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	Revision
	Revision Description
	Date

	
	
	

	A
	Updated cover page to represent reorganization.

Deleted Designer from cover page.

Updated all flow and electrical test specifications.

Step 5.5:  Added the coating of the outer core cavities with Mold release (MA-292449) which is to be placed on top of the Kapton tape in the area of the epoxy.

Step 6.3:  Changed outer core to skinned inner core tolerance from .030" to .060".

Step 7.1:  Changed room cure epoxy (MA-331683) to filled room cure epoxy (MA-274695).  Deleted the two outer most locations of epoxy on the outer cores.

Step 7.10:  Added maximum torque of 1200 LB. IN.

Step 7.11 New Step,  Electrical testing of assembly.

Step 7.11 Old:  Same change as Step 6.3.

Step 7.14 New Step,  Continuity tests of heaters to ground and to leads.

Step 8.0:  Revised manifold per print changes ME-331437 Rev. B.

Step 8.1:  Added Red Rust Inhibitive Primer MA-331977.

Step 9.8:  Changed tape from (MA-116511) to (MA-274991).

Step 9.12:  Note changed from 3 to 5 psig to 1 to 2 psig max.

Step 9.15:  Same as 9.12.

Step 9.16: Same as 9.12.

TRR. No. 0519
	5/20/97

	
	
	


	Revision
	Revision Description
	Date

	
	
	

	B
	Cover page:  Added, Lambertson Magnet External Wiring 5520-ME-351365 drawing.

Step 3.3:  New step,  Using a 90° buffer and Rolex Pad (Sanding Disks MA-274983) or equivalent, clean the areas where the construction pad mounts and the support feet mounts to the top and bottom cores.

Step 3.4:  Changed 3.3 to 3.4.

Step 3.6:  Replaced the word on, with between.  Deleted after the word ears, so that the assembly resides on the same stepped ridges of the guide ears.  Deleted Do not.  Fixed drawing.  In the notes, replaced the word on, with between.

Step 3.7:  Deleted after the word ears, equally until.  Replaced comes to , with should be resting.  Deleted Disconnect the crane from the skinned inner core assembly.

Deleted blank page.

Step 4.1:  New step,  Added Centrally position Kapton Tape (MA-274970) on the inside of the coil.

Renumber steps as required.

Step 4.1:  Modified drawing.

Step 4.2:  Added, Caution: Verify that part number MB-331731 is in fact .010" thick.

Step 4.3:  Changed 4 to 2.  Deleted the word both and inside.  Modified drawing.

Step 4.4: Moved to after new step 4.1.  Added note, the G-10 wedges are to be glued onto the Kapton tape.

Step 4.6:  Changed 4.714" to 3.714".  Changed tolerance from .030" to .060".

Deleted blank page.

Step 5.2:  Is now step 5.3.

Step 5.3:  Is now step 5.2.

Step 5.5:  Added 4 layers per side of the cores Kapton insulation MA-292201.

Step 5.7:  Deleted, after the number 90°, to the right.

Step 5.8:  Combined with step 5.7.

Step 5.9:  Changed Technician to Lead Person.

Deleted blank page.

Step 6.1:  Added, Position four (4) Miniature Leveling Jacks two (2) per end (McMaster Carr 2915T21 or equivalent) on the skinned inner core with a non-metallic insulator between the jacks and the skin.  Set the jacks to support the coil at the same height as the long screw holders.  Lower the screw holders once the jacks are supporting the coil.  Changed the words, long screw holders to jacks and the word coil to core.

Step 6.2:  Combined with step 6.1.

Step 6.3:  Deleted one X.  Changed 4.714" to 3.714".  Changed .030" to .060".  Changed 9.06" to 8.06".  Modified the table to include measurements at both the top and bottom of each end.  Deleted Crew Chief.  Changed Lead Inspector to Lead Person.

Step 6.3:  New step, fitting of saddle spacer to the cores and coil.  

Deleted blank page.

