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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
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 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 for this production operation to this traveler.  Ensure that the serial number on the Parts Kit matches the serial number of this traveler.  Verify that the Parts Kit received is complete.



Process Engineering/Designee



Date

3.0
Coil Winding Table Setup Procedure (Reel for First Coil Set – 1st Layer)

3.1
Set up the winding fixture for the coil about to be wound.  All coil contacting surfaces of the fixture must be cleaned with KPC 820N (Fermi stock 1920-0705) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

X
3.2
Using a Steel Measuring Tape (Starrett Cat. No. W530F-50 or equivalent) verify the length of the winding mandrel from the two outer most sides of the fixture. Record Actual Dimension below.

Record Actual Dimension






Lead Person





Date

3.3
Set the adjustable tensioning arm on the spindle to the halfway point.  Position the winding fixture so that the transition is facing the tensioning arm.  Turn the fixture so that the transition step is vertical to the winding table.
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Technician(s)





Date

4.0
Conductor Back Winding
X
4.1
Perform a BB Inspection of the .460 sq. conductor (MA-116775) cooling passage with a .218" diameter ball bearing.  Cover the exit hole on the reel of conductor with a rag or slide a glove over the end of the conductor to catch the ball bearings.  Use minimum required air pressure (1 to 10 psi.) to test the reel of conductor.

Pass


Fail

Note(s):

If the BB Inspection fails notify supervisor.


Lead Person





Date

XX
4.2
Indicate the known length of the .460 sq. conductor (MA-116775).

90 Feet or more, go to Step 5.1


89 Feet or less, go to Step 4.3



Lead Person





Date



Crew Chief





Date

4.3
Using the overhead crane and appropriate lifting device, position the tested conductor reel on the feeder reel of the Length Measuring Equipment (McMaster Carr 1686T75) or equivalent.  Feed the outer most end of the conductor through the Rotary Counter (McMaster Carr 1674T64 or equivalent) to the coiler reel.



Technician(s)





Date

4.4
Begin back winding the conductor on to the coiler reel, stopping at forty (40) feet.



Technician(s)





Date

X
4.5
Ensure that the conductor remaining is sufficient to wind the outer layer at fifty (50) feet.  Attach two (2) Ty-Raps (Fermi stock 1150-2080 or equivalent) to the outer half of the conductor reel (50 foot section).  Proceed to Step 5.2.



Lead Person





Date

5.0
Coil Winding Table Setup Procedure (Reel for First Coil Set – 2nd Layer)


5.1
Calculate the number of turns required to wind the eight (8) turn layer of the coil using the formula below.  Attach two (2) Ty-Raps (Fermi stock 1150-2080 or equivalent) to the outer half of the number of turns split from the conductor reel.

NT = Number of turns.  NTS = Number of turns split.

Formula:  NT * .45 = NTS

 EMBED Word.Picture.8  




Technician(s)





Date

5.2
Place the conductor into the Conductor Forming Fixture Assembly (ME-388259) and form the necessary transition.



Technician(s)





Date

5.3
Verify the Conductor is properly installed on the conductor Forming Fixture for the proper winding direction.



Lead Person





Date

5.4
Using the overhead crane and appropriate lifting device, attach the lifting device to the inner half of the conductor.  Suspend the conductor above the winding fixture, holding the outer half of the conductor reel, cut the Ty-Raps and unreel the outer half sufficiently to reach the tensioning spindle.

Note(s):

When suspending the conductor above the winding fixture exercise extreme caution so as not to over bend (kink) the conductor.  The conductor must make a long gradual transition to the reel from the fixture WITHOUT ANY TWISTS.
Extend the suspended conductor down the length of the fixture on the step to the Start Clamps (MB-185223).  Using the clamps supplied with the fixture, secure the conductor to the fixture.  Feed the conductor through the Phenolic guide block.



Technician(s)





Date

5.5
Engage the adjustable tensioning arm, backing it away from the fixture, increase the pressure on the Phenolic block until the gage reads 600 lbs. force (± 100 lbs. not to exceed 700 lbs. force) and stop the tensioning arm.



Technician(s)





Date

6.0
8 Turn Layer Winding (First Coil Set – 1st Layer)

Note(s):

For all subsequent operations of the winding table refer to the Large Turn Table (Winding Table) Operation Procedure (5525-OP-318944).
At no time is a hammer to be used directly against the conductor.

Ensure that there is NO TWIST in the conductor.

6.1
Engage the winding table in the clockwise direction for 90°, use minimum hammer force necessary to form the turn to the fixture and avoid conductor damage.  Monitor the clamping cylinder pressure so that the load cell gauge reads 600 lbs. force ± 100 lbs.  Maximum pressure should not exceed 700 lbs. force.  Adjust the pressure to the clamping cylinder as necessary.



Technician(s)





Date

6.2
Energize the Tilt-Top and rotate the winding fixture 90° forming the conductor to the fixture. Winding through the transition down on to the eight (8) layer section of the winding fixture.  Maintain tension with the adjustable tensioning arm on the tensioning device.  Clamp the conductor to the winding fixture using Bottom End Clamps

 (MD-185088/MD-185282) as required.



Technician(s)





Date

6.3
Adjust the pressure valve to maintain the tensioner clamping cylinder at 600 lbs. force ± 100 lbs. as winding continues for the next 180°, then stop.  Ensure that the maximum readings do not exceed 700-lbs. force.  Use minimum hammer force necessary to form the turn and avoid conductor damage. Restrain the conductor to the end plate as necessary by using the Bottom End Clamps

 (MD-185088/MD-185282).



Technician(s)





Date

X
6.4
Verify that the tension of the conductor load cell gauge reads 600 lbs. force ± 100 lbs. measured during the continued winding table rotation.  Ensure that the maximum readings do not exceed 700-lbs. force.

Record Actual Tension




Pass

Fail



Lead Person





Date

X
6.5
Perform a Height and Width Dimension Check of the conductor halfway between the tensioner and the winding fixture before winding the coil.

