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	Revision
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	A
	Rewrite traveler as indicated by marked up copy.  See attached traveler for changes.

Step 3.3  Use .375" Ball Bearing for cooling passage clearance test.

Step 4.2/6.2  Enter .725" to .735" for minimum and maximum conductor height and width.

TRR. No. 0477
	5/28/96

	
	
	

	B
	Modified traveler as indicated by marked up copies.  See attached travelers for changes.

Changed cover page to represent reorganization.

Changed all 1920-0700 to 1920-0705.

Changed all 2000 to 3000.

Changed all 3000 to 3500.

Step 3.4  Changed item 11 to 22 for pre bending.  Added cut lead to fit item 11.  Added after attaching pre bent lead to item 11 anneal pre bend.

Step 4.4  Modified to incorporate counter boring, facing, inspection and brazing of the leads.

Step 4.5  Added the annealing of the last turn (the lead bend radius).  Added new scribe line on lead length dimension for later cutting.

Step 4.7  Added the stamping of the coil serial number prior to cutting the lead.

Step 5.3  Added the annealing of the pre bend once attached to item 11.

Step 6.4  Modified to incorporate counter boring, facing, inspection and brazing of the leads.

Step 6.5  Added location to anneal lead after bending.  Added new scribe line on lead length dimension for later cutting.

Step 7.5  Added table to be filled out by inspection of measured scribe line lengths.

Step 7.12 (New Step)  Added annealing of the bends between the top and side bars of the winding fixture.

TRR. No. 0572
	2/7/97

	
	
	

	C
	Updated Cover Page

TRR 1589
	1/5/04

	
	
	


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 Lambertson Coil/Core Assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.  Completed coils/core assemblies are to be stored in the Lambertson Coil/Core Storage Area.

2.0
Parts Kit List

2.1
Attach the completed Parts Kit List for the 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
Coil Winding Table Setup Procedure for the Inner Coil

3.1
Set up the Winding Fixture (ME-331520) for the Inner Coil.  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


3.2
Verify the length is 135 1/4" ± 1/32" between the outer most side of the form block - lead end, to the outside of the form block -  return end.  Using a .002" shim (Starrett No. 667 or equivalent) check all the rail gaps along the winding fixture ensuring it doesn't fit into the gaps.

Record Actual Dimension






Lead Person





Date


3.3
Perform a BB Inspection of the conductor cooling passage with a .375" 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.).  Test two (2) reels of conductor.

Reel #1
Pass

Fail

Reel #2
Pass
p
Fail
p


Lead Person





Date


3.4
Set the adjustable tensioning arm on the spindle to the half way point.  Install a reel of copper conductor (.73" sq. MA-186609) on the tensioner spindle.  Feed the conductor through the Phenolic guide block.  Attach the end of the copper reel to item #22 and pre bend the end, clamping the conductor as required.  Release the conductor from item #22 and cut the lead to fit into item #11 as indicated in the diagram below.  Anneal the pre bend area and allow it to cool before proceeding.  



Note(s):




Heating should be uniform to avoid the formation of additional stresses.


 EMBED Word.Picture.8  


Adjust the pressure valve to pressurize the tensioner clamping cylinder as you wind through the second radius.  Begin winding table rotation until the tensioner load cell gauge registers winding tension.  Adjust the clamping cylinder pressure so that the load cell gauge reads 3000 lbs. force ± 500 lbs.  Maximum pressure should not exceed 3500 lbs force.



Note(s):

Use the proper lifting equipment to prevent back injury during the 
installation of the reel on the tensioner spindle.  
Ensure that no twist has occurred in the conductor between the reel and the Phenolic guide block.


Technician(s)





Date

4.0
Inner Layer Winding


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.  If splicing is required refer to ME-331123 under Notes.


4.1
Engage the winding table, use minimum hammer force necessary to form the turns and avoid conductor damage.  Monitor the tension at all times so as not to exceed 3500 lbs.  Wind through the third radius stopping prior to the fourth radius.  Clamp the conductor to the winding fixture using clamps (ME-331520).



Note(s):

Fixture rotation should be clockwise.  The square conductor must be under constant tension of 3000 lbs. ± 500 lbs. and must not be allowed to twist during winding.