Step 7.3:  Replace X with 6.  Replaced MX-XXXXXX with 4X4 Box Beams with threaded rods.  Added after the word core, producing a solid stop.  Deleted after the word stop, ping just short of the long screw holders.  Added, remove the screw jacks and insulation under the jacks.

Step 7.4:  Deleted.

Step 7.5:  Moved note above step to above step 7.3.  Deleted

Step 7.4:  New step,  installing the G-10 saddle spacers.

Step 7.6 :  Deleted and 132 C.  Deleted Technician, replaced with Crew Chief and Lead Inspector.

Continued On the Following Page

	11/5/97


.

	Revision
	Revision Description
	Date

	
	
	

	B
	Continued From the Previous Page
Step 7.7:  Deleted after 90°, to the left, replaced with leads down.  Added after and, remove the box clamps.  Deleted it on.  Added after the word the, assemble on the

Step 7.8:  Deleted XXXX, replaced with 1500.

Step 7.8:  New step.  Install the heaters on the inner core.

Step 7.9:  Added the Grit Blasting and painting of the slip critical plates prior to installation.

Step 7.10:  Added the torque chart provided by production for slip critical bolts.

Step 7.12:  Changed 4.714" to 3.714".  Changed .030" to .060".  Changed 9.06" to 8.06".  Modified the table to include measurements at both the top and bottom of each end.  Deleted the .88 Outer Core to Coil Assembly measurement.

Step 7.13:  Moved to after step 7.9.  Deleted, release the hydraulic clamps and remove the cross members.  Replaced MX-XXXXXX with MA-331979.

Step 7.14:  Moved to after 7.9.

Step 7.15:  New Step, repeated step 7.8, attachment of cross members and hydraulic clamping.

Step 7.15:  Deleted Attach the Saddle Insulators MK. A (MB-331784) MK. B (MB-331783) to the outer cores.

Step 7.17:  Deleted table (MX-XXXXXX).  Replaced with staging area.

Deleted blank page.

Step 8.14:  Update flow table.

Step 8.15:  Deleted MX-XXXXXX, replaced with MA-125284

Deleted blank page.

Step 9.1:  Changed MX-XXXXXX to ME-331949

Step 9.2:  Changed MX-XXXXXX to ME-331949

Step 9.6:  Deleted.

Step 9.7:  Deleted.

Step 9.7: New, wiring of heaters.

Step 9.7: New, wiring of Klixons.

Step 9.11:  Replace MX-XXXXXX with Plasti-Kote Ford Red #206 Heat Resistant Engine Enamel.

Step 9.12:  Deleted.

Step 9.13:  Deleted.

Step 9.14:  Deleted.

Step 9.14:  New step,  Notify Beams division that ion pumps and magnets are ready for pickup.

Step 9.15:  Deleted.

Step 9.15:  new step, heater continuity test.

Step 9.16:  Changed 9.8 to 9.6 and 9.16 to 9.12.  Deleted, Remove the pump down flange from the end of the Lambertson that does not have the Nitrogen purge attached to it. and flange with a., Repeat the process at the dry Nitrogen bottle end.  

Deleted blank page.

TRR. No. 0670
	11/5/97

	
	
	


	Revision
	Revision Description
	Date

	
	
	

	C
	Step 5.5:  Added note regarding the locations that the mold release was to be applied and not applied.  Incorporated into step the Kapton items to be mold released.

Step 7.1 New step.

Step 7.2:  Modified drawing showing long screw holders in the down position.

Step 7.7:  Move to after step 7.9.

Renumber as required.

Step 7.8:  Deleted, Release the hydraulic clamps and remove the cross members. between the slip critical tie plate and.  Added after the word the, onto the.  Changed the word torque to hand tighten.  Deleted, torque limit and replaced with into position.

Step 7.9:  Moved, Grit Blast two (2) Slip Critical Tie Plates (MC-331295).  Paint the inside and outside of the plates using Primer (MA-331977).  After the primer has dried, paint the outside with Silver Paint (MA-331793) and allow to dry.  to before step 7.1.  Modified statement for painting only one side with primer and silver paint.  Added, Position the Ion Pump Support Mounting Plates (Qty. 4) (MB-351514) and attach the fasteners and hand tighten into place per ME-331120.