	Dimension
	Limit

(Bare Conductor)
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Height
	(.450") to (.470")
	
	
	
	

	Width
	(.450") to (.470")
	
	
	
	




Lead Person





Date

6.6
Set up the Coil Insulating Wrapper II (ME-351226) between the Phenolic Guide Block and the Winding Table.  Wrap the conductor ½ lapped, using .007 x 1” wide Fiberglass Tape (MA-116511) as per Lower Coil Assembly (ME-388199).



Technician(s)





Date

6.7
Perform the following:

Note(s):

At NO TIME during the winding process is the conductor to be pulled free of the tensioning device.

Note(s):

Conductor must be wound straight to other turns and must be free of twists.
1)
Energize the Tilt-Top and form the conductor to the fixture as it rotates 90°.  Use minimum hammer force necessary to form the turn and avoid conductor damage.

2)
Rotate the winding table clockwise 180°, forming the conductor to the winding fixture as it rotates.  Use minimum hammer force necessary to form the turn and avoid conductor damage, clamping the conductor to the winding fixture using the bottom clamps (MD-185088/MD-185282) as required.

3)
As the Tilt-Top rotates 90°, form the conductor to the fixture.  Use minimum hammer force necessary to form the turn and avoid conductor damage.



Technician(s)





Date

6.8
Repeat step 6.7 until eight (8) turns may be counted on both sides (straight sections) of the winding fixture.



Technician(s)





Date

7.0
Adding Additional Conductor to Complete Winding
Note(s):

In the event no additional conductor is required step 7.1 through 7.15 will be blank.
7.1
Stop the winding/insulating process at the nearest radius that allows the conductor to remain in the tensioning device.  Make the splice on either the Lead End or Return End (Depending on availability of conductor length) midway in straight section.  Securely clamp the conductor to the winding fixture.  Release the tensioner.  Cut the lead as close to the tensioner as possible for machining, yet the cut and machined length must fall greater than six (6") inches from the nearest radius.

Note(s):

Do not insulate the conductor to the cut location.  Leave four (4) feet uninsulated.  Cutting the roll of Fiberglass tape and removal of the machine or leaving the machine and Fiberglass tape attach to the conductor is at the operator’s discretion.



Technician(s)





Date

7.2
Install the coil starting lead into the Setco Counter Boring and Facing Fixture center the coil lead in the fixture, so there is 1/32" ± 1/64" past the 5/16" Collet (5C Collar).  Tighten the De-StaClamp to secure the coil starting lead into place.

Note(s):

Take care not to damage the conductor during the installation into the Counter Boring and Facing Fixture.

The drill bit must align with the center of the conductor not the center of the water passage.



Technician(s)





Date

Note(s):

In the event no additional conductor is required step 7.1 through 7.15 will be blank.
7.3
Machine and counter bore the coil lead as per (ME-388199).  Using a Tapered Ream
 (Fermi stock 1264-0800 or equivalent), deburr the water passage.
Note(s):

Use Snoop (Fermi stock 1070-2200 or equivalent) as required while machining the coil lead.
Do not remove any additional material from the face of the coil lead.
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Deburr all sharp edges produced by the previous operations.  Clean the conductor, water passages and the immediate area using a vacuum.  Remove any additional milling chips from the water passages by holding the vacuum hose over one of the water passages and blowing air through the other water passage, switch the hoses and repeat until the water passage is free of debris.



Technician(s)





Date

X
7.4
Verify the counter bore diameter and depth of the conductor using the Go/No Go Gauge
 (MA-351136) or approved measuring equipment and that the conductor leads comply with ME-197276.  Record the results in the table below.

	Counter Bore Inspection

	Location
	Limit
	Pass
	Fail
	Limit
	Pass
	Fail

	Coil Lead
	.375"/.376"
	
	
	.515"/.525"
	
	




Lead Inspector





Date

Note(s):

In the event no additional conductor is required step 7.1 through 7.15 will be blank.
7.5
Machine and counter bore the reel lead as per (ME-388199).  Using a Tapered Ream (Fermi stock 1264-0800 or equivalent), deburr the water passage.
Note(s):

Use Snoop (Fermi stock 1070-2200 or equivalent) as required while machining the coil lead.
Do not remove any additional material from the face of the coil lead.
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Deburr all sharp edges produced by the previous operations.  Clean the conductor, water passages and the immediate area using a vacuum.  Remove any additional milling chips from the water passages by holding the vacuum hose over one of the water passages and blowing air through the other water passage, switch the hoses and repeat until the water passage is free of debris.



Technician(s)





Date

X
7.6
Verify the counter bore diameter and depth of the conductor using the Go/No Go Gauge (MA-351136) or approved measuring equipment and that the conductor leads comply with (ME-388199).  Record the results in the table below.

	Counter Bore Inspection

	Location
	Limit
	Pass
	Fail
	Limit
	Pass
	Fail

	Reel Lead
	.375"/.376"
	
	
	.515"/.525"
	
	




Lead Inspector





Date

Note(s):

In the event no additional conductor is required step 7.1 through 7.15 will be blank.
X
7.7
Assemble the Copper Sleeve (MA-186691), with the Sil-Fos #15 Washers (MA-351037), and the two (2) Sil-Fos #15 Rings (MA-186692) as per (ME-333199).



Lead Person





Date

7.8
Position the coil lead and the lead from the reel such that the two may be joined together.  Assemble the sleeve into the lead of the coil and the lead of the reel.



Technician(s)





Date

7.9
Attach the brazing fixture (MB-351443) to the conductors about to be joined together.  Align the conductors such that there is NO TWIST between the two leads.



Technician(s)





Date

X
7.10
Verify the position of the components to be brazed together as per (ME-388199).