Technician(s)





Date


4.2
Perform a Height and Width Dimension Check of the conductor half-way between the tensioner and the winding fixture.

	Dimension
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Height
	(.725") to (.735")
	
	
	
	

	Width
	(.725") to (.735")
	
	
	
	




Lead Person





Date


4.3
Install a shim at the half way point of the fourth radius.  Continue winding through the fourth radius, measure and cut the shim such that it falls nine (9) inches from the end of the fixture.  Clamp the conductor to the winding fixture using clamps (ME-331520).
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Technician(s)





Date


4.4
Position a .060" x .625" shim (Steel) even with the end of the winding fixture closest the fifth radius, adding additional shims as required to reach the other end of the winding fixture closest the sixth radius.  Wind through the fifth radius stopping prior to the sixth radius.  Position a .060" x .625" shim (Steel) nine (9) inches from the end of the winding fixture, bend the shim through the sixth radius and seventh radius and cut the shim so it stops nine (9) inches from the end of the winding fixture closest the seventh radius.  Wind through the sixth radius, stopping prior to the seventh radius.  Position a .060" x .625" shim (Steel) at the end of the winding fixture (closest to the seventh radius), adding additional shims as required to reach the other end of the winding fixture closest the eighth radius.  Wind through the seventh radius stopping prior to the eighth radius.  The shim(s) should be captured between the turns of the coil.  Position a shim nine (9) inches from the end of the winding fixture and bend the shim around the eighth and ninth radius on the bending plate and cut to a length nine (9) inches from the end of the winding fixture.  Continue the winding process in this manner, positioning shims between the turns and radii of the coil.  Clamping the conductor to the winding fixture as required.
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Note(s):

Shims should be placed at the radii and along the straight sections of the coil between the conductor.  No shims are to be placed within the nine (9) inch no shim area as measured from each end of the winding fixture extending outward onto the bending plate.
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Technician(s)





Date


4.5
When a splice is required cut the remaining conductor to a length of ninety (90) inches from the last radius.  This positions the joint along the straight section of the winding fixture.  At no time is a joint to be within a minimum distance of sixteen (16") inches from either saddle bend.



Technician(s)





Date


4.6
Set the adjustable tensioning arm on the spindle to the half way point.  Install a reel of copper conductor (.73" sq. MA-186609) on the tensioner spindle.  Feed the conductor through the Phenolic guide block.



Technician(s)





Date


4.7
Cut both the coil & conductor lead as required with a portable power band saw or equivalent, reasonably straight.



Technician(s)





Date


4.8
Install both the coil & conductor lead into the Counter Boring and Facing Fixture ME-331625 center the coil lead/conductor in the fixture and tighten the De-StaClamp to secure the coil 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


4.9
Ensure that the drill is aligned with the conductor and secured within the counter boring and facing fixture.



Lead Peson





Date


4.10
Machine and counter bore both the coil & conductor lead as shown in detail "E" of ME-331123.


Note(s):

Use Snoop (Fermi stock 1070-2200 or equivalent) as required while machining the coil lead/conductor.
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Technician(s)





Date


4.11
Deburr all sharp edges produced by the previous operations.  Clean the coil, water passage and the immediate area using a vacuum.  Remove any additional milling chips from the water passage 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


4.12
Verify the counter bore diameter and depth of the coil leads using the Go/No Go Gage (MB-331824).

	Lambertson Counter Bore and Facing Inspection Table

	Location
	Limit
	Pass
	Fail
	Limit
	Pass
	Fail

	Coil Conductor
	.563"/.567"
	
	
	.750"/.765"
	
	

	Spool Conductor
	.563"/.567"
	
	
	.750"/.765"
	
	




Inspector





Date


4.13
Clean both the coil & conductor lead and all the components to be brazed together with Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers (Fermi stock 1660-2600 or equivalent).



Technician(s)





Date


4.14
Assemble the OFHC Copper Sleeve (MA-115066), with the Sil-Fos #15 Washer (MA-115065), and the two (2) Sil-Fos #15 Rings (MA-115067) per print ME-331123.



Technician(s)





Date


4.15
Verify that the assembled sleeves comply with ME-331123.



Lead Person





Date


4.16
Position the coil lead and reel lead such that the two leads may be joined together.  Assemble the sleeve into the leads of the coil and reel per print ME-331123.



Technician(s)





Date


4.17
Attach the copper conductor to the brazing fixture (MD-115224).



Technician(s)





Date


4.18
Verify the position of the components to be brazed as per ME-331123.



Lead Person





Date


4.19
Heat the copper conductor 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).



Note(s):



CAUTION, material and areas being heated represent a burn hazard.




