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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 product/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

2.2 The cable is insulated with Ceramic Tape wrapped with less than 50% overlap (48% +/- 2%).  Inner Coil Reel of cable needs 147.6' (45M) of cable, and a 3.281’ (1M) leader.  Outer Coil Reel of cable needs 170.6’ (52M) of cable and a 3.281’ (1M) leader.  Record the Cable Reel Serial No. used.

Reel Serial No.






Cable Description
_________________________________________


Technician(s)





Date

3.0
Pre-Coil Winding Preparation:


3.1
Using the appropriate lifting device, position the Reel of Insulated Conductor for the Outer Layer onto the tensioning machine with the thick edge of the Conductor facing up..  Record the serial number of the Reel.

Reel Serial No.






Cable Description
_________________________________________


Technician(s)





Date

3.2
Clean the Winding Table using a vacuum, Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent ensuring that all the tooling is clean of dirt, dust and other contaminants.



Technician(s)





Date

3.3
Use a file, fine round, (Fermi Stock 1246-1760) or equivalent, to deburr all the Retainers and Sizing Bars as required.  Once these items have been deburred, clean them using Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers

 (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

3.4
Mount the Rolling Guide Support Bar (MC-376105) to the Winding Mandrel.  Mount the Roller Guide Support Bar (MC-376105) and the Roller Guide Supports (MC-376115 / 376116) on the Winding Mandrel.

· Are the parts the same as used on the Quad winding setup?  Are these part numbers correct?

Comments 
____________________________________________



Technician(s)





Date

3.5
Clean the following using Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.

	Description (Qty)
	Part No.
	Cleaned

	Outer Layer Lead End Pole (1)
	MD-376592
	

	Outer Layer Lead End Pole Cane (1)
	MD-376593
	

	Outer Layer Lead End Spacer 1 (1)
	MD-376594
	

	Outer Layer Lead End Spacer 2 (1)
	MD-376595
	

	Outer Layer Lead End Spacer 3 (1)
	MD-376596
	

	Outer Layer Lead End Spacer 4 (1)
	MD-376597
	

	Outer Layer Lead End Shoe (1)
	MD-376598
	

	Outer Layer Return End Pole (1)
	MD-376599
	

	Outer Layer Return End Spacer #1 (1)
	MD-376600
	

	Outer Layer Return End Spacer #2 (1)
	MD-376601
	

	Outer Layer Return End Shoe (1)
	MD-376602
	

	
	
	

	HFM-Dipole Model, outer Wedge 1 (2)
	
	

	HFM-Dipole Model, outer Wedge 2 (2)
	MC-376169
	

	L2 Pole Center Long 01
	MD-411913
	

	L2 Pole Center Long 02
	MD-411914
	

	L2 Pole Center Short 03
	MD-411915
	

	L2 Pole Center Long 04
	MD-411916
	

	L2 Pole Center Long 05
	MD-411917
	




Technician(s)





Date

3.6
Produce Ceramic Matrix Filler by crushing Ceramic Cloth and combining it with CTD-_______ (1008X or 1202??) Ceramic Matrix Binder to a consistency of putty.  Use the Ceramic Matrix Filler to fill the Gaps and low spots on the Radial Surfaces of the Inner Coil.

Note(s):

Do not fill the gaps at the end of the wedges of the center pole.



Technician(s)





Date

3.7 Place the 2 Inter Layer Ceramic cloth Insulation on top of the Cured Inner Layer (ME-411918).  The total thickness of the two layers should be .015” +/- .003”.
Total ceramic cloth Insulation thickness as measured after curing the binder  __________
· What is the drawing number for these layers of insulation?_________________________________________


Technician(s)





Date

4.0
Coil Winding Set-Up


4.1
Thread the cable off the reel on Tensioner ___________, as shown below.

Picture of winding setup, please


Note(s):

The thick edge of the Cable is mounted up.




The cable tension is determined by the cross-section of the cable.


Technician(s)





Date

4.2
Remove one screw each from the Inner Layer Lead End and Return End Pole Pieces.  Attach the Outer Layer Lead End Pole (MC-376592) and Outer Layer Return End Pole (MC-376599) to the Winding Mandrel (MC-411882) through the Inner Layer Pole Pieces.



Note(s):
Leave the second screw in each of the Inner Layer Lead and Return End Pole Pieces.  These will be removed after curing the Outer Layer.

Check that all the screws remaining can be removed after winding and curing the outer layer.
[image: image5.wmf]STOP

STOP




Inspector or Lead Technician



Date

4.3
Attach the Five Outer Pole Center Pieces to the Winding Mandrel (ME-411882) and through the Inner Center Pole Pieces as per the Half-Coil Assembly (ME-411920).



