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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/Inspectors 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
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those




Specified within the step.



1.6
Cover the Trim Coil Assembly with green Herculite (Fermi stock 1740-0125) or approved equivalent 



when not being serviced or assembled.  Completed Trim Coils are to be store in the Quadrupole Trim 




Coil Storage Container if required.

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
Trim Coil Winding Table Setup

3.1
Set up the winding fixture (ME-388930).  All coil contacting surfaces of the fixture must be 


cleaned with KPC 820N (Fermi stock 1920-0705) (or equivalent) and Heavy Disposable 



Wipers (Fermi Stock 1660-2600 or equivalent).

.



Technician(s)





Date


3.2
Ensure the Lead End Block (MC-388959) and Winding Key-Grooved (MD-388971) are aligned 


together 
and conductor groove slots in the Lead End Block and the Winding Key-Grooved are



aligned together. 
[image: image1.emf]#2135
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Technician(s)





Date


3.3
Install Spacer-Trim Coil (MA-445031) between Trim Coil Winding Frame and Return End Block.



Technician(s)





Date


3.4
Apply Mold Release (Fermi stock 1930-1000) or equivalent to the Lead End Block, Return End 



Block, Winding Key and Winding Key Grooved and all other area of the coil winding fixture


where the conductor will come in contact with.


Technician(s)





Date


3.5
Remove the protective cover from the reel of conductor.  Inspect the conductor to ensure that 



the conductor was level wound onto the reel and is free of twists, crossovers, etc.



Technician(s)





Date

X
3.6
Verify that the reel of conductor was properly level wound and free of twist, crossovers, etc.



Lead Person





Date


3.7
Install a spool of trim coil conductor (#8 Gauge Square MA-393380) on the tensioner spindle.  Restrain 


the spool using the 2 threaded rods and nuts provided on the tensioner. 


Note(s):
Use the proper lifting equipment to prevent back injury during the installation of the




spool on the tensioner spindle. Ensure that no twist has occurred in the conductor between 



the spool and the Teflon guide block.


Technician(s)





Date


3.8
Install Finger Clamps (Seven High) (MD-388973) with Knob-Finger (MA-93430)(10 ea) at 10 locations



on the fixture as per Dwg ME-388930.
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Technician(s)





Date

X
3.9
Verify Winding Tooling and Winding Set-up is correct as per Dwg ME-388930.  Ensure the 



Clamp-Trim Coil Conductor is in place, Spacer-Winding is installed on the Return End Winding 



Block, and all Finger Clamps are installed.



Lead Person




Date

4.0
Trim Coil Winding

Note:
Operate the Small Winding Table as per the Small Winding Table Operating Procedure (5525-OP-318852).


Note:
The square conductor must be under constant tension of 10 to 20 lbs. and must not be allowed to twist 


during winding.



Technician(s)





Date


4.1
Set the Winding Table to Clock-Wise Rotation. Tilt the winding fixture 90o so the Winding Key-Grooved



is orientated down.
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Technician(s)





Date


4.2
Attach the #8 Gauge Conductor to the Lead End Block with Clamp-Trim Coil Conductor (MA-445021)



and extend the conductor 18” to 20” past the end of the Winding fixture lead end and secure to the Lead 


End Block using approved methods.




Note:
Protect the conductor during clamping from damage to either the conductor or conductor





insulating material.
[image: image4.emf]#2135
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Technician(s)





Date


X
4.3
Verify the winding tooling direction is clock-wise rotation and that no twisting of the conductor 



has occurred.



Lead Person





Date

X
4.4
Verify that the tension of the conductor is 10 to 20 lbs. 



Record Actual Tension







Lead Person





Date


4.5
Rotate the Winding Fixture, stopping the fixture when it is perpendicular to the tensioner.



Ensure conductor is aligned within the proper groove in the Return End Block (MD-388970).



Complete the first Return End.



Technician(s)





Date


4.6
Continue winding until ready to start the radius bends on the Lead End.


Note:
Use Finger Clamps and Knob Hand to hold the conductor in the proper




location along the straight sections
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Technician(s)





Date


4.7
Install Spacer #5 (MB-388998) onto to the winding fixture, place the conductor onto 



the spacer and form the first radius, stopping at the mid point of the full radius.


Note:
Use Industrial Adhesive Henkel -77 (Sicomet) as necessary to secure conductor




to the spacer.  Ensure not to adhere the spacer to winding fixture.
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Technician(s)





Date


4.8
Install Spacer #4 (MB-388997) onto the mid-point of the radius.



Note:
Use Industrial Adhesive Henkel -77 (Sicomet) as necessary to secure conductor




to the spacer.  Ensure not to adhere the spacer to winding fixture.


Technician(s)





Date


4.9
Install Spacer #2 (MB-388995) and complete the radius winding of the first lead end turn.



Note:
Use Industrial Adhesive Henkel -77 (Sicomet) as necessary to secure conductor




to the spacer.  Ensure not to adhere the spacer to winding fixture.


Technician(s)





Date


4.10
Wind the second Return Lead.


Note:
The second turn will be one step down from the top lead.


Note:
Use Finger Clamps and Knob Hand to hold the conductor in the proper




location along the straight sections


Technician(s)





Date


4.11
Form the complete Lead End turn.  Add the Spacer #3 (MB-388996) on to the top 



of the conductor as it exits the end of turn two radius.



