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Revision Page

Revision
Revision Description
Date

A
Updated electrical form to include 100 Hz Ls and Q.  Cover Page: Added Budget Code and Project Code.  Step 2.2 Deleted the word conductor, replaced with, outer layer of the conductor on the spool.  Step 2.2 Deleted using house air, verify that the water passage is free of obstructions.   Step 5.9 New, perform a visual inspection of the conductor.  This inspection shall include, the following:  insulation shall be free of cracks, openings, etc.  Using house air, verify that the water passage is free of obstructions.  TRR No. 0181.

Step 3.4 Placed before Step 3.2.  Step 3.7 Changed, 1 to 5 lbs to 30 to 40 lbs.

Step 4.2 Deleted reference example drawings.  Reworded to, Cut twenty pieces of 3M Adhesive Backed Tape... 5" long.  Step 4.3 Reworded second note,  Slit Tape as required to form to radius.  Deleted V's and Slits from drawing.  Step 4.6 Deleted wording, ensuring that no bunching has occurred between the turns.  Step 5.5 Changed note to, Slit Tape as required to form to radius.  Deleted V's and Slits from drawing.  Step 5.7 Deleted wording, ensuring that no bunching has occurred.  TRR No. 0171.

Step 4.7 Changed, 4 pieces of DMD (MA-318679) to 2 pieces each of DMD (MA-318679) and (MA-331107).  Added, (MA-331107) to drawing.  Step 5.8 Changed cut to mark.  Deleted, release the tensioning device.  Step 6.4  New , Cut outer lead at 22 13/16 mark.  Release the tensioning device.  Step 7.13 Changed 1/2" to 2".  TRR. No. 0175
9/8/94





B
Step 3.6 Added, and Top Plate (ME-318300).

Step 5.2 Reworded, securely attach Top Plate (ME-318300) and Forming Block

(MC-318305) to Winding Fixture (ME-318536).

Step 5.9 Deleted.

Step 6.4 Added, Using house air, verify that the water passage is free of obstructions.

Step 8.1 Added, Visually inspect the coil for damage/exposed copper, proper placement of Fiberglass tape, DMD, etc...

Changed 1740-0125 to 1740-0100.  TRR. No. 0221

Step 2.2 Deleted.

Step 3.1 Added before process, Note: Perform a continuous visual inspection of the conductor during the winding process, the inspection shall include but not be limited to: insulation shall be free of cracks, openings, etc.  The entire length of the conductor shall be bound with Polyester Yarn, free of damage, and splices.

Step 8.1 Changed, Electrical limits from 3.05 - 3.35 mΩ to 3.46 - 3.82mΩ.  

Step 2.1 Deleted, with associated drawings.  TRR. No. 0227
10/24/94





C
Step 6.3  Reversed leads, the inner and outer leads were labeled wrong on the diagram.  TRR. No. 0252
1/6/95





D
Step 8.2 Added conversion formula for mL to gallons per minute (.0002641 mL) 6 = GPM.

TRR No. 0345
3/17/95





E
Steps 4.4 and 5.6 Deleted; table requiring the technicians signature and date after every turn is completed on the coil.  Added; table with check boxes to indicate turns are complete.

Step 8.2 Added; Record flow cart number and provided a location to record same.

TRR. No. 0383.
5/22/95





F
Steps 7.7 and 7.10; Modified diagrams to include both leads.  TRR. No. 0385
6/1/95





G
Step 8.2 Change note to reflect the following; If the flow test is performed using a flow cart equipped to read gallons per minute converting to milliliters is not required.  If the flow test is performed using a graduated milliliters cylinder perform the test for a period of ten seconds and record below.

TRR. No. 0442
11/10/95

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 
All personnel performing steps in this traveler must have documented training for this traveler and 


associated operating procedures.


1.6
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those 

specified within the step.


1.7
Cover the Sextupole Coil Assembly with green Herculite (Fermi stock 1740-0100) when not 


being serviced or assembled.  Completed coils are to be stored in the Sextupole Coil Storage Area.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the 18" Sextupole #6 Large Coil Winding 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
Winding Table (4876)


Note(s):

Ensure that only trained/approved operators use the equipment.  Refer to 


the Small Winding Table Operation Procedure (5525-OP-318852) for 


operation of the winding table.

