 ft measurement.


Note:
Cable Reel/Cable may be marked with a center point (270 ft) of the actual cable needed for 



the winding by the Cable Vendor.
	Amount of back wound cable!
	




Technician(s)





Date


6.2
Remove the Take-Up Reel from the Main Winding Table and store temporarily.  It will be placed onto the 


top of the mounted End Plate during winding.


Technician(s)





Date

7.0
Cable Spindle Assembly set-up (MC-448029)
7.1
Install the Regular Shoe (MC-448032)(3 ea) and Tie Down Shoe (MC-448031)(1 ea) using 3/8-16 Flat Head SCS MMC screws on the End Plate (MC-448030).


Note:  Ensure Counter-sunk holes are on the opposite side away from the winding shoes.
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Technician(s)





Date

7.2
Identify with marker/label on the End Plate the location for placement of the wheels for later installation. Refer to diagram in Step 4.0.


Technician(s)





Date

7.3
Install the End Plate (MC-448030) to the End Plate Support Bars on the winding table and secure.


Note:
Ensure Counter-Sunk bolt holes are facing downward.
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Technician(s)





Date


8.0
Winding the first Layer

8.1.
Place the Take-Up Reel on top of the End Plate and secure.



Technician(s)





Date

8.2
Using cable ties, attach the Times Coax cable (AA8740) to the Pulse forming line assembly at three points on the Tie Down Shoe per the Assembly (ME-448028).


Note:
Marked cable 270 ft center should be placed at the Tie Down Shoe!
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Technician(s)





Date


8.3
Wind 12 turns of cable. Winding Table should rotate in a counter clock-wise direction (cable should wind in a clockwise rotation).  Use a Plastic Malette as needed to maintain a tight fit of the cable.



Note(s):
A 45 ft lead minimum is required, unwind as required to achieve a 45 ft lead minimum. Apply a 


marker tape at the point where the lead exits the winding plate for later reference.



Do not bend the cable away from its natural bend.




Do not bend the cable to a diameter of less than 44” (or radius of 22”)


# of turns
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Technician(s)





Date


8.4
Trim the Layer #1 ‘pig-tail’ to 45 ft.  Record the length of the trim excess cable and record below.

	Record the excess removed cable
	




Technician(s)





Date



8.5
After trimming the ‘pig’tail’ from Layer #1 to 45 ft, TDR re-measure the cable reel and record the results 


below.
	Cable Spool Number
	Equipment Serial Number
	Limit
	Measured
	Pass
	Fail

	
	
	>540 (+10/-0) ft
	
	
	




Inspector





Date


8.6
After completing the TDR Measurement successfully, wind the ‘pig tail’ with the other winding turns and 


wire tie into place to prevent damage to the ‘pig tail’ during winding of Layer #2.



Technician(s)





Date


8.7
Inspect the first layer to ensure it is per the assembly drawing (ME-448028).



Lead Person





Date


9.0
Winding the second Layer

9.1
Remove the original reel from the Auxiliary Winding Table, and transfer the Take-Up reel (Layer #2) with 


cable into its place.



Note(s):
Ensure the cable is not stressed during this operation.
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Technician(s)





Date

9.2
Install the 4 holding bars (Fermi IB#2 supplied) to keep the second Layer in place.
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Technician(s)





Date


9.3
Wind Layer #2 (12 turns of cable).  Winding Table should rotate in a clock-wise direction (cable should wind in a counter clock-wise rotation).  Use a Plastic Malette as needed to maintain a tight fit of the cable.



Note(s):
A 45 ft lead minimum is required, unwind as required to achieve a 45 ft lead minimum. Apply a 


marker tape at the point where the lead exits the winding plate for later reference



Do not bend the cable away from its natural bend.




Do not bend the cable to a diameter of less than 44” (or radius of 22”).


# of turns
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Technician(s)





Date


9.4
Inspect the Second layer to ensure it is per the assembly drawing (ME-448028).



Lead Person





Date


NOTE:
Below Step 9.5 should be done under the direction of the MSD Production Electrical Engineer.



The TDR Measurement of 540 (+10/-0) ft must be met regardless of cable length.  If necessary, a turn may 


be removed from the winding’s to achieve the TDR measurement with a minimum of 25 ft ‘pig-tails’.

[image: image14.wmf]STOP
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9.5
Prepare Layer #1 and Layer #2 ‘pig-tails’ for final trimming to achieve acceptable TDR measurement



Note:
Achievable TDR measurement is required regardless of cable footage.


9.5.1
Unwind the Layer #1 ‘pig-tail’ from the PFLC Winding.  Stretch out both Layer #1 and Layer #2 



‘pig-tails’.



9.5.2
Trim equal lengths from Layer #1 ‘pig-tail’ and Layer #2 ‘pig-tail’ until acceptable TDR 




measurement is achieved.