Do not over heat the material causing the copper to flow.




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



Technician(s)





Date


4.20
Using Brown Roloc (MA-274983) and a small buffer, remove any excess material at any location that the conductor exceeds the .735" slot (maximum) of the Conductor Counter Bore/Dekeystoning Gage (MB-331824).  Refer to the Conductor Dekeystoning Procedure (5520-ES-318849).



Note(s):

Remove only the minimum amount of material necessary.  At no time is the removal of material to produce an area in which the minimum gage .725" (MB-331824) fits over the conductor.


Technician(s)





Date


4.21
After the removal of excess material, check the height and width of the areas where material was removed to ensure that no areas are under the minimum dimensions.  Conductor Counter Bore/Dekeystoning Gage (MB-331824 .725 (minimum). 



Lead Person





Date


4.22
Verify that the position of the brazed components fall a minimum sixteen (16") inches from either saddle bend in accordance with ME-331123.



Lead Person





Date


4.23
Engage the winding table, use minimum hammer force necessary to form the turns and avoid conductor damage.  Monitor the tension at all times so as not to exceed 3500 lbs.  Wind through the next radius.  Clamp the conductor to the winding fixture using clamps (ME-331520).



Note(s):

Fixture rotation should be clockwise.  The square conductor must be under constant tension of 3000 lbs. ± 500 lbs. and must not be allowed to twist during winding.



Technician(s)





Date


4.24
Perform a Height and Width Dimension Check of the conductor half-way between the tensioner and the winding fixture.

	Dimension
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Height
	(.725") to (.735")
	
	
	
	

	Width
	(.725") to (.735")
	
	
	
	




Lead Person





Date


4.25
Continue winding the 6 turn coil in this manner, positioning shims between the turns and radii of the coil.  Clamping the conductor to the winding fixture as required.  Stop the winding process when 6 turns have been wound, positioning the tensioned lead parallel to the inside center tap lead.  Clamp the conductor to the winding fixture and attach a piece of scrap conductor and hex head screw to hold the conductor in place.



Technician(s)





Date


4.26
Verify that all 6 turns are wound, that no twist is in the conductor and that the shims are installed between the turns and the radii.



Lead Person





Date


4.27
Measure 12.00" ± .125" from the outer most turn of the conductor on the winding fixture and mark the lead to be cut.  Anneal the bend area and allow it to cool before proceeding.  

Caution:  Do not cut lead.
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Technician(s)





Date


4.28
Verify that the lead is correctly measured and marked.


Lead Scribe to 12.00"



Lead Person





Date


4.29
Cut the lead 1/2" longer than marked using a portable band saw or equivalent.



Technician(s)





Date


4.30
Stamp the coil serial number with 1/4" high letters as shown on ME-331123.



Technician(s)





Date


4.31
Clamp the coil into place using the four (4) Single Cam Handle Clamps 
(ME-331520 / 1 / Item # 59) located along the straight sections of the winding fixture by position a 1/4" shim between the clamp and coil.



Technician(s)





Date

5.0
Coil Winding Table Setup Procedure for the Outer Coil


Note(s):

The steel layer to layer shims are not to cover the bend points (saddles).  There should be 9" coinciding with the turn to turn shims that are not covered.  This 9" area is to be covered with Copper shims equal in thickness to that of the steel layer to layer shims.

5.1
Position the .075" X 4.5" shims used between the inner and outer coil layers on top of the 
inner coil and secure them in place.  At the nine (9) inch openings (the bend points) position .075" X 4.5" X 9" copper shims in those four (4) locations.
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Technician(s)





Date


5.2
Perform a BB Inspection of the conductor cooling passage with a (.375") 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.).  Test two (2) reels of conductor.

Reel #1
Pass

Fail

Reel #2
Pass

Fail



Lead Person





Date


5.3
Set the adjustable tensioning arm on the spindle to the half way point.  Install a reel of copper conductor (.73" sq. MA-186609) on the tensioner spindle if needed.  Feed the conductor through the Phenolic guide block.  Attach the end of the copper reel to item #11 as indicated in the diagram below and bend the end clamping the conductor as required.  Anneal the bend area and allow it to cool before proceeding.  