Technician(s)





Date

4.4
Attach the Coil End Clamp Assemblies (MB-376131) to the Winding Mandrel.



Technician(s)





Date

4.5 Wrap the 5 Outer Layer Center Pole Pieces with Mica before adding the layer of S2-glass or ceramic cloth insulation.



Technician(s)





Date

4.6
Place Ceramic Insulation tape on both sides of the 5 Outer Layer Center Pole Pieces, as per the Cured Outer Layer drawing (ME-411919).



Technician(s)





Date

5.0
Coil Winding
5.1
Wrap the Lead and Return End Pole with Mica before adding the layer of S2-glass or ceramic cloth insulation.



Technician(s)





Date

5.2
Place .005” ceramic tape between the cable and the poles.


Technician(s)





Date

5.1 Thread the cable off the reel on Tensioner.  Set the Tensioner Parameters for the designated cable

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

_________________________________

· Please take a picture of the Winding Machine setup for the winding process.  Thanks!




Note(s):

The thick edge of the Cable is mounted up.





The cable tension is determined by the cross-section of the cable.



Technician(s)





Date

5.3
Position the turn table so that the Conductor wraps around the Outer Layer Lead End Pole (MC-376592), and lays flat against the 5 Outer Layer Center Pole Pieces.  Clamp the Conductor to the Pole Pieces.  Increase Winding tension to __40__ lbs.  Winding tension should be kept at __55__ lbs. and should not drop below__50__ lbs. nor exceed __55___ lbs.



Note(s):

For Reference, Winding Table is rotated Clockwise and the coil is wrapped Counter Clockwise.   Is this true?? _________
Constantly monitor for a cable to ground short through out the winding process.

Ensure that the Protective Insulated Steel Bars are installed between the Clamp and Conductor.

See Cured Outer Layer ME-441919 for the charting of all the Ceramic or S2-glass to be added to each turn during the winding process.  Please add comments in the traveler when you have added the Ceramic or S2-glass insulation and how much!


Technician(s)





Date

5.4
Wind Turn 1 around the Outer Layer Return End Pole (MC-376599), removing and replacing the Clamps as needed, proceeding to the Lead End.


Technician(s)





Date

5.5
Install the Outer Layer Lead End Pole Cane (MC-376593) and continue the winding process, clamping as required, until there are 2 Turns wound and the wire is exiting the Coil at the Lead End.



Note(s):
Press the Cane to the Mandrel with the End Clamp.



Technician(s)





Date

5.6
Install Outer Layer Lead End Spacer 1 (MC-376594) and the Outer Layer Return End Spacer 1 (MC-376600) per the Cured Outer Layer (ME-411183).  Slowly engage the winding table, turning the radius sufficiently to capture the Lead End Spacer and stop the Table when the Conductor holds the Outer Layer Return End Spacer 1 firmly in place.



Note(s):
Press the Spacer to the Mandrel with the End Clamp.



Technician(s)





Date

5.7
Position the Outer Layer Wedge 2 (MC-376169) for the Non-Transition Side against Turn 2 of the Coil with the notch of the Wedges located closest to the pole and Clamp in place.



Technician(s)





Date

5.8
Slowly engage the Winding Table to wind the cable around the Return End Spacer 1 (MC-376600).  Install the Outer Layer Lead End Spacer 2 (MC-376595) per Cured Outer Layer (ME-411183).  Continue the winding process, stopping the table when the Conductor holds the Outer Layer Lead End Spacer 2 firmly in place.



Note(s):
Press the Spacer to the Mandrel with the End Clamp.



Technician(s)





Date

5.9
Position the Outer Layer Wedge 2 (MC-376169) for the Transition Side against Turn 2 of the Coil with the notch of the Wedges located closest to the pole and clamp in place.



Technician(s)





Date

5.10
Record the gaps between the Outer Layer Wedge 2 (MC-376169) and the End Spacer in the Table provided.

	
	Gap Between Lead End Spacer & Wedge
	Wedge Length
	Gap Between Return End Spacer & Wedge

	Transition Side


	1
	
	2

	Non-Transition Side


	3
	
	4




Technician(s)





Date

5.11
Engage the Winding Table, clamping as required, for turns 3 though 7.



Technician(s)





Date

5.11
Install Outer Layer Lead End Spacer 3 (MC-376596) and the Outer Layer Return End Spacer 2 (MC-376601) per Cured Outer Layer (ME-411919).  Slowly engage the winding table, turning the radius sufficiently to capture the Outer Layer Lead End Spacer and stop the Table when the Conductor holds the Outer Layer Return End Spacer 2 firmly in place.



