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	A
	1.6
	Herculite or equivalent.
	2026
	12/15/08

	
	1.7
	Added a description of the work done before starting this traveler.
	
	

	
	2.0 – 5.0
	Procedure rewritten in its entirety.
	
	

	B
	2.37
	Added new step to record Resistance measurements.
	2146
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	2.38
	Added new step to record overall length of coil.
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Note(s):
Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub traveler binder to production.

1.0 General Notes
1.1 White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves (Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts 
after the 
parts have been prepared/cleaned.
1.2 All steps that require a sign-off shall include the Technician/Inspectors first initial and full last name.

1.3 No erasures or white out will be permitted to any documentation.  All incorrectly entered data shall be corrected by placing a single line through the error, initial and date the error before adding the correct data.

1.4 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable 
step.
1.5 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.6 Cover the Main Coil Assembly with green Herculite (Fermi stock 1740-0100) or equivalent when not being serviced or assembled.
1.7 This traveler precedes the LARP 90mm LQ Model Inner Coil and Outer Coil Winding and Curing Traveler (TR-333879).  The following procedure is a continuation of the final steps performed in the previous traveler.  At this point the coil is on the Storage and Shipping Mandrel (XX-XXXXXX).
2.0 Coil Preparation
2.1 Clean the Reaction Fixture Assembly (MD-461015) using Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.
	Item Description
	Drawing (not to scale)
	Part Number
	Completed

	Base Plate
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	ME-461072
	

	End Mold Block
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	MD-461074
	

	Mid Block
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	MD-461075
	

	Side Bar
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	MD-461080
	

	Long Mandrel Block
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	MD-461078
	

	Foil Shell
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	MB-461081
	

	RE Cover Plate
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	MD-461077
	

	Pusher
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	MD-461076
	




Technician(s)





Date

2.2 Remove the LE Inner and Outer 4” long Splice Block Extension screws, pins, and Splice Block Extensions.



Technician(s)





Date

2.3 Remove and measure the thickness of the G10 shims from the LE Inner and Outer Splice Blocks.
G-10 shims from LE Inner Splice Blocks:  




G-10 shims from Outer Splice Blocks:  






Technician(s)





Date

2.4 Carefully cut the ceramic matrix cured S-2 glass sleeve insulation around the inner and outer power leads, 1/16” from the end of the LE Inner and Outer Saddles.  Do not damage the cable under the glass sleeve.

Note:  Be sure that the sharp edge of the scalpel blade faces away from the cable strands.  Do not remove the power lead sleeve insulation.


Technician(s)





Date

2.5 Place a 0.005” thick Mica shim between the LE Inner and Outer Coil Saddles (XX-XXXXXX/X) and 4” Inner and Outer Coil Splice Block Saddle Extensions (XX-XXXXXX/X).  Reinstall the 4” long Inner and Outer Saddle Extensions (XX-XXXXXX/X) with pins and screws.  Ensure that the intermediate insulation is between the Inner and Outer Saddle Extensions (XX-XXXXXX/X).



Technician(s)





Date

2.6 Check that the inner and outer power leads are in the correct position as they pass through the LE Saddles (XX-XXXXXX) and Saddle Extensions (XX-XXXXXX).  Secure the inner and outer power leads.



Technician(s)





Date

2.7 Remove all inner and outer coil to winding mandrel screws.



Crew Chief





Date

2.8 Using a digital micrometer with clutch, measure and record the total Mica thickness and Stainless Steel Mid Plane shim.  Install the S.S. Mid Plane 0.005” Mica and S.S. 0.060” thick Reaction shims 2.425” past the LE Saddle Extension (XX-XXXXXX) end.  The Mica shim is installed against the mid plane of the coil.  Ensure that the Mica Mid Plane shim is not overlapped at any place on either side of the mid plane.