Note(s):




Heating should be uniform to avoid the formation of additional stresses.
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Adjust the pressure valve to pressurize the tensioner clamping cylinder as you wind through the second radius.  Begin winding table rotation until the tensioner load cell gauge registers winding tension.  Adjust the clamping cylinder pressure so that the load cell gauge reads 3000 lbs. force ± 500 lbs.  Maximum pressure should not exceed 3500 lbs force.



Note(s):

Use the proper lifting equipment to prevent back injury during the installation of the reel on the tensioner spindle.  Ensure that no twist has occurred in the conductor between the reel and the Phenolic guide block.


Technician(s)





Date

6.0
Outer Layer Winding


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.  If splicing is required refer to ME-331123 under Notes.


6.1
Engage the winding table, use minimum hammer force necessary to form the turns and avoid conductor damage.  Monitor the tension at all times so as not to exceed 3500 lbs.  Wind through the third radius .  Clamp the conductor to the winding fixture using clamps (ME-331520).



Note(s):

Fixture rotation should be counter-clockwise.  The square conductor must be under constant tension of 3000 lbs. ± 500 lbs. and must not be allowed to twist during winding.



Technician(s)





Date


6.2
Perform a Height and Width Dimension Check of the conductor half-way between the tensioner and the winding fixture.

	Dimension
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Height
	(.725") to (.735")
	
	
	
	

	Width
	(.725") to (.735")
	
	
	
	




Lead Person





Date


6.3
Install a shim at the half way point of the fourth radius.  Continue winding through the fourth radius, measure and cut the shim such that it falls nine (9) inches from the end of the fixture.  Clamp the conductor to the winding fixture using clamps (ME-331520).


 EMBED Word.Picture.8  



 EMBED Word.Picture.8  




Technician(s)





Date


6.4
Position a .060" x .625" shim (Steel) even with the end of the winding fixture closest the fifth radius, adding additional shims as required to reach the other end of the winding fixture closest the sixth radius.  Wind through the fifth radius stopping prior to the sixth radius.  Position a .060" x .625" shim (Steel) nine (9) inches from the end of the winding fixture, bend the shim through the sixth radius and seventh radius and cut the shim so it stops nine (9) inches from the end of the winding fixture closest the seventh radius.  Wind through the sixth radius, stopping prior to the seventh radius.  Position a .060" x .625" shim (Steel) at the end of the winding fixture (closest to the seventh radius), adding additional shims as required to reach the other end of the winding fixture closest the eighth radius.  Wind through the seventh radius stopping prior to the eighth radius.  The shim(s) should be captured between the turns of the coil.  Position a shim nine (9) inches from the end of the winding fixture and bend the shim around the eighth and ninth radius on the bending plate and cut to a length nine (9) inches from the end of the winding fixture.  Continue the winding process in this manner, positioning shims between the turns and radii of the coil.  Clamping the conductor to the winding fixture as required.
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Note(s):

Shims should be placed at the radii and along the straight sections of the coil between the conductor.  No shims are to be placed within the nine (9) inch no shim area as measured from each end of the winding fixture extending outward onto the bending plate.
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Technician(s)





Date


6.5
When a splice is required cut the remaining conductor to a length of ninety (90) inches from the last radius.  This positions the joint along the straight section of the winding fixture.  At no time is a joint to be within a minimum distance of sixteen (16") inches from either saddle bend.



Technician(s)





Date


6.6
Set the adjustable tensioning arm on the spindle to the half way point.  Install a reel of copper conductor (.73" sq. MA-186609) on the tensioner spindle.  Feed the conductor through the Phenolic guide block.



Technician(s)





Date



Note(s):

The following steps are the sequence of events required to counter bore and face the FMI Lambertson Outer Copper Coil Assembly Conductors together.  At the completion of each lead, complete the table on page 23.


6.7
Cut both the coil & conductor lead as required with a portable power band saw or equivalent, reasonably straight.



Technician(s)





Date


6.8
Install both the coil & conductor lead into the Counter Boring and Facing Fixture ME-331625 center the coil lead/conductor in the fixture and tighten the De-StaClamp to secure the coil 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


6.9
Ensure that the drill is aligned with the conductor and secured within the counter boring and facing fixture.



Lead Person





Date


6.10
Machine and counter bore both the coil & conductor lead as shown in detail "E" of ME-331123.


Note(s):

Use Snoop (Fermi stock 1070-2200 or equivalent) as required while machining the coil lead/conductor.
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6.11
Deburr all sharp edges produced by the previous operations.  Clean the coil, water passage and the immediate area using a vacuum.  Remove any additional milling chips from the water passage 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


6.12
Verify the counter bore diameter and depth of the coil leads using the Go/No Go Gage (MB-331824).  Record the results in the table below.