Step 7.11:  Deleted.

Step 7.11: Was step 7.12.

Step 8.14:  Updated flows per ECO# 4442.

TRR. No.# 0758
	12/18/97

	
	
	

	D
	Step 7.4:  Added after the word core, until the outer cores make contact with the wedges.  Continue to draw the outer cores towards the skinned inner core.

Step 7.7:  Deleted the word aisle.  Replaced with, fixed end as stamped on the table.

Step 7.17:  New step, Using a six inch rule (Starrett C304SRE-6 or equivalent) measuring 1 3/4" ± 1/16" in from the end of the core face septum side, scribe a line 2" inches long.  Now measure 1 33/64" ± 1/16" from the top of the core septum side and scribe a 2" line.  Repeat this process in the four (4) locations called out on ME-331120.  Using a Magnetic Dial Indicator Holder (McMaster Carr 1977A1) or equivalent place at the bottom of the scribed line set the Construction Ball Pad (MA-331978) in place.  Added diagram and note.

Renumbered as required.

Step 8.1:  Added, Using a Scribe (Fermi stock 1246-4100) or equivalent, scribe the location of the base plate as per ME-331437.

Step 8.2:  Deleted, Clamp the Layout Base Plate (ME-331440) to the top outer core.  Using the Layout Base Plate (ME-331440).

Step 8.4: Deleted, in step 8.2.

Step 8.6:  Corrected numbering and deleted the word layout.

Renumbered.

Step 8.9:  Deleted, Loosen the clamps holding the base plate in place on the core.  Position the base plate complete with the brazed manifolds in such a way as to facilitate the connecting of the manifolding to the coil.  Using a Scribe (Fermi stock 1246-4100) or equivalent, scribe the base plates' location.

Step 8.10:  Deleted, Remove the base plate complete with the manifold.  Transfer the manifold to the painted base plate.  Position the base plate on the core in accordance with the scribe lines and clamp into place.

Step 8.12:  Moved to before step 8.2.  Added installation of Construction Ball Pad and diagram.

Step 9.1:  Moved to after step 7.15.

Step 9.2:  Added, Ensure that the Construction Ball Pads (MA-331978) have been correctly located as per ME-331120 and are ready to be welded into place.  Moved to after step 7.15.

Step 9.3:  Moved to after step 7.15.

TRR. No. 0814
	03/11/98

	
	
	


	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	
	
	
	
	

	E
	CV
	Update
	1658
	8/3/04

	
	9.0
	Klixons attached at the top of the core.
	
	

	
	
	
	
	

	
	
	
	
	

	F
	4.2
	As per DR -MIL-0167, Use the six inch tape placing it symmetrically on the coil. Received ECO 7889 to validate the use of (MB-331735) six inch tape on the outside of the coil.  TRR 1663 notes that Added note tape may be 6” wide
	1663
	2/8/05

	
	4.4
	As per DR MIL-0168, Correct traveler if needed to reflect G10 wedges (MB-331774) epoxied to coil and the G10 (MB-331732) is epoxied to the G10 wedges (MB-331774). TRR1663 Notes Changed note at step 4.4 from The G10 wedges are to be glued onto the Kapton tape to The G10 wedges are to be glued onto the coil.
	1663
	2/8/05

	
	7.1
	As per DR MIL-0174 added Note, Use only approved primer Rust-Oleum 4268 red primer (MA-331977) as the primer coat, failure to do so will cause the primer to blister when the finish coat is applied
	1663
	2/8/05

	
	8.1
	As per DR MIL-0174 added Note, Use only approved primer Rust-Oleum 4268 red primer (MA-331977) as the primer coat, failure to do so will cause the primer to blister when the finish coat is applied
	1663
	2/8/05

	
	9.1
	As per DR MIL-0174 added Note, Use only approved primer Rust-Oleum 4268 red primer (MA-331977) as the primer coat, failure to do so will cause the primer to blister when the finish coat is applied and split the painting process into 2 steps, (9.1-9.2) renumbered next steps accordingly. 
	1663
	2/8/05