Technician(s)





Date

2.9 Remove all outer coil Teflon tape from on top of the voltage tap flags.



Technician(s)





Date

2.10 Install all the Coil Storage Mandrel (XX-XXXXXX), Radial and Mid Plane Clamps without Slotted Spacers (XX-XXXXXX).

	Clamp #
	LE Saddle Ext to Clamp (in)

	1
	4

	2
	9.75

	3
	32.25

	4
	53.5

	5
	76.375

	6
	102.875

	7
	127.5




Technician(s)





Date

2.11 Use a solid Stainless Steel Filler Bar (0.107 – inner, 0.117 – outer) to fill the step between the LE inner and outer power leads and 4” Long Splice Block (XX-XXXXXX).  Add any additional Stainless Steel shimming to equal the same size as the step.  Measure and record the thickness of the shims:
Inner Splice Block step shim:  




Outer Splice Block step shim:  





Verify that the measurements above are the same as those taken in Step 2.2.


Technician(s)





Date

2.12 Center the Reaction Tooling Base Plate (XX-XXXXXX) on top of the three layers of 1 x 4 x 36” Aluminum bars resting on the Reaction Assembly Table.  Be sure that the Boron Nitrate sprayed 7” long bolts with washers are in the Base Plate (XX-XXXXXX) threaded with the end facing up.



Technician(s)





Date

2.13 Place a 0.035 x 2 x 135” Stainless Steel shim on each side of the Mandrel Block Alignment Key slot on the Base Plate (XX-XXXXXX).



Technician(s)





Date

2.14 Install the first Mandrel Block (XX-XXXXXX) 0.25” from the LE of the Base Plate (XX-XXXXXX).  Between each Reaction Mandrel (XX-XXXXXX) section, install one 0.01” thick Stainless Steel washer on each side of the Mandrel Block (XX-XXXXXX).


Technician(s)





Date

2.15 Install the Mandrel Block (XX-XXXXXX) slot filler at the RE where the Inner Bore edge of the L1 cable intersects the mandrel slot.



Technician(s)





Date

2.16 Measure, records, and install two layers of 0.005 x 2.775” Mica inner coil to Mandrel Block Bore shim.  Remove the first 12” of Mica from the slot area in the Mandrel Block Assembly (XX-XXXXXX) from the LE.


Technician(s)





Date

2.17 Make ½ to 1” long cuts every 12” down the middle of the two layers of Mica.  Lightly press along the Mica over the mandrel slot to help define the slot under the Mica.  At each end of the cuts, make a ¼” long cut that will form the letter “I”.  Fold each half of the “I” into the mandrel block slot.  


Technician(s)





Date

2.18 Install ¼” thick Rubber Cushions (XX-XXXXXX) on top of the flat surfaces of the Coil Storage Mandrel Radial / Mid Plane Clamps (XX-XXXXXX/X).



Technician(s)





Date

2.19 Using the orange lifting fixture (TLF1132) to lower the flat surface of the lifting fixture onto the flat surface of the radial hold down tooling until it makes a slight contact.



Technician(s)





Date

2.20 Install the 3/8-16 threaded rod through the orange lifting fixture (TLF1132) and thread into the Storage Mandrel Clamps (XX-XXXXXX).  Install the ¼” thick steel plates with 3/8 thru-holes onto each 3/8 threaded rods on top of the lifting fixture (TLF1132).  Install the 3/8” washers and nuts to each 3/8” threaded rods and hand tighten each of the six nuts.



Technician(s)





Date

2.21 Support the inner and outer power leads in preparation for moving the cured coil.



Technician(s)





Date

2.22 Slowly lift the cured coil and transport to the Mandrel Blocks (XX-XXXXXX) assembled on the Base Plate (XX-XXXXXX).  Align the coil so that the LE of the Saddle Extension (XX-XXXXXX) is 2.475” from the LE of the Base Plate (XX-XXXXXX).


Technician(s)





Date

2.23 Take photos of the inner surface of the coil.


Technician(s)





Date

2.24 Remove the Teflon tape from the top of the Voltage Tap flags on the inner bore of the L1.



Technician(s)





Date

2.25 Slowly lower the coil so that it is positioned about 12” above the Mandrel Blocks (XX-XXXXXX).



Technician(s)





Date

2.26 Install the LE Saddle Extension to the Inner Layer LE Winding Key Clamp tooling.  Tighten the set screws until they touch the LE Inner and Outer Saddle Extensions.  Only tighten the screws enough so that the clamp tooling does not fall off.