	Lambertson Counter Bore and Facing Inspection Table

	Location
	Limit
	Pass
	Fail
	Limit
	Pass
	Fail

	Coil Conductor
	.563"/.567"
	
	
	.750"/.765"
	
	

	Spool Conductor
	.563"/.567"
	
	
	.750"/.765"
	
	




Inspector





Date


6.13
Clean both the coil & conductor lead and all the components to be brazed together with Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers (Fermi stock 1660-2600 or equivalent).



Technician(s)





Date


6.14
Assemble the OFHC Copper Sleeve (MA-115066), with the Sil-Fos #15 Washer (MA-115065), and the two (2) Sil-Fos #15 Rings (MA-115067) per print ME-331123.



Technician(s)





Date


6.15
Verify that the assembled sleeves comply with ME-331123.



Lead Person





Date


6.16
Position the coil lead and reel lead such that the two leads may be joined together.  Assemble the sleeve into the leads of the coil and reel per print ME-331123.



Technician(s)





Date


6.17
Attach the copper conductor to the brazing fixture (MD-115224).



Technician(s)





Date


6.18
Verify the position of the components to be brazed as per ME-331123.



Lead Person





Date


6.19
Heat the copper conductor 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).



Note(s):



CAUTION, material and areas being heated represent a burn hazard.




Do not over heat the material causing the copper to flow.




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



Technician(s)





Date


6.20
Using Brown Roloc (MA-274983) and a small buffer, remove any excess material at any location that the conductor exceeds the .735" slot (maximum) of the Conductor Counter Bore/Dekeystoning Gage (MB-331824).  Refer to the Conductor Dekeystoning Procedure (5520-ES-318849).



Note(s):

Remove only the minimum amount of material necessary.  At no time is the removal of material to produce an area in which the minimum gage .725" (MB-331824) fits over the conductor.


Technician(s)





Date


6.21
After the removal of excess material, check the height and width of the areas where material was removed to ensure that no areas are under the minimum dimensions.  Conductor Counter Bore/Dekeystoning Gage (MB-331824 .725 (minimum). 



Lead Person





Date


6.22
Verify that the position of the brazed components fall a minimum sixteen (16") inches from either saddle bend in accordance with ME-331123.



Lead Person





Date


6.23
Engage the winding table, use minimum hammer force necessary to form the turns and avoid conductor damage.  Monitor the tension at all times so as not to exceed 3500 lbs.  Wind through the next radius.  Clamp the conductor to the winding fixture using clamps (ME-331520).



Note(s):

Fixture rotation should be counter-clockwise.  The square conductor must be under constant tension of 3000 lbs. ± 500 lbs. and must not be allowed to twist during winding.



Technician(s)





Date


6.24
Perform a Height and Width Dimension Check of the conductor half-way between the tensioner and the winding fixture.

	Dimension
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Height
	(.725") to (.735")
	
	
	
	

	Width
	(.725") to (.735")
	
	
	
	




Lead Person





Date


6.25
Continue winding the 6 turn coil in this manner, positioning shims between the turns and radii of the coil.  Clamping the conductor to the winding fixture as required.  Stop the winding process when 6 turns have been wound, positioning the tensioned lead parallel to the inside center tap lead. Clamp the conductor to the winding fixture and attach a piece of scrap conductor and hex head screw to hold the conductor in place.



Technician(s)





Date


6.26
Verify that all 6 turns are wound, that no twist is in the conductor and that the shims are installed between the turns and the radii.



Lead Person





Date


6.27
Install (ME-331520 Sheet #1/4 Item # 13) on the winding fixture per ME-331520 sheet #1 aligning the forward most hole with the word inner (stamped on the winding table) and bolt item #13 into place.  Reverse the turn table direction, it should now be set for clock-wise.


 EMBED Word.Picture.8  


Engage the turn table, stopping when the lead is parallel with the outside lead.  Clamp the conductor to the winding fixture.  Measure 12.00" ± .125" from the outer most turn of the conductor on the winding fixture and mark the lead to be cut.  Anneal the bend area and allow it to cool before proceeding.  

Caution:  Do not cut lead.