Perform a continuous visual inspection of the conductor during the winding process, the inspection shall include but not be limited to: insulation shall be free of cracks, openings, etc.  The entire length of the conductor shall be bound with Polyester Yarn, free of damage, and splices.

X

3.1
Ensure that at least fifty feet (50') of continuous, quality conductor is available for use.  Record the 


lot number off of the conductor reel below.

Conductor Reel Lot Number 






Lead Person





Date

3.2
Clean the Base Plate Assembly (ME-318537), Top Plate (ME-318300), End Block Assembly  Left 

(MC-318692), End Block Right (MC-318302), Center Block (MC-318304), Forming Block 

(MC-318305), G-10 Shim (MA-331071), and the Support Spacer (MC-318301) using KPC 

820N (Fermi stock 1920-0700) and Heavy Disposable Wipers 




(Fermi stock 1660-2600 or equivalent).



Technician(s)





Date


3.3
Assemble the Large Winder Assembly MK "A" (ME-318536) on the winding turn table.  Indicate 


below the tooling being used to wind this coil.

ME-318536






Technician(s)





Date

X

3.4
Verify the Large Winder Assembly MK "A", is assembled properly on the winding table 



per (ME-318536).



Lead Person





Date

X

3.5
Verify the cleanliness of fixture.



Lead Person





Date


3.6
Remove and store the Top Plate (ME-318300) and Forming Block (MC-318305) in a clean dry 


location.



Technician(s)





Date

X

3.7
Mount the conductor spool on the Spindle  of the  Tensioning Table (4876), thread 



the conductor through the Teflon Guide Block (SK-331062) device, finger tightening the bolts.  


Attach the house air line to the Industrial Clutch Regulator.  Verify that the tension of the 



conductor is 30 to 40 lbs. using a Chatillon type 100 or equivalent scale prior to attaching the 


conductor to the winding mandrel.  The scale should be attached to the conductor on the winding 


fixture side of the Teflon Guide Block, so that the scale reads the combination of the spool tension 


and the Teflon Guide Block tension.  If the tension is not correct increase/decrease the regulator 


pressure until the desired tension is achieved.



Note(s):

Use the proper lifting equipment to prevent back injury during the installation of the spool on the tensioner spindle.

Ensure that the bolts holding the Teflon block are lightly finger tightened as this adds to the tension of the conductor as it is wound.

Ensure that no twist in the conductor between the spool and the Teflon guide block occurs.


 EMBED Word.Picture.8  


Top View


Record Actual Tension



 and Regulator Pressure 


 PSI.



Lead Person





Date

4.0
Inner Coil Winding (Up) (5520-ME- 318389)



Note(s):

The bolts used to secure the conductor to the winding fixture are to contact the G-10 Shim (MA-331071) and not the conductor.  There are to be no joints in the coil.  Always visually inspect the conductor during the winding procedure for cracks/voids in the insulation.  Take care not to damage the conductor during the winding.

4.1
Extend the conductor (MB-318629) beyond the end of the winding fixture radius 23 11/16" ±.50".  

Secure the conductor to the winding fixture with the Conductor Clamp Bolts, protecting the 

conductor using the G-10 Shim (MA-331071).

Spool/Tensioning Device

Located at this End.

 EMBED Word.Picture.8  


Top View


Technician(s)





Date


4.2
Cut twenty pieces (20) of 3M Adhesive Backed Fiberglass Tape (MA-225104) 5 inches long.



Technician(s)





Date

4.3
Slowly engage the turn table (counter clockwise) removing any slack and applying tension to the 

conductor.  Form the conductor to the winding fixture, stopping prior to the first radius.



Note(s):




At no time is a hammer to be used directly against the conductor.

Position one clean piece of 3M Adhesive Backed Fiberglass Tape (MA-225104) on the conductor 

to prevent contact with the next turn throughout the radius, as shown in the examples below.  



Note(s):




Slit the Fiberglass Tape as required to form to the radius.


 EMBED Word.Picture.8  



 EMBED Word.Picture.8  




Technician(s)





Date

4.4
Proceed through the radius, using the Teflon block and hammer, form the conductor to the 

winding fixture by gently tapping on the Teflon Block.  Repeat steps 4.3 through 4.4 ten (10) 

times.  Indicate that the turn has been completed by marking the box provided.