	
	9.12
	As per DR MIL-0175 Changed heater to ground check limit to dead short
	1663
	2/8/05

	
	
	
	
	


	
	
	
	
	

	G
	3.2
	Changed wording to eliminate the OK to Proceed tags.  Record the serial numbers in the table provided.
	1717
	3/23/05

	
	3.4
	Changed guide ears to read Inner Core Alignment Tabs.
	
	

	
	3.5
	Changed guide ears to read Inner Core Alignment Tabs.
	
	

	
	3.6
	Changed guide ears to read Inner Core Alignment Tabs.
	
	

	
	3.7
	Added statement: Long Screw Holders extend 6.57” above the final assembly. fixture.
	
	

	
	6.1
	Changed wording to read Lower the Long Screw Holders and jacks are Leveling Jacks.  
	
	

	
	7.4
	Changed screw jacks to read Leveling Jacks.
	
	

	
	7.6
	Changed ME-331645 to ME-331644.
	
	

	
	7.7
	Changed ME-331645 to ME-331644.
	
	

	
	7.13
	Outer Coil Resistance Limit changed from 6.2 mΩ To 6.6 mΩ to original limit 6.5 mΩ To 6.9 mΩ.  Grayed out fields to remove duplication of information.
	
	

	
	8.10
	Changed wording to more specific final Electrical test.
	
	

	
	8.11
	Added Pass/Fail columns to table.
	
	

	
	8.12
	Broke step 8.11 into 8.11 and 8.12.
	
	

	
	8.13
	Removed Pass/Fail check boxes.
	
	

	
	9.8
	Step added with import of step 4.2 from TR-333125.
	
	

	
	9.10
	Changed wording to read Serial No. (found in the footer of this traveler).  Added as [er ME-331492 for stencil locations.
	
	

	
	9.11
	Step added with import of step 3.1 from TR-333125.  Deleted note.
	
	

	
	9.12
	Step added with import of step 4.1 from TR-333125.
	
	

	
	9.14
	Step added with import of step 4.4 from TR-333125.
	
	

	
	9.15
	Step added with import from Note in step 4.3 from TR-333125. 
	
	

	
	9.18
	Added Update the DSR step.
	
	

	
	
	
	
	

	
	
	
	
	

	H
	7.16
	Inserted drawing to demonstrate the Support Lug Locating Fixture (ME-331949).
	1728
	4/24/05

	
	
	
	
	

	I
	CvrPge
	Update:  Cover page to reflect change in name of department and processes
	1867
	9/25/06

	
	
	
	
	

	
	
	
	
	


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
Only clean Cotton Gloves (Fermi stock 2250-0895 or 2250-0900) shall be worn by all personnel when handling the Lambertson Skinned Inner Core Assembly.


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 magnet assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.

2.0
Parts Kit List

2.1
Attach the completed Parts Kit List for this traveler.



Process Engineering/Designee



Date

3.0
Skinned Inner Core Preparation



Note(s):

There shall be NO eating, drinking, or smoking by any personnel working on or in the vicinity of the inner core assembly at any time.

DO NOT USE ACETONE, ISOPROPYL ALCOHOL, METHANOL ALCOHOL, or any CHLORINATED SOLVENTS such as TRICHLOROETHANE.  Refer to ES-331402 and ES-331548 for approved cleaners and mixing ratios.

EXTREME CAUTION must be exercised in the following operations.  The cleaned Inner Core assembly is to be kept free of contaminants, grinding operations etc...  Clean White (Cotton) Gloves (Fermi stock 2250-0895/2250-0900) will be worn during these subsequent operations or when handling the Lambertson Skinned Inner Core Assembly.


3.1
Using the appropriate slings with clean protective covers and the overhead crane, move the skinned inner core to the assembly preparation area and place on three (3) cleanly covered supports.  One (1) centered and two (2) located one (1) foot from each end of the skinned inner core assembly.