Note(s):
Press the Spacer to the Mandrel with the End Clamp.



Technician(s)





Date

5.12
Position the Outer Layer Wedge 1 (MC-376168) for the Non-Transition Side against Turn 7 of the Coil with the notch of the Wedges located closest to the pole and clamp in place.



Technician(s)





Date

5.13
Engage the Winding Table to wind the cable around the Outer Layer Return End Spacer 2 (MC-376601).  Install the Outer Layer Lead End Spacer 4 (MC-376597) per Cured Outer Layer (ME-411919).  Continue the winding process, stopping the table when the Conductor holds the Outer Layer Lead End Spacer 4 firmly in place.



Note(s):
Press the Spacer to the Mandrel with the End Clamp.



Technician(s)





Date

5.14
Position the Outer Layer Wedge 1 (MC-376168) for the Transition Side against Turn 7 of the Coil with the notch of the Wedges located closest to the pole and clamp in place.



Technician(s)





Date

5.15
Record the gaps between the Outer Layer Wedge 1 (MC-376168) and the End Spacer in the Table provided.

	
	Gap Between Lead End Spacer & Wedge
	Wedge Length
	Gap Between Return End Spacer & Wedge

	Transition Side


	1
	
	2

	Non-Transition Side


	3
	
	4




Technician(s)





Date

5.16
Slowly engage the Winding Table, turning the radius, continue the Winding process down the straight section clamping as required for turns 8 though 13.



Technician(s)





Date

5.17
Install Outer Layer Lead End Shoe (MC-376598) and the Outer Layer Return End Shoe (MC-376602) per Cured Outer Layer (ME-411183).



Technician(s)





Date

5.18
Install the Stainless Steel Plate (MB-411171) on the non-powered lead of the outer layer lead end shoe.  Install the Ceramic coil support (MB-411171) on the powered lead of the outer layer lead end shoe.




Technician(s)





Date

5.19
Do a complete Turn to Turn test at 1 amp.  Record the measurements and enter into the Excel file.  Then print the results and attach to this traveler.

Coil #____________
□Pass

□Fail

□Repaired


Technician(s)





Date

5.20
Install the Outer Layer Retainer Clip (MD-376123) and engage the Outer Layer End Shoes.



Technician(s)





Date

· Check the order of step 5.19 and 5.20, please ___________________________________

6.0
Coil Packaging:
6.1
Apply Ceramic Matrix Binder (CTD _____X) to the entire coil using a 1” wide paint brush and record the time.  Coil should be totally wetted at the end of this step.

Time




Amount used


cc



Note(s):
Wear Surgical Latex Gloves (Fermi stock 2250-2494) while doing this operation.



Technician(s)





Date

6.2
Rotate the Mandrel to the upright position and secure it from rotating.  Remove the Mandrel Clamps and Clamp Bars on either side of the Mandrel.



Technician(s)





Date

6.3
Install shim on both the Inner Layer Spacer Bar (MD-376109) and attach them on either side of the mandrel with Ceramic Binder as per Coil Winding Fixture Assembly (ME-411882).



Amount of Shim Installed






Time




Amount used


cc



Technician(s)





Date

6.4
Remove both the Lead and the Return End Clamp Assemblies (MD-376131) and install tie wraps at several locations.



Technician(s)





Date

6.5
Shrink-wrap the Coil using 50% lap Mylar tape, removing the tie wraps sequentially.



Technician(s)





Date

6.6
Install the Outer Layer Mold Retainers (MD-376112).



Technician(s)





Date

6.7
Ensure the Cable is secured, reduce tension and shut off the Tensioner.  Cut the Cable 18" from the Shoe.



Lead Person





Date

6.8
Rotate the Mandrel to the Up-side down position.

· Why is the Mandrel rotated up side down?



Technician(s)





Date

7.0
Curing Set-Up

7.1
Thoroughly clean the Curing Mold using Isopropyl Alcohol (Fermi stock 1920-0300), and a Lint Free Heavy Duty Wipe (Fermi stock 1660-2600).  Spray Mold with Silicone spray mold release.



Technician(s)





Date

7.2
Move the Winding Mandrel Assembly from the Winding Table to the Curing press and install in the center of the correct Curing Mold.