Lead Person





Date

7.11
Heat the leads with a torch until the area surrounding the joint is cherry red.  Apply
 Sil-Fos # 15 (MA-116256) at the joint.  Feed the Sil-Fos #15 into the joint and move the torch around the joint to produce 100% Sil-Fos #15 flow and a uniform braze.  Refer to the General Brazing Specification (ES-318973).

*CAUTION* Material and areas being heated represent a burn hazard.

Note(s):
Do not over heat the material causing the copper to flow.

Do not use water to cool the joints.  Allow all brazed joints to air cool.



Technician(s)





Date

Note(s):

In the event no additional conductor is required step 7.1 through 7.15 will be blank.
7.12
Reattach the Fiberglass Tape (MA-351462) if required.  Prior to starting the winding operation, insulate over the braze joint using the Coil Insulating Wrapper II (ME-351226) or other approved methods) with 1/2 lapped Fiberglass Tape (MA-351462) and mark its location using Kapton Adhesive Backed Tape (MA-116534 or equivalent) as indicated in the diagram below.  The insulation process is to be continued during the entire winding operation.
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Note(s):

Transitions between the Fiberglass Tape (MA-351462) and the Fiberglass Tape (MA-351462) must be made so that no area of the conductor is uninsulated and additional build-up of the tape is minimized.

Not Required



Technician(s)





Date

7.13
Remove the conductor from the brazing fixture and cover the insulated coil/conductor with green Herculite (Fermi stock 1740-0100).  Using Brown Roloc (MA-274983) and a small buffer, remove any excess brazing material.

Note(s):

Remove only the minimum amount of material necessary.















Technician(s)





Date

XX
7.14
Verify that the position of the brazed components are in accordance with (ME-388199) and that there is NO TWIST or damage in the conductor or brazed joint.  Ensure that the conductor is of the correct size at the brazed joint.



Crew Chief





Date















Inspector





Date

Note(s):

In the event no additional conductor is required step 7.1 through 7.15 will be blank.
7.15
Mark the drawing below indicating the location of the splice performed at either the Lead End or Return End.
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Technician(s)





Date

8.0
Lead Bending Procedure - 8 Turn Layer

X
8.1
Verify that all 8 turns are wound correctly and that there is NO TWIST in the conductor.



Lead Person





Date
8.2
Rotate the winding table clockwise 90°, forming the conductor to the winding fixture as it rotates.  Use minimum hammer force necessary to form the turn and avoid conductor damage, clamping the conductor to the winding fixture using C-clamps as required.


Technician(s)





Date

8.3
Clamp the conductor presently going to the tensioner to the winding fixture.  Mark the lead to be cut beyond the winding fixture.  Release the tensioning device.



Technician(s)





Date

XX
8.4
Verify that the fixture is of the correct configuration to bend the 8 turn layer lead.  Verify that the lead is marked long enough to allow the lead to be bent by the winding fixture, ensuring that once the lead is bent, there is a sufficient amount of material remaining to scribe the lead as indicated by the bending fixture.



Lead Person





Date



Crew Chief





Date

8.5
Cut the lead as shown below (Ref. to ME-388199), using a portable band saw or equivalent.
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Technician(s)





Date

8.6
Bend the conductor using the winding fixture to conform to the bending fixture attachment as per (ME-388166).  Use minimum hammer force necessary to form the turn and avoid conductor damage.  Scribe the lead as per (ME-388166).



Technician(s)





Date

X
8.7
Verify that the conductor lead conforms to the bending fixture attachment and the lead has been scribed as indicated by the bending fixture attachment.



Lead Person





Date

9.0
Coil Winding Table Setup Procedure
Note(s):

When moving the suspended conductor from above the winding fixture, exercise extreme caution so as not to over bend (kink) the conductor.  The conductor must be relocated to the spindle WITHOUT ANY TWISTS in the conductor.
9.1
Set the adjustable tensioning arm on the spindle to the halfway point.  Position the winding fixture so that the start of the 8-turn layer is facing the tensioning arm (lead end of the fixture opposite the tensioning arm).  Turn the fixture so that the transition lip is vertical to the winding table.
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Install the suspended reel of copper conductor (.460" MA-116775) measuring fifty (50) feet on the tensioner spindle.  Feed the conductor through the Phenolic guide block.  Restrain the conductor to the fixture by using the Start Clamps (MB-185223) and Top End Clamps (MD-185085/MD-185087) as required.



Technician(s)





Date

9.2
Engage the adjustable tensioning arm, backing it away from the fixture, increase the pressure on the Phenolic block until the gage reads 600 lbs. force (± 100 lbs. not to exceed 700 lbs. force) and stop the tensioning arm.



Technician(s)





Date

Note(s):

For all subsequent operations of the winding table refer to the Large Turn Table (Winding Table) Operation Procedure (5525-OP-318944).
At no time is a hammer to be used directly against the conductor.
9.3
Engage the winding table in the counter-clockwise direction for 90°, use minimum hammer force necessary to form the turn to the fixture and avoid conductor damage.  Monitor the clamping cylinder pressure so that the load cell gauge reads 600 lbs. force ± 100 lbs.  Maximum pressure should not exceed 700 lbs. force.  Adjust the pressure to the clamping cylinder as necessary.

Note(s):

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

Ensure that NO TWIST has occurred in the conductor.


Technician(s)





Date

X
9.4
Verify that the tension of the conductor load cell gauge reads 600 lbs. force ± 100 lbs. measured during the continued winding table rotation.  Ensure that the maximum readings do not exceed 700-lbs. force.

Record Actual Tension




Pass

Fail



Lead Person





Date

X
9.5
Perform a Height and Width Dimension Check of the actual conductor still attached to the winding fixture.

	Dimension
	Limit

(Bare Conductor)
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Height
	(.450") to (.470")
	
	
	
	

	Width
	(.450") to (.470")
	
	
	
	




Lead Person





Date

9.6
Energize the Tilt-Top and rotate the winding fixture 90° forming the conductor to the fixture.  Maintain tension with the adjustable tensioning arm on the tensioning device.