Note:
A minimum length of each ‘pig-tail’ shall be greater than 25 feet.


9.5.3
Record TDR measurement below.
	Cable Spool Number
	Equipment Serial Number
	Limit
	Measured
	Pass
	Fail

	
	
	>540 (+10/-0) ft
	
	
	




Inspector





Date



Responsible Authority/Physicist



Date



9.5.4
Record the final lengths of Layer #1 and Layer #2 ‘pig-tails’. ‘Pig-Tails’ must be a minimum of 25 


feet in length.
	Record Layer #1
	

	Record Layer #2
	




Technician(s)





Date


10.0
Final Assembly

10.1
Install Axle (MB-448033)(2 ea) into Albion Wheel (VG0640116)(2 ea) and install Wheel/Axle assembly 


onto the Lower End Plate at marked positions.  
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Technician(s)





Date


10.2
Remove the 4 Holding bars used during cable winding.



Technician(s)





Date


10.3
Install Spacers on the outer edge of the bottom End Plate and secure with Flat Head 3/8”-16 screws.



Technician(s)





Date


10.4
Install the top  End Plate (448030) on the Cable Assembly.  Secure the Wheel/Axle Assembly using 3/8”-16 

Flat Head screw (McMaster-Carr 91253A624)(2 ea) to the top End Plate.



Technician(s)





Date


10.5
Secure spacers to the top End Plate (448030) using Flat Head 3/8”-16 screws.



Technician(s)





Date


10.6
Install temporary Tie Down Shoes (4 ea) (as shown below) to the outside of the plate in the four 



corners to be used for securing the cable leads using cable ties for transportation.  Use cable ties as 


necessary to secure the two cable leads to the outside of the PFL.
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Technician(s)





Date

10.7
Verify the Assembly is complete and acceptable per the Pulse Forming Line Assembly (ME-448028).



Lead Person





Date


10.8
Install 4 steel spacers between the upper and lower End Plates at the center of each side. Install Carr-Lane 


Hoist Rings from the top End Plate into the steel spacers.



Note:
PFL Assembly w/Cable will be shipped in the horizontal position as it was wound.



Technician(s)





Date


10.9
Final Measurement of the wound PFLC using the TDR and record the results below.

	Cable Spool Number
	Equipment Serial Number
	Limit
	Measured
	Pass
	Fail

	
	
	>540 (+10/-0) ft

	
	
	




Inspector





Date


10.10
Label the left-over cable using a manila tag with string (or other approved method) with the following 


information. Excess cable will be delivered to Accelerator Division for disposal.


10.10.1
PFLC Serial Number



10.10.2
Cable Reel Identifier



10.10.3
Cable Footage



10.10.4
PFLC date of Manufacture



10.10.5
Layer removed from.



Technician(s)





Date

11.0
Magnet Identification
11.1
Weigh the magnet using a under a hook scale or equivalent.  Record the magnet weight below.

	Scale Model/Type
	Scale Serial Number
	Magnet Weight (Lbs.)

	
	
	




Technician(s)





Date

11.2
On the inside of the End Plate near the top stencil the serial number and weight (Lbs.) in 1" characters  using Flat White Enamel Paint (Fermi stock #1825-1340 or ProEng Supplied Labels).


Note:
PFL Winding will NOT be shipped in vertical mode as shown below but in the Horizontal position.
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EXAMPLE

PFLXXX

Beams Cable ID#

MAGNET WEIGHT



Technician(s)





Date


11.3
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the device.



The label must be applied on the inside top of one of the End Plates so that it is visible when the devices are stacked side to side.



Affix a completed Generic Magnet Identification Label (MA-318490) to this page.

[image: image18.emf]
Partially Completed

Generic Magnet Identification Label (MA-318490)

The cable ID  # xxxxx shall show the manufacturer MI Tag # xxxxx from the wooden pay-out spool.



Inspector





Date

12.0
Update the DSR.



Update DSR Keywords






□


Location








□


Location Verified Date






□


Status








□


Make entry regarding work performed.




□
Lead Person





Date

13.0
Production Complete
13.1
Process Engineering needs to verify that the traveler is accurate and complete.  This shall include a review of all steps to ensure that all operations have been completed and signed off.  Ensure that all Discrepancy Reports, Nonconformance Reports, Repair/Rework Forms, Deviation Index and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Process Engineering/Designee



Date

There will be no drilling, cutting, grinding, or other like operations during the processing of this traveler unless specifically authorized by the Production Supervisor.  Any resulting damage to the cable outer jacket will make the cable useless and will need to be scrapped.
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There will be no drilling, cutting, grinding, or other like operations during the processing of this traveler unless specifically authorized by the Production Supervisor.  Any resulting damage to the cable outer jacket will make the cable useless and will need to be scrapped.
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