Technician(s)





Date

7.3
Tap the Winding Mandrel Assembly so that it is well seated in the Curing Mold.



Technician(s)





Date


7.4
Push the Mold into the Curing Press.



Technician(s)





Date


7.5
Energize the Curing Press.



Technician(s)





Date

8.0
Curing the Coil
Please add comments if the curing cycle is different in any way!!


8.1
Connect the Chromolox Resistance Heaters.


8.2
Use the Curing Press to apply the following pressures:

a)
Mandrel Pressure to 

600 psi




b)
Platen Pressure to 

1000 psi




c)
Record Platen Gaps in the table below




	SIDE A
	SIDE B

	
	



8.3
Use the Curing Press to apply the following pressures:

a)
Platen Pressure to 

0psi




b)
Mandrel Pressure to 

0psi






8.4
Use the Curing Press to apply the following pressures:

a)
Mandrel Pressure to 

600 psi




b)
Platen Pressure to 

1500 psi




c)
Record Platen Gaps in the table below




	SIDE A
	SIDE B

	
	



8.5
Use the Curing Press to apply the following pressures:

a)
Mandrel Pressure to 

600 psi




b)
Platen Pressure to 

3000 psi




c)
Record Platen Gaps in the table below




	SIDE A
	SIDE B

	
	


8.6
Use the Curing Press to apply the following pressures.  Record the time that the temperature is attained.

a)
Start the Cure cycle

Time





b)
Mandrel Pressure to 

600 psi




c)
Platen Pressure to 

3500 psi




d)
Record Platen Gaps in the table below




	SIDE A
	SIDE B

	
	


8.7
Use the Curing Press to apply the following pressures.  Record the time that the temperature is attained.

a)
Temperature to 150(C

Time




b)
Mandrel Pressure to 

600 psi




c)
Platen Pressure to 

3500 psi




d)
Record Platen Gaps in the table below




	SIDE A
	SIDE B

	
	



8.8

a)
Wait for 30 minutes






b)
Switch off the heaters and the Lock off Hydraulic system




Technician(s)





Date

9.0
Curing Cycle Complete

9.1
Shut down the System Power.  Make sure that all power systems are shut down.




Mandrel Hydraulic System




Platen Hydraulic System




Electric Heater Control System



Technician(s)





Date


9.2
Extract the Mold from the Press.



Technician(s)





Date

9.3
Remove the Mandrel Assembly from the Curing Mold and place on the Winding Table.



Technician(s)





Date

9.4
Remove the Outer Layer Mold Retainer (ME-376112).



Technician(s)





Date

10.0
Cured Coil Inspection

10.1
Measure the Coil length from End Shoe to End Shoe.


Coil Length  





Inspector





Date

10.2
Using a caliper or equivalent, measure the Return End of the Coil.

[image: image1.wmf]Picture not drawn to scale

Return End

Lead End

Outer Layer

Spacer

A

B

E

C

G

D

F


	
	Nominal (to spacer)
	Measured (to spacer)
	Gap between spacer and conductor

	A (End of 376599)
	3.150 in.
	
	

	B (Start of 376600)
	3.369 in.
	
	

	C  (End of 376600)
	4.725 in.
	
	

	D (Start of 376601)
	5.281 in.
	
	

	E (End of 376601)
	6.496 in.
	
	

	F (Start of 376602)
	7.165 in.
	
	

	G (End of 376602)
	8.299 in.
	
	N/A



Inspector





Date

10.3
Using a caliper or equivalent, measure the Lead End of the Coil.

[image: image2.wmf]Picture not drawn to scale

Return End

Lead End

Outer Layer

Spacer

A

B

E

C

G

D

F

H

I

J

K


	
	Nominal (to spacer)
	Measured (to spacer)
	Gap between spacer and conductor

	A (End of 376592)
	7.848 in.
	
	

	B (Start of 376593)
	7.961 in.
	
	

	C (End of 376593)
	8.481 in.
	
	

	D (Start of 376594)
	8.591 in.
	
	

	E (End of 376594)
	9.457 in.
	
	

	F (Start of 376595)
	9.563 in.
	
	

	G (End of 376595)
	10.055 in.
	
	

	H (Start of 376596)
	10.489 in.
	
	

	I  (End of 376596)
	11.112 in.
	
	

	J  (Start of 376597)
	11.219 in.
	
	

	K (End of 376597)
	11.827 in.
	
	

	L (End of 376598)
	12.359 in.
	
	

	M (End of 376598)
	17.535 in.
	