[image: image5.wmf]Outer Coil Assembly 

ME

-

331123

Outside Lead

12.00"

Scribed 

Line

Anneal Outer 

Turn

Outer Coil Assembly 

ME

-

331123

Outside Lead

12.00"

Scribed 

Line

Anneal Outer 

Turn




Technician(s)





Date


6.28
Verify that the lead is correctly measured and marked.


Lead Scribe to 12.00"



Lead Person





Date


6.29
Cut the lead 1/2" longer than marked using a portable band saw or equivalent.



Technician(s)





Date


6.30
Stamp the coil serial number with 1/4" high letters as shown on ME-331123.



Technician(s)





Date

7.0
Saddle Bending

7.1
The following items must be removed or installed.  These items will be removed or installed in a systematic order using the chart below.

Lead End
	Drawing #

Sheet #/Item # 
	Action

Required
	Action

Completed

	C-Clamps
	Install (Qty. 2) Behind 

ME-331520 / 4 & 7 / Item 87
	

	Scrap Conductor And Screw
	Remove
	

	Clamps At Bending End
	Remove
	

	ME-331520 / 4 & 7 / Item 13
	Remove
	

	ME-331520 / 5 & 7 / Item 16
	Remove (Qty. 2)
	

	ME-331520 / 3 & 7 / Item 71
	Remove
	

	ME-331520 / 5 & 7 / Item 11
	Remove
	




Technician(s)





Date


7.2
Clamp the conductor to the winding fixture.  Measure 7.50" from the inner most turn (lead side) of the conductor on the winding fixture and scribe the lead to be cut.
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Technician(s)





Date


7.3
Clamp the conductor to the winding fixture.  Measure 7.50” from the inner most turn (nonlead side) of the conductor on the winding fixture and scribe the lead to be cut.
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Technician(s)





Date


7.4
Verify that the leads of the coil have been scribed and correctly measured for facing and counter/boring.

	Lambertson Facing Counter/Boring Scribe Line Measurements

	Inside Coil
	Outside Coil

	Lead
	Center Tap Lead
	Center Tap Lead
	Lead

	12.00"
	7 1/2"
	7 1/2"
	12.00"

	
	
	
	




Lead Person





Date


7.5
The following items must be  installed.  These items will be installed in a systematic order using the chart below.

Lead End
	Drawing # Sheet #/Item # 
	Action Required
	Completed

	ME-331520 / 3 & 7 / Item 76
	Lubraplate Clamp Bend Shoe And Install On The Lead End
	

	ME-331520 / 4 & 7 / 87
	Install (Qty. 2) Hold Down Bars And .070" Shims At Both Ends Of The Coil Lead And Return End
	

	ME-331520 / 4 & 7 / 88
	Install (Qty. 2) Bend Bars On The Lead End
	

	ME-331520 / 5 & 7 / 89
	Install Hold Down Bar On The Lead End
	




Technician(s)





Date


7.6
Verify that the items and actions listed above have been completed.  Ensure that all the replacements are securely attached to the winding fixture.



Lead Person





Date


7.7
Prior to energizing the hydraulic pump (ME-331520 sheet 6 item #45), ensure the following.

Lead End
	Item Description
	Item Status
	Verified

	Lead End Manual Four (4) Way Valve #1

(ME-331520 Sheet 6 Item #43)
	Neutral

(Half Way Between The Up And Down Positions)
	

	Return End Manual Four (4) Way Valve #2

(ME-331520 Sheet 6 Item #43)
	Neutral

(Half Way Between The Up And Down Positions)
	

	Lead End Isolation Valve #1a

(ME-331520 Sheet 6 OTC# 9575)
	Closed

(Turned Fully To The Right Clock-Wise)
	

	Return End Isolation Valve #2a

(ME-331520 Sheet 6 OTC# 9575)
	Closed

(Turned Fully To The Right Clock-Wise)
	




Energize the hydraulic pump (ME-331520 sheet 6 item #45) and complete the following.