Note:
Use Industrial Adhesive Henkel -77 (Sicomet) as necessary to secure conductor




to the spacer.  Ensure not to adhere the spacer to winding fixture.
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Technician(s)





Date


4.12
Continue winding, complete winding turn two and start winding turn three on step down.


Note:
Use Finger Clamps and Knob Hand to hold the conductor in the proper




location along the straight sections


Technician(s)





Date


4.13
At the lead end, winding turn three, wind through the radius.  Ensure turn



is wound on top of Spacer #4.(MB-388997).



Note:
Use Industrial Adhesive Henkel -77 (Sicomet) as necessary to secure conductor




to the spacer.  Ensure not to adhere the spacer to winding fixture.
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Technician(s)





Date


4.14
Install Spacer #1 (MB-388994) onto the outside of turn #3.



Note:
Use Industrial Adhesive Henkel -77 (Sicomet) as necessary to secure conductor




to the spacer.  Ensure not to secure spacer to winding fixture.


Technician(s)





Date


4.15
Wind another turn, one step down.



Note:
Use Finger Clamps and Knob Hand to hold the conductor in the proper




location along the straight sections


Technician(s)





Date


4.16
Lead End wind turn four is wound on the outside of spacer #1, spacer #4 (MB-388997).



Note:
Use Industrial Adhesive Henkel -77 (Sicomet) as necessary to secure conductor




to the spacer.  Ensure not to secure spacer to winding fixture.
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Technician(s)





Date


4.17
On the outside of Lead End Winding Turn #4, install Spacer #3 (MB-388996).



Note:
Use Industrial Adhesive Henkel -77 (Sicomet) as necessary to secure conductor




to the spacer.  Ensure not to adhere the  spacer to winding fixture.


Technician(s)





Date



Note:
Use Finger Clamps and Knob Hand to hold the conductor in the proper




location along the straight sections


Note:
Use Industrial Adhesive Henkel -77 (Sicomet) as necessary to stabilize the conductor 



in the straight sections at the finger clamps to ensure proper sizing of the trim coil.




Ensure not to adhere the conductor to the winding fixture.

4.18
Continue winding turn #5.


4.19
Continue winding turn #6


4.20
Continue winding turn #7


4.21
Continue winding turn #8


4.22
Continue winding turn #9


4.23
Continue winding turn #10


4.24
Continue winding turn #11


4.25
Continue winding turn #12


4.26
Continue winding turn #13


4.27
Continue winding turn #14


4.28
Continue winding turn #15


4.29
Continue winding turn #16


4.30
Continue winding turn #17


4.31
Continue winding turn #18



Technician(s)





Date


4.32
Return the last winding to the Lead End of the coil.



Technician(s)





Date


4.33
Clamp the conductor to the coil winding.



Note:
Ensure to properly protect the conductor and conductor insulator from damage during clamping.



Technician(s)





Date


4.34
Extend the conductor past the end of the winding fixture conductor 18” to 20” past the Lead End 


of the Winding fixture and secure.


Technician(s)





Date


4.35
Mark the conductor at the 18” to 20” point.



Technician(s)





Date

X
4.36
Verify the conductor is properly marked.



Lead Person





Date


4.37
Cut the conductor at the 18” to 20” point.



Technician(s)





Date


4.38
Using approved method, attach a tag indicating coil serial number to one coil lead.  See bottom



of traveler for correct serial number.



Technician(s)





Date


4.39
Install and tighten Cable Ties (Fermi Stk 1150-2020)(10 ea) in the provided grooves in the



winding tooling.


Note:
Do not over tighten cable ties and deform the coil winding.



Technician(s)





Date


4.40
Loosen the Knob-Hand and retract the Finger Clamps from the coil at the 



locations along the straight sections.


Technician(s)





Date


4.41
Remove by sliding the Winding Key-Grooved (MD-388971) & Winding Key (MD-388972) away


from the coil winding using the T-handle grips..



Note:
When sliding the Winding Key away from the coil winding use extreme caution




to prevent damaging the conductor or conductor insulation.



Technician(s)





Date


4.42
Remove the Clamp-Trim Coil Conductor (MA-445021) which holds the conductor lead, from the 



Lead Block, then remove the Lead End Winding Block (MD-388969).



Technician(s)





Date


4.43
Remove the coil from the winding fixture.  Support the coil using approved methods and transport 



the coil assembly area.


Note(s):
Two individuals are required to handle the trim coil.


Take care to avoid damage to the coil and glue bonds during transport.



Technician(s)





Date

5.0
Coil Inspection



5.1
Perform the following Acceptance Electrical Tests.

	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance


	
	136 to 144 mΩ
	mΩ
	
	
	

	Ls @ 1 KHz


	
	For reference Only
	µH
	
	
	

	Q @ 1 KHz


	
	For reference Only
	
	
	
	

	Ls @ 100 Hz


	
	For reference Only
	µH
	
	
	

	Q @ 100 Hz


	
	For reference Only
	
	
	
	

	100 Volt Ring


	
	
	
	
	
	




Inspector





Date

6.0
Production Complete

6.1
Process Engineering 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 and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date

Main Coil Winding Traveler for the 116” MIR Quadrupole Magnet
Coil Serial No.
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WQB Trim Coil Winding

Serial No.:  «SerialNo»-«ReworkID»
Note(s):  «Notes»
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