Technician(s)





Date

2.27 Install on each side of the coil, 1”  from one side of the Storage Mandrel Radial / Mid Plane Clamps (XX-XXXXXX), a stack of seven 0.050 x 0.500 shims between the coil Mid Plane Stainless Steel 0.060 shims and the Mandrel Blocks Mid Plane surface.  Each stack should contain a shim in the length of:  0.050 x 0.500 x 2”, 3”, 4”, 5”, and 6” long, with the longest shim facing the mandrel.


Technician(s)





Date

2.28 Lower the coil until the coil Mid Plane 0.060 Stainless Steel shim rest on the seven sets of 0.050 x 0.500” shims in the Mandrel Block (XX-XXXXXX).  The LE and RE of the 0.060” thick S.S. Mid Plane shim should be 0.050” from the LE and RE of the Base Plate (XX-XXXXXX).



Technician(s)





Date

2.29 Remove the six 3/8-16 nuts from the 3/8-16 threaded rods that secure the Storage Mandrel Mid Plane Clamps to the coils.



Technician(s)





Date

2.30 Remove the ¼” thick Steel plates from the top of the orange lifting fixture (TLF1132).



Technician(s)





Date

2.31 Slowly lift the orange lifting fixture (TLF1132) from the cured coil on the Mandrel Block Assembly (XX-XXXXXX).



Technician(s)





Date

2.32 Remove the Radial / Mid Plane Clamp tooling from the radial surface of the coil.



Technician(s)





Date

2.33 Before proceeding, get a Responsible Authority to witness the procedure for the next three steps.  Remove part of the Storage Mandrel Mid Plane Clamps that is between the coil 0.060” thick Mid Plane shim and the Mandrel Block Assembly (XX-XXXXXX).



Technician(s)





Date



Responsible Authority/Physicist



Date

2.34 Starting at the LE going to the RE, remove the 0.050 x 0.500 x 6.000 Shims from between the coil’s 0.060” Stainless Steel Mid Plane Shim and the Mandrel Block Assembly.  Repeat this process, removing the longest 0.050 x 0.500 Shims first, until the coil’s 0.060” S.S. Mid Plane Shim rests on the last 0.050 x 0.500 x 2.000” Shim.  Support the 0.060 S.S. Mid Plane Shim on the radial edge when removing the last 0.050” Shims.  

Note:  Ensure that the Inner and Outer Power Leads and the 0.060 S.S. Mid Plane Shims remain in their proper location throughout this step.  Also monitor the position of the LE Saddle Extensions to L1 LE Winding Key Clamp Tooling when the 0.050 x 0.500 shims are being removed.


Technician(s)





Date



Responsible Authority/Physicist



Date

2.35 Ensure that the Inner and Outer Power Leads and the 0.060 S.S. Mid Plane Shims are in the correct position, and verify that they are not above the radial surface of the coil.  The shims should be 0.050” from the LE and RE Base Plate ends.



Crew Chief





Date



Responsible Authority/Physicist



Date

2.36 Ensure that there are no gaps between the L1 and L2 End Saddles and the last turns of the L1 and L2 Coil at the LE and RE.



Technician(s)





Date

2.37 Perform a resistance check between the coil to ground and against other winding parts to ground.
Perform and record the following resistance measurements:

	
	Measurement

	Total Resistance
	(

	Ls @ 20 Hz
	(H

	Q @ 20 Hz
	

	Ls @ 120 Hz
	(H

	Q @ 120 Hz
	

	Ls @ 1 KHz
	(H

	Q @ 1 KHz
	




Technician(s)





Date

2.38 Measure the overall length of the coil from the LE Splice Block to the RE Saddle.
Length of coil from LE Splice Block to RE Saddle: ________________



Technician(s)





Date

2.39 Measure and record the distance from both the LE Inner and LE Outer Saddle Extensions to the LE of the Base Plate.

LE Inner Saddle Ext to Base Plate:  