Lead End
	Item Description
	Item Status
	Verified

	Lead End Manual Four (4) Way Valve #1

(ME-331520 Sheet 6 Item #43)
	Down

(The "B" Position)
	

	Return End Manual Four (4) Way Valve #2

(ME-331520 Sheet 6 Item #43)
	Neutral

(Half Way Between The Up And Down Positions)
	

	Lead End Isolation Valve #1a

(ME-331520 Sheet 6 OTC# 9575)
	Opened

(Turned Fully To The Left Counter Clock-Wise)
	

	Return End Isolation Valve #2a

(ME-331520 Sheet 6 OTC# 9575)
	Closed

(Turned Fully To The Right Clock-Wise)
	


Depress the hydraulic pump pendant switch (marked up), monitor the pressure gauge ensuring that 5,000 psig is not exceeded.  Hold the switch monitoring the bending process at the lead end, continue the bending process until the lead end is bent to 93°.  Rebend as required to keep the saddle at 90° with no pressure applied to the system.

In order to relieve pressure from the system, cycle the manual four (4) way valve #1 (ME-331520 sheet 6 item #43) between the up and down position, leaving the manual four (4) way valve #1 (ME-331520 sheet 6 item #43) in the down position.

Once the bend is complete, shut down the hydraulic pump (ME-331520 sheet 6 item #45) and release any line pressure applied to the cylinders.



Technician(s)





Date


7.8
Using a Square (Starrett No. FS-24) or equivalent, verify that the lead end of the coil has been bent to 90° with no pressure applied to the system.  Close the Lead End Isolation Valve (V# 1a) turned fully to the right (clock-wise) and return the Lead End Manual Four (4) Way Valve #1 (ME-331520 Sheet 6 Item #43) to the Neutral position (Half Way Between The Up And Down Positions).



Lead Person





Date


7.9
Flame anneal the saddle bends of the coil at the lead end.  Flame anneal at a temperature of 800° F to 1200° F.  Monitor the conductor temperature using Temperature Crayons (McMaster-Carr Part Numbers 3261K91 (800° F), (1000° F), (1200° F) or equivalent).



Note(s):

Heating should be uniform to avoid the formation of additional stresses.  Heating should also be gradual enough so that the temperature of the interior doesn't lag too far behind that of the surface.


Technician(s)





Date


7.10
The following items must be removed and installed.  These items will be removed in a systematic order using the chart below.

Return End
	Drawing # Sheet #/Item # 
	Action Required
	Completed

	C-Clamps
	Install (Qty. 2) Behind

ME-331520 / 4 & 7 / Item 87
	

	Clamps From End Plate
	Remove
	

	ME-331520 / 5 & 7 / Item 57
	Remove (Qty. 2)
	

	ME-331520 / 3 & 7 / Item 72
	Remove
	

	ME-331520 / 4 & 7 / Item 22
	Remove
	




Technician(s)





Date


7.11
The following items must be  installed.  These items will be installed in a systematic order using the chart below.

Return End
	Drawing # Sheet #/Item # 
	Action Required
	Completed

	ME-331520 / 3 & 7 / Item 76
	Lubraplate Clamp Bend Shoe And Install
	

	ME-331520 / 4 & 7 / 88
	Install (Qty. 2) Bend Bars On The Return End
	

	ME-331520 / 5 & 7 / 89
	Install Hold Down Bar On The Return End
	




Technician(s)





Date


7.12
Verify that the items and actions listed above have been completed.  Ensure that all the replacements are securely attached to the winding fixture.



Lead Person





Date


7.13
Prior to energizing the hydraulic pump (ME-331520 sheet 6 item #45), ensure the following.

Return End
	Item Description
	Item Status
	Verified

	Lead End Manual Four (4) Way Valve #1

(ME-331520 Sheet 6 Item #43)
	Neutral

(Half Way Between The Up And Down Positions)
	

	Return End Manual Four (4) Way Valve #2

(ME-331520 Sheet 6 Item #43)
	Neutral

(Half Way Between The Up And Down Positions)
	

	Lead End Isolation Valve #1a

(ME-331520 Sheet 6 OTC# 9575)
	Closed

(Turned Fully To The Right Clock-Wise)
	

	Return End Isolation Valve #2a

(ME-331520 Sheet 6 OTC# 9575)
	Closed

(Turned Fully To The Right Clock-Wise)
	




Energize the hydraulic pump (ME-331520 sheet 6 item #45) and complete the following.