	N/A




Inspector





Date

10.4
Check all the winding parts for shorts to the Coil.



Technician(s)





Date


10.5
Use a scalpel to remove debris from the gaps in the Wedges and the Pole Pieces.



Technician(s)





Date


10.6
Verify the Gaps between the poles are clean.



Inspector





Date


10.7
Install ceramic insulation into each gap on the radial surface.



Technician(s)





Date

11.0
Post Curing


11.1
Remove the Side Bars and the Outer Layer Retainer Clips.



Technician(s)





Date

11.2
Remove the Coil from the Mandrel by removing the screws from the Center Pole Pieces, and place on a clean surface.



Note(s):

Take every precaution to ensure the Lead End Shoes do not separate from the cured coil.



Technician(s)





Date

11.3
Perform an Electrical Inspection.



Note:

The Cured Half Coil of the Mandrel should be placed on a wooden support during these measurements.

Support the Lead End at all times.

	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 A
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Hipot Coil to Ground
	
	< 5 µA @1 KV
	(A
	
	
	




Inspector





Date

11.4
Do a complete Turn to Turn test at 1 amp.  Record the measurements and enter into the Excel file.  Then print the results and attach to this traveler.

Coil #____________
□Pass

□Fail

□Repaired 


Responsible Authority



Date

12.0
Prepare the Coil for Sizing

12.1
Record the Coil being sized



2M Coil Serial Number






Technician(s)





Date

12.2
Two people lift the Coil while in the Coil Support Assembly.  
· Add pictures and description after this Coil support assembly is designed.



Technician(s)





Date

12.3
Size the Master

	Pressure (psi)
	A
	B
	C
	D

	250
	
	
	
	

	500
	
	
	
	

	1000
	
	
	
	

	1500
	
	
	
	

	2000
	
	
	
	

	2500
	
	
	
	

	3000
	
	
	
	

	2500
	
	
	
	

	2000
	
	
	
	

	1500
	
	
	
	

	1000
	
	
	
	

	500
	
	
	
	

	250
	
	
	
	




Technician(s)





Date

12.4
Size the Position #2

[image: image3.wmf]#

1

#

2

#

3

#

4

L

E

R

E

A

C

B

D


	Pressure (psi)
	A
	B
	C
	D

	250
	
	
	
	

	500
	
	
	
	

	1000
	
	
	
	

	1500
	
	
	
	

	2000
	
	
	
	

	2500
	
	
	
	

	3000
	
	
	
	

	2500
	
	
	
	

	2000
	
	
	
	

	1500
	
	
	
	

	1000
	
	
	
	


	500
	
	
	
	

	250
	
	
	
	




Technician(s)





Date


12.5
Size the Position #3

[image: image4.wmf]#

1

#

2

#

3

#

4

L

E

R

E

A

C

B

D


	Pressure (psi)
	A
	B
	C
	D

	250
	
	
	
	

	500
	
	
	
	

	1000
	
	
	
	

	1500
	
	
	
	

	2000
	
	
	
	

	2500
	
	
	
	

	3000
	
	
	
	

	2500
	
	
	
	

	2000
	
	
	
	

	1500
	
	
	
	

	1000
	
	
	
	

	500
	
	
	
	

	250
	
	
	
	




Technician(s)





Date


12.6
Size the Master

	Pressure (psi)
	A
	B
	C
	D

	250
	
	
	
	

	500
	
	
	
	

	1000
	
	
	
	

	1500
	
	
	
	

	2000
	
	
	
	

	2500
	
	
	
	

	3000
	
	
	
	

	2500
	
	
	
	

	2000
	
	
	
	

	1500
	
	
	
	

	1000
	
	
	
	

	500
	
	
	
	

	250
	
	
	
	




Technician(s)





Date


13.0
Perform an Electrical Inspection.



Note:

The Cured Half Coil of the Mandrel should be placed on a wooden support during these measurements.

Support the Lead End at all times.

	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 A
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Hipot Coil to Ground
	
	< 5 µA @1 KV
	(A
	
	
	




Inspector





Date

13.1
Do a complete Turn to Turn test at 1 amp.  Record the measurements and enter into the Excel file.  Then print the results and attach to this traveler.

Coil #____________
□Pass

□Fail

□Repaired 



Responsible Authority



Date

14.0 Production Complete
14.1 Process Engineering verifies 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.



Comments:



Process Engineering/Designee



Date

Coil





Insulation





Conductor





Stainless Steel Plate





Lead End Shoe





Coil











Return End





Insulation





Conductor





Lead End Shoe























HFM 2M Dipole Outer Layer Winding Traveler

HFM Serial No.

«SerialNo»-«ReworkID»


Note(s):

«Notes»
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