Radius #
Turn

Completed

1


2


3


4


5


6


7


8


9


10




Technician(s)





Date


4.5
Wind the sixth turn, stopping prior to the radius with the transition.


 EMBED Word.Picture.8  




Technician(s)





Date

X

4.6
Verify the positioning of the 3M Adhesive Backed Fiberglass Tape (MA-225104).  Visually 



inspect the conductor for breaks in the insulation exposing copper.



Lead Person





Date

4.7
Using 2 pieces each of DMD (MA-318679) and (MA-331107), position the DMD 


(with the adhesive towards the inner coil) equally about the radius at both ends of the coil per 

(ME-318389).


 EMBED Word.Picture.8  




Technician(s)





Date

X

4.8
Verify the DMD positioning on the inner turns of the coil per ME-318389.



Lead Person





Date

5.0
Outer Coil Winding (Down) (ME- 318389)


Note(s):




At no time is a hammer to be used directly against the conductor.

Caution should be taken not to damage the insulation when winding close to the Top Plate.

5.1
Slowly engage the turn table (counter clockwise).  Using a Teflon block and hammer, form the 

conductor to the winding fixture transition.  Stop winding at the next radius.



Technician(s)





Date

5.2
Securely attach the Top Plate (ME-318300) and Forming Block (MC-318305) to the Winding 

Fixture per ME-318536.




Top View



Technician(s)





Date

X

5.3
Ensure that the Forming Block is securely attached to the Top Plate of the winding fixture 



per ME-318536.  Record the pressure on the tensioning table regulator.

Regulator Pressure



 PSI.

Does the recorded pressure match that of Step 3.7?  

Yes

Go to Step 5.4

No

Adjust the pressure regulator to match that of Step 3.7, then proceed.



Lead Person





Date

5.4
Slowly engage the turn table (counter clockwise) applying tension to the conductor, winding 

through the second radius.  Form the conductor to the winding fixture forming block, stopping 

prior to the third (3) radius.



Technician(s)





Date

5.5
Position one clean piece of 3M Adhesive Backed Fiberglass Tape (MA-225104) on the conductor 

to prevent contact with the next turn through out the radius, as shown in the examples below.



Note(s):




Slit the Fiberglass Tape as required to form to the radius.


 EMBED Word.Picture.8  
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Technician(s)





Date

5.6
Proceed through the radius, using a Teflon block and hammer, form the conductor to the 


winding fixture by gently tapping on the Teflon Block.  Stop at the next radius.  Repeat steps 5.5 

through 5.6 ten (10) times.  Indicate that the turn has been completed by marking the box 

provided.

Radius #
Turn

Completed

3


4


5


6


7


8


9


10


11


12




Technician(s)





Date

X

5.7
Verify the positioning of the 3M Adhesive Backed Fiberglass Tape (MA-225104).  Visually 



inspect the conductor for breaks in the insulation exposing copper.



Lead Person





Date


5.8
Mark the outer coil lead to 22 13/16" ± 1/2" from the face of the outer coil.


 EMBED Word.Picture.8  




Technician(s)





Date

6.0
Initial Lead Bending (On Winding Fixture)



Note(s):

The following bends are to be made by hand.  A hammer and Teflon block may be used to aid in making these bends, but care should be taken not to damage the insulation.

All references to left and right are made with the lead end closest to 


your person, facing the return end.




Caution must be taken not to put a twist in the lead during the bending process.
6.1
Bend the Inner Coil Lead to the left against the winding fixture, stopping when the lead is 

perpendicular to the coil as per ME-318389.


 EMBED Word.Picture.8  
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Technician(s)





Date

X

6.2
Ensure that the bent lead conforms to ME-318389, that the conductor is not twisted, and no 



insulation damage has occurred.



Lead Person





Date

6.3
Bend the Outer Coil Lead to the left against the winding fixture, stopping when the lead is 

perpendicular to the coil and parallel to the Inner Coil Lead as per ME-318389.