Technician(s)





Date

9.7
Rotate the winding table counter-clockwise 180°, forming the conductor to the winding fixture as it rotates.  Use minimum hammer force necessary to form the turn and avoid conductor damage, clamping the conductor to the winding fixture using the Start Clamps (MB-185223) as required, then stop the winding process.



Technician(s)





Date

9.8
Repeat Steps 9.6 and 9.7 until all 8 turns are completed.



Technician(s)





Date

10.0
8 Turn Layer Winding (First Coil Set – 2nd Layer)

Note(s):

At NO TIME during the winding process is the conductor to be pulled free of the tensioning device.

For all subsequent operations of the winding table refer to the Large Turn Table (Winding Table) Operation Procedure (5525-OP-318944).
At no time is a hammer to be used directly against the conductor.

Ensure that there is NO TWIST in the conductor.

10.1
Engage the winding table in the clockwise direction for 90°, use minimum hammer force necessary to form the turn to the fixture and avoid conductor damage.  Monitor the clamping cylinder pressure so that the load cell gauge reads 600 lbs. force ± 100 lbs.  Maximum pressure should not exceed 700 lbs. force.  Adjust the pressure to the clamping cylinder as necessary.



Technician(s)





Date

10.2
Energize the Tilt-Top and rotate the winding fixture 90° forming the conductor to the fixture. Winding through the transition down on to the eight (8) layer section of the winding fixture.  Maintain tension with the adjustable tensioning arm on the tensioning device.  Clamp the conductor to the winding fixture using Bottom End Clamps

 (MD-185088/MD-185282) as required.  Attach the Outside End Plate (MD-176600) to the lead end over the conductor.



Technician(s)





Date

10.3
Adjust the pressure valve to maintain the tensioner clamping cylinder at 600 lbs. force
 ± 100 lbs. as winding continues for the next 180°, then stop.  Ensure that the maximum readings do not exceed 700-lbs. force.  Use minimum hammer force necessary to form the turn and avoid conductor damage. Restrain the conductor to the end plate as necessary by using the Bottom End Clamps (MD-185088/MD-185282).



Technician(s)





Date

X
10.4
Verify that the tension of the conductor load cell gauge reads 600 lbs. force ± 100 lbs. measured during the continued winding table rotation.  Ensure that the maximum readings do not exceed 700-lbs. force.

Record Actual Tension




Pass

Fail



Lead Person





Date

X
10.5
Perform a Height and Width Dimension Check of the conductor halfway between the tensioner and the winding fixture before winding the coil.

	Dimension
	Limit

(Bare Conductor)
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Height
	(.450") to (.470")
	
	
	
	

	Width
	(.450") to (.470")
	
	
	
	




Lead Person





Date

10.6
Perform the following:

Note(s):

At NO TIME during the winding process is the conductor to be pulled free of the tensioning device.

Note(s):

Conductor must be wound straight to other turns and must be free of twists.
1)
Energize the Tilt-Top and form the conductor to the fixture as it rotates 90°.  Use minimum hammer force necessary to form the turn and avoid conductor damage.

2)
Rotate the winding table clockwise 180°, forming the conductor to the winding fixture as it rotates.  Use minimum hammer force necessary to form the turn and avoid conductor damage, clamping the conductor to the winding fixture using the bottom clamps (MD-185088/MD-185282) as required.

3)
As the Tilt-Top rotates 90°, form the conductor to the fixture.  Use minimum hammer force necessary to form the turn and avoid conductor and insulator damage.



Technician(s)





Date

10.7
Repeat step 10.6 until eight (8) turns may be counted on both sides (straight sections) of the winding fixture.



Technician(s)





Date

11.0
Lead Bending Procedure - 8 Turn Layer

X
11.1
Verify that the First Coil Set - 2nd Layer is wound on top of the 1st Layer correctly and that there is NO TWIST in the conductor.



Lead Person





Date
11.2
Rotate the winding table clockwise 90°, forming the conductor to the winding fixture as it rotates as per (ME-388166).  Use minimum hammer force necessary to form the turn and avoid conductor damage, clamping the conductor to the winding fixture using C-clamps as required.


Technician(s)





Date

11.3
Clamp the conductor presently going to the tensioner to the winding fixture.  Mark the lead to be cut beyond the winding fixture.  Release the tensioning device.



Technician(s)





Date

XX
11.4
Verify that the fixture is of the correct configuration to bend the 8 turn layer lead.  Verify that the lead is marked long enough to allow the lead to be bent by the winding fixture, ensuring that once the lead is bent, there is a sufficient amount of material remaining to scribe the lead as indicated by the bending fixture.



Lead Person





Date



Crew Chief





Date

11.5
Cut the lead as shown below (Ref. to ME-388199), using a portable band saw or equivalent.
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Technician(s)





Date

11.6
Bend the conductor using the winding fixture to conform to the bending fixture attachment as per (ME-388166).  Use minimum hammer force necessary to form the turn and avoid conductor damage.  Scribe the lead as per (ME-388166).



Technician(s)





Date

X
11.7
Verify that the conductor lead conforms to the bending fixture attachment and the lead has been scribed as per (ME-388166).



Lead Person





Date

12.0
Inspection
12.1
Using the overhead crane and appropriate lifting device, move the Lower Coil Assembly (ME-388199) to the Wrapping Room.



Technician(s)





Date

12.2
Stamp the Coil Serial Number, found at the bottom of this traveler, on each Coil Set Lead in ¼” high letters, as shown below.

EXAMPLE

TLLLCW1-001 (For the 1st Coil Set)
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Technician(s)





Date

12.3
Clamp the Coils together using C-Clamps or equivalent.



Technician(s)





Date

13.0
Coil Winding Table Setup Procedure (Reel for Second Coil Set – 1st Layer)

13.1
Set up the winding fixture for the coil about to be wound.  All coil contacting surfaces of the fixture must be cleaned with KPC 820N (Fermi stock 1920-0705) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

X
13.2
Using a Steel Measuring Tape (Starrett Cat. No. W530F-50 or equivalent) verify the length of the winding mandrel from the two outer most sides of the fixture. Record Actual Dimension below.