LE Outer Saddle Ext. to Base Plate: 




Technician(s)





Date

2.40 Measure and record the distance from both the RE Inner and RE Outer Saddle Extensions to the RE of the Base Plate.

RE Inner Saddle Ext to Base Plate:  


RE Outer Saddle Ext. to Base Plate: 




Technician(s)





Date

2.41 Install a Splice Block (MC-461079) 0.75” from the LE Inner and Outer Saddle Splice Extensions.


Technician(s)





Date

2.42 Measure and record the distance from the Splice Block (MC-461079) to the LE of the Base Plate.

Splice Block (MC-461079) to Base Plate:  





Technician(s)





Date

2.43 Ensure that the there is a 0.010” clearance between the Splice Block (MC-461079) and the L1 and L2 power leads that extend past the Splice Block (MC-461079). 



Technician(s)





Date

2.44 Install the Power Lead Support Tooling to clamp the power leads into their appropriate position.



Technician(s)





Date

2.45 Ensure the Inner and Outer LE and RE Saddles have no gaps between the coil ends and the End Saddles.  Take photos of the entire coil.



Technician(s)





Date

2.46 Using a digital micrometer with ratchet, measure and record the total thickness and install one layer of 0.010 x 4.900” ceramic cloth ground insulation and two layers of 0.005” thick Mica.  Be sure that the two 0.005” layers of Mica face the reaction shell and the ceramic cloth faces the coil.


Technician(s)





Date

2.47 Install NiTi 0.001 x 0.500 x 1.5” strips at the LE and RE between the two layers of the ground insulation.



Technician(s)





Date

2.48 Install the 0.010” thick Reaction Shell with the shell extending 0.140” past the LE and RE of the Base Plate.


Technician(s)





Date

2.49 Install O-ring Pusher Bars on each side of the Base Plate.



Technician(s)





Date

2.50 Install two lengths of ¼” Stainless Steel O-ring Tubing along each side of the Reaction Shell.  Place a small amount of ceramic putty near the middle of the Base Plate where the tubes meet.  Wet the ceramic binder between the ¼” S.S. O-ring Tube and Reaction Shell.


Technician(s)





Date

2.51 Place a 0.035 x 0.500 x 135” Stainless Steel shim on the outside edges of the Base Plate, and then add an additional 0.015 x 0.500 x 135” temporary shim.  Total shim thickness should be 0.050”.



Technician(s)





Date

3.0 Assembling the Reaction Traveler

3.1 Install and tighten down the Mold Blocks from the RE to the LE using the lowest torque setting of the ½ drive Ingersoll Rand Air Impact tool.  Record this torque:
1st Torque:  



Ensure that the RE of the Mold Block is even with the RE of the Reaction Base Plate.  Also ensure that the Mold Blocks are installed parallel to the coil to prevent the edge of the Mold Block from denting or damaging the coil or reaction shell.


Repeat the bolt tightening process a second time using the second from the lowest torque setting from the RE to LE.  Record this:
2nd Torque:  




Repeat the bolt tightening process for a final time at the highest setting from the RE to the LE.  Record this value as well:

3rd Torque:  





Technician(s)





Date

3.2 Ensure that there are no gaps between the Mold Blocks (XX-XXXXXX), 0.050” total shim, and Base Plate (XX-XXXXXX).  If gaps are present STOP and contact a Responsible Authority on how to proceed.


Technician(s)





Date



Crew Chief





Date

3.3 Starting from the RE install the first two Mold Block Alignment Bars (XX-XXXXXX) on each side of the coil.  Both should extend past the RE Mold Block by 1.49”.  Install the remaining two Alignment Bars (XX-XXXXXX) to the Mold Block Assembly (XX-XXXXXX).  Install and tighten the ¼-20 Allen head bolts that secure the Alignment Bars (XX-XXXXXX) to the Mold Blocks (XX-XXXXXX).


Technician(s)





Date

3.4 Starting from the ends and working towards the center, loosen and remove all Mold Blocks to Base Plate nuts and washers.