 EMBED Word.Picture.8  
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Technician(s)





Date


6.4
Cut the Outer Coil Lead at the 22 13/16" ± 1/2" mark.  Release the tensioning device.  Using 


house air, verify that the water passage is free of obstructions.



Technician(s)





Date

X

6.5
Ensure that the bent lead conforms to ME-318389, that the conductor is not twisted, and no 



insulation damage has occurred.



Lead Person





Date


6.6
Disassemble and remove the Top Plate (ME-318300)  from the winding fixture.  Release the 


Conductor Clamp Bolts, removing the G-10 Shim.  Carefully remove the coil assembly from the 


winding fixture.



Technician(s)





Date


6.7
Using four (4) Ty-Raps (Fermi stock 1150-2080 or equivalent) secure the coil in all four corners.  


Place a Panduit label (part number PSCB-3) or equivalent on the coil lead with the coil serial 


number indicated at the bottom of this traveler.



Technician(s)





Date

XX

6.8
Visually inspect the coil for exposed copper, proper placement of Fiberglass Tape, DMD, etc...



Crew Chief





Date



Lead Inspector





Date


6.9
Stage the coil for lead bending.



Technician(s)





Date

7.0
Large Lead Bending Fixture Assembly (ME-318570)



Note(s):

At no time during these operations are the leads to be cut to the length specified by the prints referenced.

Caution must be taken not to put a twist in the lead during the bending process.

7.1
Cut the Ty Raps off and position the coil (Leads Down) on the Large Lead Bending Fixture 

Assembly (ME-318570), center the coil using the Center Positioning Blocks (MB-318573), ensure 

that the lead end of the coil is against the center positioning block.  There will be a gap at the 

return end when the coil is positioned properly.  Clamp the coil into place, using the Side Holding 

Blocks (MB-318575/318574) and Clamp Plate (MD-318572).


 EMBED Word.Picture.8  




Technician(s)





Date

7.2
Ensuring that the lead end of the coil is butted against the center block as indicated in step 7.1, 

measure and record the gap between the coil and the center block at the return end using a tape 

measure.

Return End

Gap
Limit


Actual

Measurement
Pass
Fail
Out of

Tolerance


1/4" ± 1/32"







Technician(s)





Date

7.3
Set the 3/8" Key into the key way, attach the Lead Bending Fixture #6 Support Bracket 


(MD-318588) with Bend Shoe "A" (MC-318587) to the lead bending fixture per ME-318570.


 EMBED Word.Picture.8  



 EMBED Word.Picture.8  


Viewed from the return end of the fixturing.


Technician(s)





Date

X

7.4
Ensure that the Lead Bending Fixture Assembly (ME-318570) and the Lead Bending Fixture #6 



Support Bracket (MD-318588) with Bend Shoe "A" (MC-318587) are the correct orientation for 



the Sextupole #6 Large Coil (ME-318389).



Lead Person





Date

7.5
Bend the Outer Coil Lead using Lead Bending Fixture #6 Support Bracket (MD-318588) 


with Bend Shoe "A" (MC-318587) stopping at the scribe mark on Support Bracket MD-318588 

per ME-318389.  See diagrams below.



Note(s):

The following diagrams are viewed from the return end of the fixturing as indicated below.
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 EMBED Word.Picture.8  


Viewed from the return end of the fixturing.


Technician(s)





Date

X

7.6
Verify the lead bend follows the tooling called out in steps (7.1 through 7.5) and is per print 



ME-318389.  Ensure that no twists in the conductor have occurred.


 EMBED Word.Picture.8  


Viewed from the return end of the fixturing.


Lead Person





Date


7.7
Do a partial Bend of the Inner Coil Lead using Lead Bending Fixture #6 Support Bracket 



(MD-318588) with Bend Shoe "A" (MC-318587) stopping at the scribe mark on Support Bracket 


MD-318588 per ME-318389.  See diagrams below.


 EMBED Word.Picture.8  


Viewed from the return end of the fixturing.


Technician(s)





Date


7.8
Attach Bend Shoe "B" (MB-318577) to Lead Bending Fixture #6 Support Bracket (MD-318588) 


per MD-318586.


 EMBED Word.Picture.8  


Viewed from the return end of the fixturing.