Record Actual Dimension






Lead Person





Date

13.3
Set the adjustable tensioning arm on the spindle to the halfway point.  Position the winding fixture so that the transition is facing the tensioning arm.  Turn the fixture so that the transition step is vertical to the winding table.
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Technician(s)





Date

14.0
Conductor Back Winding
X
14.1
Perform a BB Inspection of the .460 sq. conductor (MA-116775) cooling passage with a .218" (11/32) diameter ball bearing.  Cover the exit hole on the reel of conductor with a rag or slide a glove over the end of the conductor to catch the ball bearings.  Use minimum required air pressure (1 to 10 psi.) to test the reel of conductor.

Pass


Fail

Note(s):

If the BB Inspection fails notify supervisor.


Lead Person





Date

XX
14.2
Indicate the known length of the .460 sq. conductor (MA-116775).

90 Feet or more, go to Step 15.1


89 Feet or less, go to Step 14.3



Lead Person





Date



Crew Chief





Date

14.3
Using the overhead crane and appropriate lifting device, position the tested conductor reel on the feeder reel of the Length Measuring Equipment (McMaster Carr 1686T75) or equivalent.  Feed the outer most end of the conductor through the Rotary Counter (McMaster Carr 1674T64 or equivalent) to the coiler reel.



Technician(s)





Date

14.4
Begin back winding the conductor on to the coiler reel, stopping at forty (40) feet.



Technician(s)





Date

X
14.5
Ensure that the conductor remaining is sufficient to wind the outer layer at fifty (50) feet.  Attach two (2) Ty-Raps (Fermi stock 1150-2080 or equivalent) to the outer half of the conductor reel (50 foot section).  Proceed to Step 15.2.



Lead Person





Date

15.0 Coil Winding Table Setup Procedure (Reel for Second Coil Set – 2nd Layer)

15.1
Calculate the number of turns required to wind the eight (8) turn layer of the coil using the formula below.  Attach two (2) Ty-Raps (Fermi stock 1150-2080 or equivalent) to the outer half of the number of turns split from the conductor reel.

NT = Number of turns.  NTS = Number of turns split.

Formula:  NT * .45 = NTS

 EMBED Word.Picture.8  




Technician(s)





Date

15.2
Place the conductor into the Conductor Forming Fixture Assembly (ME-388259) and form the necessary transition.



Technician(s)





Date

15.3
Using the overhead crane and appropriate lifting device, attach the lifting device to the inner half of the conductor.  Suspend the conductor above the winding fixture, holding the outer half of the conductor reel, cut the Ty-Raps and unreel the outer half sufficiently to reach the tensioning spindle.

Note(s):

When suspending the conductor above the winding fixture exercise extreme caution so as not to over bend (kink) the conductor.  The conductor must make a long gradual transition to the reel from the fixture WITHOUT ANY TWISTS.
Extend the suspended conductor down the length of the fixture on the step to the Start Clamps (MB-185223).  Using the clamps supplied with the fixture, secure the conductor to the fixture.  Feed the conductor through the Phenolic guide block.



Technician(s)





Date

15.4
Engage the adjustable tensioning arm, backing it away from the fixture, increase the pressure on the Phenolic block until the gage reads 600 lbs. force (± 100 lbs. not to exceed 700 lbs. force) and stop the tensioning arm.



Technician(s)





Date

16.0
8 Turn Layer Winding (Second Coil Set – 1st Layer)

Note(s):

For all subsequent operations of the winding table refer to the Large Turn Table (Winding Table) Operation Procedure (5525-OP-318944).
At no time is a hammer to be used directly against the conductor.

Ensure that there is NO TWIST in the conductor.

X
16.1
Verify that the tension of the conductor load cell gauge reads 600 lbs. force ± 100 lbs. measured during the continued winding table rotation.  Ensure that the maximum readings do not exceed 700-lbs. force.

Record Actual Tension




Pass

Fail



Lead Person





Date

X
16.2
Perform a Height and Width Dimension Check of the conductor halfway between the tensioner and the winding fixture before winding the coil.

	Dimension
	Limit

(Bare Conductor)
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Height
	(.450") to (.470")
	
	
	
	

	Width
	(.450") to (.470")
	
	
	
	




Lead Person





Date

16.3
Set up the Coil Insulating Wrapper II (ME-351226) between the Phenolic Guide Block and the Winding Table.  Wrap the conductor ½ lapped, using .007 x 1” wide Fiberglass Tape (MA-116511) as per Lower Coil Assembly (ME-388199).



Technician(s)





Date

16.4
Perform the following:

Note(s):

At NO TIME during the winding process is the conductor to be pulled free of the tensioning device.

Note(s):

Conductor must be wound straight to other turns and must be free of twists.
1)
Energize the Tilt-Top and form the conductor to the fixture as it rotates 90°.  Use minimum hammer force necessary to form the turn and avoid conductor damage.

2)
Rotate the winding table clockwise 180°, forming the conductor to the winding fixture as it rotates.  Use minimum hammer force necessary to form the turn and avoid conductor damage, clamping the conductor to the winding fixture using the bottom clamps (MD-185088/MD-185282) as required.

3)
As the Tilt-Top rotates 90°, form the conductor to the fixture.  Use minimum hammer force necessary to form the turn and avoid conductor damage.



Technician(s)





Date

16.5
Repeat step 16.4 until eight (8) turns may be counted on both sides (straight sections) of the winding fixture.



Technician(s)





Date

17.0
Adding Additional Conductor to Complete Winding
Note(s):

In the event no additional conductor is required step 17.1 through 17.15 will be blank.
17.1
Stop the winding/insulating process at the nearest radius that allows the conductor to remain in the tensioning device.  Make the splice on either the Lead End or Return End (Depending on availability of conductor length) midway in straight section.  Securely clamp the conductor to the winding fixture.  Release the tensioner.  Cut the lead as close to the tensioner as possible for machining, yet the cut and machined length must fall greater than six (6") inches from the nearest radius.