Warning:

The three (3) cleanly covered supports must be of sufficient height so as not to damage the flanges, Ion pumps, or skin of the inner core.


Technician(s)





Date


3.2
Verify serial numbers for the skinned inner core, impregnated coil and outer.  Record the serial numbers in the table provided.

	Skinned Inner

Core Serial No.
	Impregnated

Coil Serial No.
	Top Outer Core Serial No.
	Bottom Outer Core Serial No.
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Lead Person
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3.3
Using a 90° buffer and Roloc Pad (Sanding Disks MA-274983) or equivalent, clean the areas where the construction pad mounts and the support feet mounts to the top and bottom cores.



Technician(s)





Date



Note(s):

When cleaning the skinned inner core it is not required that the discoloration from the bake-out be polished off the assembly.

3.3
Clean the skinned inner core assembly, the Final Assembly Fixture (ME-331503) and clamping apparatus that may or will come in contact with the skinned inner core during the assembly procedure using the solution called out in ES-331402, ES-331548 or Ethyl Alcohol (Fermi stock 1920-0600) and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent).



Technician(s)





Date


3.4
Position and lock the four (4) Inner Core Alignment Tabs of the final assembly fixture in the up position.  Position the four (4) long screw holders in the down position.
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Technician(s)





Date



Note(s):

Block and protect all the corners of the skinned inner core assembly during the lifting and positioning on the final assembly fixture.


3.5
Using the appropriate slings with clean protective covers and the overhead crane, lift the skinned inner core assembly at the quarter points.  Move the skinned inner core to the Final Assembly Fixture (ME-331503), placing it between the four (4) Inner Core Alignment Tabs.  The septum should be in the down position.  Disconnect the crane.
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Note(s):

When positioning the skinned inner core assembly between the Inner Core Alignment Tabs, ensure that longitudinal symmetry exists between the core and tooling.

The Skinned Inner Core Assembly will be under vacuum for the following procedures.  You will not be able to see the serial number stamped on the skinned inner core assembly due to the pump out ports.  However, it is important that the fixed end is known and positioned as indicated in the drawings contained within this traveler.  There will be an "F" etched on the back of the pump out flange which is the fixed end of the skinned inner core assembly.



Technician(s)





Date


3.6
Carefully lower the four (4) inner core alignment tabs.  The skinned inner core assembly should be resting on the final assembly fixture.
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Technician(s)





Date


3.7
Extend the four (4) long screw holders to the up position.  Long Screw Holders extend 6.57” above the final assembly fixture.
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Technician(s)





Date

4.0
Coil Preparation


4.1
Centrally position Kapton Tape (MA-274970) on the inside of the coil.
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Technician(s)





Date


4.2
Centrally position Kapton Insulation (MB-331735) with the adhesive back to the coil on the outside of the coil.



Note 




This tape may be 6” wide
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Technician(s)





Date
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4.3
Using Sicomet Super Glue (MA-274442), glue into place the sixteen (16) G-10 Wedges (MB-331774) per ME-331120.



Note:




The G-10 wedges are to be glued onto the Coil.
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Technician(s)





Date


4.4
Using Sicomet Super Glue (MA-274442), glue into place four (4) sheets of G-10 (MB-331732) centered along the top and bottom of both sides of the coil package.
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Technician(s)





Date


4.5
Using Sicomet Super Glue (MA-274442), glue into place two (2) sheets of G-10 (MB-331731) centered along both inside sections of the coil package.



Caution:




Verify that part number MB-331731 is in fact .010" thick.
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Technician(s)





Date


4.6
Verify that the coil assembly has been properly insulated and that the wedges are positioned correctly per ME-331120.

X















Lead Person





Date

X















Inspector





Date



Note(s):

Exercise extreme care when suspending and lowering the coil around the skinned inner core assembly.