Technician(s)





Date

3.5 Remove the 0.015 x 0.5 x 135” Stainless Steel shim from between the Mold Block Assembly (XX-XXXXXX) and Base Plate (XX-XXXXXX).  Ensure that the 0.035 x 0.5 x 135” shim is between the Mold Block Assembly (XX-XXXXXX) and Base Plate (XX-XXXXXX).



Crew Chief





Date

3.6 Attach two ½-13 swivel D rings, at each end, to two ½-13 threaded holes in the stiffener plate.  Torque to the specified torque value of the swivel D ring.  Using the choke technique attach one 8ft long lifting strap to each D ring.



Technician(s)





Date

3.7 Lift the Stiffener Plate (XX-XXXXXX) and center it over the Mold Block Assembly (XX-XXXXXX) end to end and side to side.  Install two ¾-10 x 7 bolts and washers.



Technician(s)





Date

3.8 Tighten down one Mold Block (XX-XXXXXX) at a time from the mid point, Mold Block #23, to the RE and LE using the lowest torque setting of the ½ drive Ingersoll Rand air impact tool.  Record the torque value and width of the gap at specific block numbers as listed in the table below.

1st Torque:  



Repeat the bolt tightening process a second time using the second from the lowest torque setting from the RE to LE.  Record this:

2nd Torque:  




Repeat the bolt tightening process for a final time at the highest setting from the RE to the LE.  Record this value as well:

3rd Torque:  



	Block #
	Gap after 1st Torque (in)
	Gap after 2nd Torque (in)
	Gap after 3rd Torque (in)

	15
	
	
	

	23
	
	
	

	35
	
	
	




Technician(s)





Date

3.9 Ensure that there are no gaps between the Base Plate 0.035 x 0.5 x 135” shim and Mold Block Assembly (XX-XXXXXX).  If any gaps are found, STOP immediately and contact a Responsible Authority.


Technician(s)





Date

3.10 Remove the Power Lead Support (XX-XXXXXX) tooling.



Technician(s)





Date

3.11 Install the O ring Pusher Bar ¼-20 Allen head bolts.  Take precaution at the LE and RE when the 1/4” Stainless Steel tube contact the 0.010 Reaction Shell (XX-XXXXXX) and Base Plate (XX-XXXXXX).  Measure the length of the ¼-20 Allen head bolt extending past the Base Plate (XX-XXXXXX) and adjust the remaining bolts to the same length.


Technician(s)





Date

3.12 Paint the 3/16 Copper tubes with ceramic binder and install them into the O ring groove of both the LE and RE plates.



Technician(s)





Date

3.13 Place a shim between the LE and RE Mandrel Blocks (XX-XXXXXX) and End Plates (XX-XXXXXX).



Technician(s)





Date

3.14 Paint the LE and RE of the Reaction Shell (XX-XXXXXX) with ceramic binder where it extends past the Mold Blocks (XX-XXXXXX).



Technician(s)





Date

3.15 Install the LE and RE plates with Copper O rings.



Technician(s)





Date

4.0 Preparation for Reaction

4.1 Attach four ½-13 D lifting rings, two at each end, approximately a quarter of the total length in from the entire assembly, to the Mold Block Alignment Bars (XX-XXXXXX).  Using the choke technique, attach an 8ft long lifting strap to each D ring.  Ensure that the four straps are rated to make this lift.  Move the Coil Reaction Assembly to the Furnace Insertion Table.


Technician(s)





Date

4.2 Starting from the end closest to the door of the furnace, place six 1 x 1 ½ x 8” Stainless Steel bars equally spaced where the coil reaction assembly will rest.  Align the six bars so that the gap between the table and the Reaction Assembly Base Plate (XX-XXXXXX) is 1 1/2”.  The bars shall only contact the Base Plate (XX-XXXXXX) and not the nuts or washers.


Technician(s)





Date

4.3 Sit the RE of the Reaction Assembly (XX-XXXXXX) to the far north end of the Reaction Furnace Insertion table on tope of the six 1 x 1 ½ x 8” Stainless Steel bars.