Note(s):

Do not insulate the conductor to the cut location.  Leave four (4) feet uninsulated.  Cutting the roll of Fiberglass tape and removal of the machine or leaving the machine and Fiberglass tape attach to the conductor is at the operator’s discretion.



Technician(s)





Date

17.2
Install the coil starting lead into the Setco Counter Boring and Facing Fixture center the coil lead in the fixture, so there is 1/32" ± 1/64" past the 5/16" Collet (5C Collar).  Tighten the De-StaClamp to secure the coil starting lead into place.

Note(s):

Take care not to damage the conductor during the installation into the Counter Boring and Facing Fixture.

The drill bit must align with the center of the conductor not the center of the water passage.



Technician(s)





Date

Note(s):

In the event no additional conductor is required step 17.1 through 17.15 will be blank.
17.3
Machine and counter bore the coil lead as per (ME-388199).  Using a Tapered Ream
 (Fermi stock 1264-0800 or equivalent), deburr the water passage.
Note(s):

Use Snoop (Fermi stock 1070-2200 or equivalent) as required while machining the coil lead.
Do not remove any additional material from the face of the coil lead.
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Deburr all sharp edges produced by the previous operations.  Clean the conductor, water passages and the immediate area using a vacuum.  Remove any additional milling chips from the water passages by holding the vacuum hose over one of the water passages and blowing air through the other water passage, switch the hoses and repeat until the water passage is free of debris.



Technician(s)





Date

X
17.4
Verify the counter bore diameter and depth of the conductor using the Go/No Go Gauge
 (MA-351136) or approved measuring equipment and that the conductor leads comply with (ME-388199).  Record the results in the table below.

	Counter Bore Inspection

	Location
	Limit
	Pass
	Fail
	Limit
	Pass
	Fail

	Coil Lead
	.375"/.376"
	
	
	.515"/.525"
	
	




Lead Inspector





Date

Note(s):

In the event no additional conductor is required step 17.1 through 17.15 will be blank.
17.5
Machine and counter bore the reel lead as per (ME-388199).  Using a Tapered Ream (Fermi stock 1264-0800 or equivalent), deburr the water passage.
Note(s):

Use Snoop (Fermi stock 1070-2200 or equivalent) as required while machining the coil lead.
Do not remove any additional material from the face of the coil lead.
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Deburr all sharp edges produced by the previous operations.  Clean the conductor, water passages and the immediate area using a vacuum.  Remove any additional milling chips from the water passages by holding the vacuum hose over one of the water passages and blowing air through the other water passage, switch the hoses and repeat until the water passage is free of debris.



Technician(s)





Date

X
17.6
Verify the counter bore diameter and depth of the conductor using the Go/No Go Gauge (MA-351136) or approved measuring equipment and that the conductor leads comply with (ME-388199).  Record the results in the table below.

	Counter Bore Inspection

	Location
	Limit
	Pass
	Fail
	Limit
	Pass
	Fail

	Reel Lead
	.375"/.376"
	
	
	.515"/.525"
	
	




Lead Inspector





Date

Note(s):

In the event no additional conductor is required step 17.1 through 17.15 will be blank.
X
17.7
Assemble the Copper Sleeve (MA-186691), with the Sil-Fos #15 Washers (MA-351037), and the two (2) Sil-Fos #15 Rings (MA-186692) as per (ME-333199).



Lead Person





Date

17.8
Position the coil lead and the lead from the reel such that the two may be joined together.  Assemble the sleeve into the lead of the coil and the lead of the reel.



Technician(s)





Date

17.9
Attach the brazing fixture (MB-351443) to the conductors about to be joined together.  Align the conductors such that there is NO TWIST between the two leads.



Technician(s)





Date

X
17.10
Verify the position of the components to be brazed together as per (ME-388199).



Lead Person





Date

17.11
Heat the leads with a torch until the area surrounding the joint is cherry red.  Apply
 Sil-Fos # 15 (MA-116256) at the joint.  Feed the Sil-Fos #15 into the joint and move the torch around the joint to produce 100% Sil-Fos #15 flow and a uniform braze.  Refer to the General Brazing Specification (ES-318973).

*CAUTION* Material and areas being heated represent a burn hazard.

Note(s):
Do not over heat the material causing the copper to flow.

Do not use water to cool the joints.  Allow all brazed joints to air cool.



Technician(s)





Date

Note(s):

In the event no additional conductor is required step 17.1 through 17.15 will be blank.
17.12
Reattach the Fiberglass Tape (MA-351462) if required.  Prior to starting the winding operation, insulate over the braze joint using the Coil Insulating Wrapper II (ME-351226) or other approved methods) with 1/2 lapped Fiberglass Tape (MA-351462) and mark its location using Kapton Adhesive Backed Tape (MA-116534 or equivalent) as indicated in the diagram below.  The insulation process is to be continued during the entire winding operation.
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Note(s):

Transitions between the Fiberglass Tape (MA-351462) and the Fiberglass Tape (MA-351462) must be made so that no area of the conductor is uninsulated and additional build-up of the tape is minimized.

Not Required



Technician(s)





Date

17.13
Remove the conductor from the brazing fixture and cover the insulated coil/conductor with green Herculite (Fermi stock 1740-0100).  Using Brown Roloc (MA-274983) and a small buffer, remove any excess brazing material.

Note(s):

Remove only the minimum amount of material necessary.















Technician(s)





Date

XX
17.14
Verify that the position of the brazed components are in accordance with (ME-388199) and that there is NO TWIST or damage in the conductor or brazed joint.  Ensure that the conductor is of the correct size at the brazed joint.