4.7
Using the appropriate slings with clean protective covers and the overhead crane, lift the coil assembly at the horse shoe ends and move the coil to the Final Assembly Fixture (ME-331503).  Locate the coils' lead end at the fixed end of the skinned inner core assembly denoted by the "F" engraved on the back of the flange at the fixed end.  Carefully lower the coil into place on the four (4) long screw holders so that the coil is positioned equidistant about the end flanges of the skinned inner core assembly.  Disconnect the crane.
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Technician(s)
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5.0
Core Preparation


Note(s):

Use only approved cleaners for the outer and inner core assemblies as called out in ES-331194 and ES-331548.There shall be NO eating, drinking, or smoking by any personnel working on or in the vicinity of the inner core assembly at any time.

DO NOT USE ACETONE, ISOPROPYL ALCOHOL, METHANOL ALCOHOL, or any CHLORINATED SOLVENTS such as TRICHLOROETHANE.  Refer to ES-331402 and ES-331548 for approved cleaners and mixing ratios.

5.1
Using the overhead crane and the Lambertson Outer Core Lifting Fixture (MA-331718) position both Outer Cores (ME-331185) in the Core Prep area open face up.
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5.2
Using clean Cotton Gloves (Fermi stock 2250-0895 or 2250-0900) check all exposed areas of the core that may come in contact with the coil or skinned inner core assembly for nicks, burrs, protrusions, etc...  If any are found notify your supervisor.



Technician(s)





Date


5.3
Clean the cores of all loose dust/debris using a vacuum cleaner.  If the cores are contaminated use either solution called out in ES-331194 or ES-331548 and Heavy Disposable Wipers (Fermi Stock 1660-2600 or equivalent) to remove the contaminants using a vacuum cleaner.



Technician(s)





Date


5.4
Verify that the cores are free of loose dust, debris, nicks, burrs, protrusions, etc... 

X















Lead Person





Date


5.5
Center within both outer cores' coil pockets Kapton Insulation (MB-331733) and (MB-331734) with the adhesive back to the core.  Position 1/4" below the top of the core and centered end to end within the core, four (4) strips stacked on top of each other per side of 1/2" wide Kapton Tape (MA-292201)  Apply Mold Release (MA-292449) to the Kapton (MB-331733 and MB-331734 only) of both cores.



Note(s):




Do not apply mold release to Kapton tape part number MA-292201 of either core.
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5.6
Verify Kapton Insulation placement on both outer cores per (ME-331120/ME-331492).

X















Lead Person





Date


5.7
Using the overhead crane and the Flip-Rite (Model 8F7.5T or equivalent), lift and rotate the top outer core 90° and position it on the left side of the Final Assembly Fixture (ME-331503) with the fixed end facing the same direction as the coil leads and fixed end of the skinned inner core assembly.  Lift and rotate the bottom outer core 90° and position it on the right side of the Final Assembly Fixture (ME-331503) with the fixed end facing the aisle.



Note(s):

The hardened tooling buttons on the slides are to be aligned respectively with the four (4) holes in the plates of the outer core so that the tooling buttons make contact with the outer core laminations and 
contact with the back plates.
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5.8
Verify that the insulated outer cores are correctly positioned on the final assembly fixture with the tooling buttons in contact with the laminations and the back of the cores in contact with the back plates per ME-331503

X















Lead Person





Date

6.0
Dry Run Assembly


Note(s):

During the following operations great care must be exercised so as not to damage the coils/cores insulation and/or the skinned inner core assembly.

6.1
Move the insulated outer cores to the coil assembly, stopping just before making contact with the insulation of the coil.  Position four (4) Miniature Leveling Jacks two (2) per end (McMaster Carr 2915T21 or equivalent) on the skinned inner core with a non-metallic insulator between the jacks and the skin.  Set the jacks to support the coil at the same height as the long screw holders.  Lower the Long Screw Holders once the Leveling Jacks are supporting the coil.
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Using the Leveling Jacks make the required vertical adjustments to ensure that the coil will fit within the core pocket.  Longitudinally position the skinned inner core assembly and coil assembly per ME-331120.