Technician(s)





Date

4.4 Set the Witness Sample Retort 22” from the LE of the Coil Reaction Assembly (XX-XXXXXX).



Technician(s)





Date

4.5 Place the Witness Samples into the Witness Sample Retort.  Create a map of the Witness Sample locations and place a copy into this Traveler.  Take photos of the Witness Samples in retort and have someone of Responsible Authority check this work.



Responsible Authority/Physicist



Date

4.6 Install and securely bolt the Witness Sample Retort End Cap with Mica O ring.



Technician(s)





Date

4.7 Connect the ½ Stainless Steel Argon gas input tube to the RE plate.



Responsible Authority/Physicist



Date

4.8 Connect the thermal couples to the Reaction Assembly (XX-XXXXXX) as it is rolled into the furnace.  Thermal couples are connected at nine different locations:  three on the LE of Mold Block #2, three on the middle Mold Block #22, and three on the RE Mold Block #44.  Each of the three Mold Blocks (XX-XXXXXX) will have one thermal couple on the each side of the Alignment Bars (XX-XXXXXX) and one on top center of the Stiffener Plate (XX-XXXXXX).


Technician(s)





Date

4.9 Install the Reaction Witness Sample Retort Thermal Couple.  Tighten the thermal couple feral nut for gas seal.



Technician(s)





Date

4.10 Record in the Furnace Log Book which thermal couple channel numbers are attached to which locations on the Reaction Assembly (XX-XXXXXX) and Witness Sample Retort.



Technician(s)





Date

4.11 Connect the ½” Stainless Steel Argon gas input tube that feeds through the LE east side of the furnace to the long 1/2” tube that is connected to the RE of the Coil Reaction Assembly End Plate (XX-XXXXXX).



Technician(s)





Date

4.12 Connect the LE Coil Reaction Assembly Argon gas exit pipe to the Witness Sample Retort Argon gas input pipe.  



Technician(s)





Date

4.13 Connect the Witness Sample Argon gas exit pipe to the ½ Stainless Steel tube that feeds through the LE west side of the furnace.



Technician(s)





Date

4.14 Connect the Argon gas exit pipe that is outside the furnace to the Exit Gas Heat Exchanger and Scrubber Vessel.  The bubble check hose from this vessel shall be in water at all times and monitored three times a day.



Technician(s)





Date

4.15 Hook up the Argon Dewar to the coil gas input and set the flow to 50 CFH to coil.  Ensure that there is gas flow to the bubble check hose.


Technician(s)





Date

4.16 Measure and record the Coil Input Gas Flow Meter value and the Argon Gas Output Flow Meter value.

Coil Input Gas Flow Meter:  

 (CFH)

Argon Gas Output Flow Meter:  

 (CFH)



Technician(s)





Date

4.17 Ensure that there are no flammable objects in the furnace.  Take photos of Reaction Assembly (XX-XXXXXX) and Witness Retort in furnace.



Technician(s)





Date

4.18 Remove the furnace insertion table to the furnace bridge.



Technician(s)





Date

4.19 Remove the yellow furnace door safety bar.



Crew Chief





Date

4.20 Lower the furnace door and ensure that it is closed.



Technician(s)





Date

4.21 Hook up the furnace Argon Dewar to the furnace gas input and open the furnace Gas Supply Valve.  

Note:  The reaction program will automatically set the flow to 500 CFH for 5hrs and perform the cool down process.



Technician(s)





Date

4.22 After the initial 5hrs have passed, reduce the coil Argon flow to 25 CFH.  



Technician(s)





Date

4.23 Measure and record the Coil Input Gas Flow Meter value and Argon Gas Output Flow Meter value.

Coil Input Gas Flow Meter:  

 (CFH)

Argon Gas Output Flow Meter:  

 (CFH)



Technician(s)





Date

5.0
Production Complete
5.1
Process Engineering verifies that the Traveler is accurate and complete.  This shall include a review of all steps to ensure that all operations have been completed and signed off.  Ensure that all Discrepancy Reports and dispositions have been reviewed by the Responsible Authority for conformance before being approved.
Comments:



Process Engineering/Designee



Date
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