Crew Chief





Date



Inspector





Date

Note(s):

In the event no additional conductor is required step 17.1 through 17.15 will be blank.
17.15
Mark the drawing below indicating the location of the splice performed at either the Lead End or Return End.
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Technician(s)





Date

18.0
Lead Bending Procedure - 8 Turn Layer

X
18.1
Verify that all 8 turns are wound correctly and that there is NO TWIST in the conductor.



Lead Person





Date
18.2
Rotate the winding table clockwise 90°, forming the conductor to the winding fixture as it rotates.  Use minimum hammer force necessary to form the turn and avoid conductor damage, clamping the conductor to the winding fixture using C-clamps as required.


Technician(s)





Date

18.3
Clamp the conductor presently going to the tensioner to the winding fixture.  Mark the lead to be cut beyond the winding fixture.  Release the tensioning device.



Technician(s)





Date

XX
18.4
Verify that the fixture is of the correct configuration to bend the 8 turn layer lead.  Verify that the lead is marked long enough to allow the lead to be bent by the winding fixture, ensuring that once the lead is bent, there is a sufficient amount of material remaining to scribe the lead as indicated by the bending fixture.



Lead Person





Date



Crew Chief





Date

18.5
Cut the lead as shown below (Ref. to ME-388199), using a portable band saw or equivalent.
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Technician(s)





Date

18.6
Bend the conductor using the winding fixture to conform to the bending fixture attachment as per (ME-388166).  Use minimum hammer force necessary to form the turn and avoid conductor damage.  Scribe the lead as per (ME-388166).



Technician(s)





Date

X
18.7
Verify that the conductor lead conforms to the bending fixture attachment and the lead has been scribed as indicated by the bending fixture attachment.



Lead Person





Date

19.0
Coil Winding Table Setup Procedure
Note(s):

When moving the suspended conductor from above the winding fixture, exercise extreme caution so as not to over bend (kink) the conductor.  The conductor must be relocated to the spindle WITHOUT ANY TWISTS in the conductor.
19.1
Set the adjustable tensioning arm on the spindle to the halfway point.  Position the winding fixture so that the start of the 8-turn layer is facing the tensioning arm (lead end of the fixture opposite the tensioning arm).  Turn the fixture so that the transition lip is vertical to the winding table.
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Install the suspended reel of copper conductor (.460" MA-116775) measuring fifty (50) feet on the tensioner spindle.  Feed the conductor through the Phenolic guide block.  Restrain the conductor to the fixture by using the Start Clamps (MB-185223) and Top End Clamps (MD-185085/MD-185087) as required.



Technician(s)





Date

19.2
Engage the adjustable tensioning arm, backing it away from the fixture, increase the pressure on the Phenolic block until the gage reads 600 lbs. force (± 100 lbs. not to exceed 700 lbs. force) and stop the tensioning arm.



Technician(s)





Date

Note(s):

For all subsequent operations of the winding table refer to the Large Turn Table (Winding Table) Operation Procedure (5525-OP-318944).
At no time is a hammer to be used directly against the conductor.
19.3
Engage the winding table in the counter-clockwise direction for 90°, use minimum hammer force necessary to form the turn to the fixture and avoid conductor damage.  Monitor the clamping cylinder pressure so that the load cell gauge reads 600 lbs. force ± 100 lbs.  Maximum pressure should not exceed 700 lbs. force.  Adjust the pressure to the clamping cylinder as necessary.

Note(s):

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

Ensure that there is NO TWIST in the conductor.


Technician(s)





Date

X
19.4
Verify that the tension of the conductor load cell gauge reads 600 lbs. force ± 100 lbs. measured during the continued winding table rotation.  Ensure that the maximum readings do not exceed 700-lbs. force.

Record Actual Tension




Pass

Fail



Lead Person





Date

X
19.5
Perform a Height and Width Dimension Check of the actual conductor still attached to the winding fixture.

	Dimension
	Limit

(Bare Conductor)
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Height
	(.450") to (.470")
	
	
	
	

	Width
	(.450") to (.470")
	
	
	
	




Lead Person





Date

19.6
Energize the Tilt-Top and rotate the winding fixture 90° forming the conductor to the fixture.  Maintain tension with the adjustable tensioning arm on the tensioning device.



Technician(s)





Date

19.7
Rotate the winding table counter-clockwise 180°, forming the conductor to the winding fixture as it rotates.  Use minimum hammer force necessary to form the turn and avoid conductor damage, clamping the conductor to the winding fixture using the Start Clamps (MB-185223) as required, then stop the winding process.



Technician(s)





Date

19.8
Repeat Steps 19.6 and 19.7 until all 8 turns are completed.



Technician(s)





Date

20.0
8 Turn Layer Winding (Second Coil Set – 2nd Layer)

Note(s):

At NO TIME during the winding process is the conductor to be pulled free of the tensioning device.

For all subsequent operations of the winding table refer to the Large Turn Table (Winding Table) Operation Procedure (5525-OP-318944).
At no time is a hammer to be used directly against the conductor.

Ensure that there is NO TWIST in the conductor.

20.1
Engage the winding table in the clockwise direction for 90°, use minimum hammer force necessary to form the turn to the fixture and avoid conductor damage.  Monitor the clamping cylinder pressure so that the load cell gauge reads 600 lbs. force ± 100 lbs.  Maximum pressure should not exceed 700 lbs. force.  Adjust the pressure to the clamping cylinder as necessary.



Technician(s)





Date

20.2
Energize the Tilt-Top and rotate the winding fixture 90° forming the conductor to the fixture. Winding through the transition down on to the eight (8) layer section of the winding fixture.  Maintain tension with the adjustable tensioning arm on the tensioning device.  Clamp the conductor to the winding fixture using Bottom End Clamps

 (MD-185088/MD-185282) as required.  Attach the Outside End Plate (MD-176600) to the lead end over the conductor.