Technician(s)
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6.2
Measure the following locations and complete the table provided.
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	Measurement

Location
	Fixed End 

Actual Measurement
	Non-Fixed End

Actual Measurement

	Outer Core To Coil

.85" to .91"
	
	

	Coil To Skinned Inner Core Flange

3.654" to 3.774"
	
	

	
	Top
	Bottom
	Top
	Bottom

	Outer Core To Skinned Inner Core Flange 8.000" to 8.120"
	
	
	
	


The fixed ends of each assembly are located at the same end as indicated by the serial numbers on the outer cores, the leads of the coil and the "F" engraved on the flange of the skinned inner core assembly.


Yes

X
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6.3
Fit the Saddle Spacers (MB-331783/MB-331784) to the cores and coil.



Note(s):

The actual dimension prior to any machining that may be required must be recorded in the table provided.  If machining is required, then record the finished size of each spacer prior to installation must also be recorded in the table.  If no machining is required indicate with an N/A in the after machining section of the table.
	Status
	Before Machining
	After Machining

	Fixed End

Top Core
	
	

	Fixed End

Bottom Core
	
	

	Return End

Top Core
	
	

	Return End

Bottom Core
	
	




Technician(s)





Date


6.4
Move the outer cores to the outer most point of the final assembly fixture.



Technician(s)





Date

7.0
Magnet Assembly
Note:


Use only approved primer Rust-Oleum 4268 red primer (MA-331977) as the primer 
coat, failure to do so will cause the primer to blister when the finish coat is applied


7.1
Grit Blast two (2) Slip Critical Tie Plates (MC-331295). Paint only one side of the plates using Primer (MA-331977). After the primer has dried, paint the primed side with Silver Paint (MA-331793) and allow to dry. 



Technician(s)





Date


7.2
Position within each outer core two (2) T-Slot Bars (MC-331284).  Using (filled) Room Cure Epoxy MA-274695, lay two (2) beads at least a 1/4" in diameter down the length of the cores.
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Note(s):

During the following operations great care must be exercised so as not to damage the coils/cores insulation and or the skinned inner core assembly.  If any doubt exists regarding possible damage to the coil or skinned inner core contact your supervisor immediately.


7.3
Move the insulated outer cores to the coil assembly, stopping just before making contact with the insulation of the coil.  Continue moving the outer cores toward the skinned inner core until the outer cores engage the coil from both sides.
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Note(s):

Once the outer cores make contact with the skinned inner core assembly this will produce a solid stop.  DO NOT apply any further force to the outer cores that may cause damaged to the skinned inner core assembly.

7.4
Place 6 Outside Clamps (4 X 4 Box Beams with threaded rods) around the outer cores equally spaced.  Using the clamps, continue to draw the outer cores towards the skinned inner core, until the outer cores make contact with the wedges.  Remove the four (4) Miniature Leveling Jacks and the insulation under the Leveling Jacks, from the inner core.  Continue to draw the outer cores towards the skinned inner core producing a solid stop.



Technician(s)





Date


7.5
Install the Saddle Spacers (MB-331783/MB-331784) on to the cores in the appropriate locations.  



Technician(s)





Date


7.6
Verify that all the clamps are tight and that the assembly is ready to be moved to the Lambertson Magnet Weldment Table (ME-331644).

X















Lead Person





Date


7.7
Using the overhead crane and the Posi-Turner (or equivalent), lift the assembly at the quarter points (approximately 30" in from each end flange).  Then rotate the assembly 90° (leads Down), remove the box clamps and position the assembly on the Lambertson Magnet Weldment Table (ME-331644) with the fixed end facing the fixed end as stamped on the table.



Technician(s)





Date


7.8
Slide into position the twelve (12) Heating Elements (MA-331979), six (6) per side onto the skinned inner core.  Hand tighten the clamp bar retainers into position.