Technician(s)





Date

X

7.9
Ensure that the Lead Bending Fixture Assembly (ME-318570) and the Lead Bending Fixture #6 


Support Bracket (MD-318588) with Bend Shoe "A" (MC-318587) and Bend Shoe "B" 



(MB-318577) are the correct orientation indicated by MD-318586 for the Sextupole #6 Large 


Coil ME-318389.



Lead Person





Date


7.10
Complete the Bend of the Inner Coil Lead using Lead Bending Fixture #6 Support Bracket 


(MD-318588) with Bend Shoe "B" (MB-318577) stopping at the scribe mark on Support Bracket 


MD-318588 per ME-318389.  See diagram below.


 EMBED Word.Picture.8  


Viewed from the return end of the fixturing.


Technician(s)





Date

X

7.11
Verify the lead bend follows the tooling called out in steps (7.6 through 7.10) and is per print 


ME-318389.  Ensure that no twists in the conductor have occurred.


 EMBED Word.Picture.8  


Viewed from the return end of the fixturing.



Lead Person





Date


7.12
Carefully remove the (Coil End Block Assembly MD-318586), the Side Holding Blocks



(MB-318575/318574) and Clamp Plate (MD-318572) from the bending fixture.  Remove the coil, 


using four (4) Ty-Raps (Fermi stock 1150-2080 or equivalent) secure the coil in all four corners.



Technician(s)





Date


7.13
Debur the two water passages at the lead ends, clean 2" of the leads to bare copper.  Using KPC 


820N (Fermi stock 1920-0700) and Heavy Disposable Wipers 






(Fermi stock 1660-2600 or equivalent) clean the exposed copper and stage for inspection.



Technician(s)





Date

8.0
Final Inspection
X

8.1
Perform the following Acceptance Electrical Tests.  Visually inspect the coil for damage/exposed 



copper, proper placement of Fiberglass tape, DMD, etc...

Electrical Test
Equipment Serial

Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

3.46 - 3.82 mΩ





Ls

@ 1 KHz

Reference Test Only

Not Subject to Limit

Values





Q

@ 1 KHz

Reference Test Only

Not Subject to Limit

Values





Ls

@ 100 Hz

Reference Test Only

Not Subject to Limit

Values





Q

@ 100 Hz

Reference Test Only

Not Subject to Limit

Values





100 Volt Ring









Inspector





Date

X

8.2
Attach the Flexible Tubing (1055-8025) or equivalent using two hose clamps to the leads and 



perform a flow test of the Sextupole Large Coil at a ∆P of 60 PSI and 100 PSI.  Refer to the 



Mechanical (Flow) Inspection (5520-ES-318968).  Record the Flow Cart Number in the table 



provided.

Flow Cart Number




Note(s):

If the flow test is performed using a flow cart equipped to read gallons per minute converting to milliliters is not required.  If the flow test is performed using a graduated milliliters cylinder perform the test for a period of ten seconds and record below.

Conversion Formula
(.0002641 * mL) 6 = GPM



∆P 60 PSI   (> 250mL)
(> .40 GPM)


  mL


  GPM



∆P 100 PSI (> 330mL)
(> .52 GPM)  


  mL


  GPM


Inspector





Date

XX

8.3
Verify that the previous steps (8.1 through 8.2) are within tolerance.



Lead Inspector





Date



Crew Chief





Date


8.4
Stage the coil in the coil staging area.



Note(s):

Cover Sextupole Coil Assemblies with green Herculite (Fermi stock 1740-0100).


Technician(s)





Date

9.0
Production Complete

XXX

9.1
Process Engineering verify that the FMI 18" Sextupole Large Coil #6 Winding Traveler 




(5520-TR-318846) 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.



Comments:



Process Engineering/Designee



Date

XXX

9.2
Assembly verify that the FMI 18" Sextupole Large Coil #6 Winding Traveler (5520-TR-318846) 



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.



Comments:



Assembly/Designee




Date

10.0
Attach the Process Engineering "OK to Proceed" Tag on the coil.



Process Engineering/Designee



Date

11.0
Proceed to the next major assembly operation -  Sextupole Large Coil #6 Insulation Traveler 











(5520-TR-318858).

FMI Sextupole #6 Large Coil Winding
Coil Serial No.
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