Technician(s)





Date

20.3
Adjust the pressure valve to maintain the tensioner clamping cylinder at 600 lbs. force
 ± 100 lbs. as winding continues for the next 180°, then stop.  Ensure that the maximum readings do not exceed 700-lbs. force.  Use minimum hammer force necessary to form the turn and avoid conductor damage. Restrain the conductor to the end plate as necessary by using the Bottom End Clamps (MD-185088/MD-185282).



Technician(s)





Date

X
20.4
Verify that the tension of the conductor load cell gauge reads 600 lbs. force ± 100 lbs. measured during the continued winding table rotation.  Ensure that the maximum readings do not exceed 700-lbs. force.

Record Actual Tension




Pass

Fail



Lead Person





Date

X
20.5
Perform a Height and Width Dimension Check of the conductor halfway between the tensioner and the winding fixture before winding the coil.

	Dimension
	Limit

(Bare Conductor)
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Height
	(.450") to (.470")
	
	
	
	

	Width
	(.450") to (.470")
	
	
	
	




Lead Person





Date

20.6
Perform the following:

Note(s):

At NO TIME during the winding process is the conductor to be pulled free of the tensioning device.
Note(s):

Conductor must be wound straight to other turns and must be free of twists.
1)
Energize the Tilt-Top and form the conductor to the fixture as it rotates 90°.  Use minimum hammer force necessary to form the turn and avoid conductor damage.

2)
Rotate the winding table clockwise 180°, forming the conductor to the winding fixture as it rotates.  Use minimum hammer force necessary to form the turn and avoid conductor damage, clamping the conductor to the winding fixture using the bottom clamps (MD-185088/MD-185282) as required.

3)
As the Tilt-Top rotates 90°, form the conductor to the fixture.  Use minimum hammer force necessary to form the turn and avoid conductor and insulator damage.



Technician(s)





Date

20.7
Repeat step 20.6 until eight (8) turns may be counted on both sides (straight sections) of the winding fixture.



Technician(s)





Date

21.0
Lead Bending Procedure - 8 Turn Layer

X
21.1
Verify that the 2nd layer is wound on top of the 1st layer correctly and that there is
 NO TWIST in the conductor.



Lead Person





Date
21.2
Rotate the winding table clockwise 90°, forming the conductor to the winding fixture as it rotates as per (ME-388166).  Use minimum hammer force necessary to form the turn and avoid conductor damage, clamping the conductor to the winding fixture using C-clamps as required.


Technician(s)





Date

21.3
Clamp the conductor presently going to the tensioner to the winding fixture.  Mark the lead to be cut beyond the winding fixture.  Release the tensioning device.



Technician(s)





Date

XX
21.4
Verify that the fixture is of the correct configuration to bend the 8 turn layer lead.  Verify that the lead is marked long enough to allow the lead to be bent by the winding fixture, ensuring that once the lead is bent, there is a sufficient amount of material remaining to scribe the lead as indicated by the bending fixture.



Lead Person





Date



Crew Chief





Date

21.5
Cut the lead as shown below (Ref. to ME-388199), using a portable band saw or equivalent.
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Technician(s)





Date

21.6
Bend the conductor using the winding fixture to conform to the bending fixture attachment as per (ME-388166).  Use minimum hammer force necessary to form the turn and avoid conductor damage.  Scribe the lead as per (ME-388166).



Technician(s)





Date

X
21.7
Verify that the conductor lead conforms to the bending fixture attachment and the lead has been scribed as per (ME-388166).



Lead Person





Date

22.0
Inspection
22.1
Using the overhead crane and appropriate lifting device, move the Lower Coil Assembly (ME-388199) to the Wrapping Room.



Technician(s)





Date

22.2
Stamp the Coil Serial Number, found at the bottom of this traveler, on each Coil Set Lead in ¼” high letters, as shown below.

EXAMPLE

TLLLCW2-001 (For the 2nd Coil Set)
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Technician(s)





Date

22.3
Clamp the Coils together using C-Clamps or equivalent.



Technician(s)





Date

X
22.4
Perform an Electrical Inspection of the Lower Coil Assembly (ME-388199).

 (Both 1st and 2nd Coil Sets).

	TLLLCW1- ________
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	< 1.0 m(
	m(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring

(1st Coil Set)
	
	
	
	
	
	


	TLLLCW2- ________
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance
	
	< 1.0 m(
	m(
	
	
	

	LS @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring

(2nd Coil Set)
	
	
	
	
	
	

	Hi Pot

Coil to Coil @ 100 V
	
	< 5 (A
	(A
	
	
	




Inspector





Date


22.5
Verify the electrical readings are acceptable.



Responsible Authority/Physicist



Date

X
22.6
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI and record the results below.

1st Coil Set Serial Number:

TLLLCW1-



	Flow Test
	Flow Cart Serial Number
	Minimum Desired Flow
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	∆P 60 PSI
	
	Reference Test Only

Not Subject to Limit Values
	GPM
	
	
	

	∆P 100 PSI
	
	Reference Test Only

Not Subject to Limit Values
	GPM
	
	
	




Inspector





Date

X
22.7
Perform a hydrostatic check at 600 PSI for 30 minutes.

Pass


Fail



Inspector





Date

X
22.8
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI and record the results below.

2nd Coil Set Serial Number:

TLLLCW2-



	Flow Test
	Flow Cart Serial Number
	Minimum Desired Flow
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	∆P 60 PSI
	
	Reference Test Only

Not Subject to Limit Values
	GPM
	
	
	

	∆P 100 PSI
	
	Reference Test Only

Not Subject to Limit Values
	GPM
	
	
	




Inspector





Date

X
22.9
Perform a hydrostatic check at 600 PSI for 30 minutes.

Pass


Fail



Inspector





Date

XX
22.10
Verify that steps 22.4 to 22.8 are acceptable and further processing may continue.



Responsible Authority/Physicist



Date

23.0
Production Complete

XXX
23.1
Process Engineering verify that the DC Lambertson Lower Coil Winding Traveler
 (8020-TR-333632) 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, 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
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