Return End
	Item Description
	Item Status
	Verified

	Lead End Manual Four (4) Way Valve #1

(ME-331520 Sheet 6 Item #43)
	Neutral

(Half Way Between The Up And Down Positions)
	

	Return End Manual Four (4) Way Valve #2

(ME-331520 Sheet 6 Item #43)
	Down

(The "B" Position)
	

	Lead End Isolation Valve #1a

(ME-331520 Sheet 6 OTC# 9575)
	Closed

(Turned Fully To The Right Clock-Wise)
	

	Return End Isolation Valve #2a

(ME-331520 Sheet 6 OTC# 9575)
	Opened

(Turned Fully To The Left Counter Clock-Wise)
	


Depress the hydraulic pump pendant switch (marked up), monitor the pressure gauge ensuring that 5,000 psig is not exceeded.  Hold the switch monitoring the bending process at the return end, continue the bending process until the return end is bent to 93°.  Rebend as required to keep the saddle at 90° with no pressure applied to the system.

In order to relieve pressure from the system, cycle the manual four (4) way valve #2 (ME-331520 sheet 6 item #43) between the up and down position, leaving the manual four (4) way valve #2 (ME-331520 sheet 6 item #43) in the down position.

Once the bend is complete, shut down the hydraulic pump (ME-331520 sheet 6 item #45) and release any line pressure applied to the cylinders.



Technician(s)





Date


7.14
Using a Square (Starrett No. FS-24) or equivalent, verify that the return end of the coil has been bent to 90° with no pressure applied to the system.  Close the Return End Isolation Valve (V# 2a) turned fully to the right (clock-wise) and return the Lead End Manual Four (4) Way Valve #2 (ME-331520 Sheet 6 Item #43) to the Neutral position (Half Way Between The Up And Down Positions).



Lead Person





Date


7.15
Flame anneal the saddle bends of the coil at the return end.  Flame anneal at a temperature of 800° F to 1200° F.  Monitor the conductor temperature using Temperature Crayons (McMaster-Carr Part Numbers 3261K91 (800° F), (1000° F), (1200° F) or equivalent).  Allow the conductor to air cool to less than 100°F before proceeding.



Note(s):

Heating should be uniform to avoid the formation of additional stresses.  Heating should also be gradual enough so that the temperature of the interior doesn't lag too far behind that of the surface.


Technician(s)





Date


7.16
Visually verify that the desired temperature of the bent ends have been attained by checking that the area marked in crayons has melted.



Lead Person





Date


7.17
Remove the following items using the chart below before attempting to remove the coil from the winding fixture.

Lead End
	Drawing # Sheet #/Item #
	Action Required
	Completed

	ME-331520 / 3 & 7 / Item 76
	Remove
	

	ME-331520 / 4 & 7 / 87
	Remove at both Ends of the Coil
	

	ME-331520 / 4 & 7 / 88
	Remove (Qty. 2)
	

	ME-331520 / 5 & 7 / 89
	Remove
	


Return End
	Drawing # Sheet #/Item #
	Action Required
	Completed

	All Remaining Clamps/C-Clamps
	Remove
	

	ME-331520 / 3 & 7 / Item 76
	Remove
	

	ME-331520 / 4 & 7 / 88
	Remove (Qty. 2)
	

	ME-331520 / 5 & 7 / 89
	Remove
	




Technician(s)





Date


7.18
Verify that all the items listed in the above step have been removed from the winding fixture.  Ensure that no other items/obstacles exist that may prevent the removal of the coil assemblies from the winding fixture.



Lead Person





Date


7.19
Using the overhead crane and the appropriate lifting device, raise the return end of the coil.  Remove all accessible shim stock from the coil.  Place a 2 X 4 between the coil and winding fixture, lower the coil onto the 2 X 4.  Repeat this process for the lead end.



Technician(s)





Date


7.20
Secure the conductor package with Ty-Raps (Fermi stock 1150-2080 or equivalent) in six (6) locations near the coil ends, the radii, and the center .  Remove the coil from the tooling.



Install wooden block clamps in two (2) locations equally spaced about the length of the coil



Technician(s)





Date


7.21
Transport the wound coil to the coil storage area using a coil transport cart and cover the coil with green Herculite (Fermi stock 1740-0100) .



Technician(s)





Date

8.0
Production Complete


8.1
Process Engineering verify that the Traveler is accurate and complete.  This shall include a review of all steps to ensure that all operations have been completed and signed off.  Ensure that all Discrepancy Reports, 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

Main Coil Winding Traveler for the 100" MIR Quadrupole Magnet
Coil Serial No.



Page 
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Coil Type 


FMI Lambertson Inner Coil Winding Traveler

Serial No.

«SerialNo»-«ReworkID»


Note(s):


«Notes»
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