[image: image24.wmf] 

Skinned Inner Core Assembly 

 

ME

-

331139

 

Insulated Outer Cores 

 

ME

-

331185

 

Finished Coil Assembly 

 

ME

-

331121

 

Final Assembly Fixture 

 

ME

-

331503

 

Long Screw 

 

Holders

 

Fixed End

 

Top Outer 

 

Core

 

Bottom Outer 

 

Core

 


Typical 12 Locations Lead End



Technician(s)





Date


7.9
Position the two (2) Slip Critical Tie Plates (MC-331295) on the Lambertson assembly, one (1) per side, silver side out.  Position the Ion Pump Support Mounting Plates (Qty. 4) (MB-351514) and attach the fasteners and hand tighten into place per ME-331120.  Mark the bolts in accordance with the chart below.  Attach the element holding bolts and hand tighten the element holding bolts into position.

Right Side

	Top
	33
	29
	25
	21
	17
	13
	9
	5
	1
	3
	7
	11
	15
	19
	23
	27
	31
	35

	Bottom
	36
	32
	28
	24
	20
	16
	12
	8
	4
	2
	6
	10
	14
	18
	22
	26
	30
	34


Return










Fixed

End











End

	Top
	36
	32
	28
	24
	20
	16
	12
	8
	4
	2
	6
	10
	14
	18
	22
	26
	30
	34

	Bottom
	33
	29
	25
	21
	17
	13
	9
	5
	1
	3
	7
	11
	15
	19
	23
	27
	31
	35


Left Side
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7.10
Attach the cross members to the threaded rods.  In accordance with the Quadrupole Hydraulic Operating Procedure (OP-318861) energize and compress the Lambertson assembly to 1500 psig.  Record the pressure in the table provided.

	Gage Pressure

Reading
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7.11
Beginning at the center on both sides of the assembly, torque the bolts to the slip critical tie plates to a minimum of 1100 LB-IN  and a maximum of 1200 LB-IN in sequence (refer to the above chart) working out from the center (both sides of the assembly at once) in opposite directions - back and forth - to each end.  Torque the element holding bolts at 16 LB-FT minimum to 26 LB-FT Maximum.  Torque the clamp bar retainers at 65 LB-IN minimum to 95 LB-IN maximum.  Once the fasteners have been torqued, record in the table provided the pressure reading on the gage.

	Gage Pressure

Reading
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Date


7.12
Perform the following continuity tests using a Simpson 260 Ohm Meter or equivalent.

Aisle Side of Magnet (Ion Pumps Side)
	Heater

Number
	Heater To Ground

(Limit: Dead short)
	Heater Terminal To

Heater Terminal

(Limit: 32 Ω to 34 Ω)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


Wall Side of Magnet (No Ion Pumps)
	Heater

Number
	Heater To Ground

(Limit: Dead short)
	Heater Terminal To

Heater Terminal

(Limit: 32 Ω to 34 Ω)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


X
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Date


7.13
Perform the following Electrical Tests.

	Inner Coil Serial Number
	

	Electrical Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	6.2 mΩ To 6.6 mΩ
	mΩ
	
	
	

	LS @ 1 KHz
	
	Reference Test Only.
	mH
	
	
	


	Q @ 1 KHz
	
	Reference Test Only.
	
	
	
	

	LS @ 100 Hz
	
	Reference Test Only.
	mH
	
	
	

	Q @ 100 Hz
	
	Reference Test Only.
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	


	Outer Coil Serial Number
	

	Electrical Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	6.5 mΩ To 6.9 mΩ
	mΩ
	
	
	

	LS @ 1 KHz
	
	Reference Test Only.
	mH
	
	
	

	Q @ 1 KHz
	
	Reference Test Only.
	
	
	
	

	LS @ 100 Hz
	
	Reference Test Only.
	mH
	
	
	

	Q @ 100 Hz
	
	Reference Test Only.
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot

Coil to Coil
	
	1.0 Kv @ < 5 µA
	
	
	
	


	Coil Serial Number
	

	Electrical Test
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	12.9 mΩ To 13.3 mΩ
	mΩ
	
	
	

	LS @ 1 KHz
	
	Reference Test Only.
	mH
	
	
	

	Q @ 1 KHz
	
	Reference Test Only.
	
	
	
	

	LS @ 100 Hz
	
	Reference Test Only.
	mH
	
	
	

	Q @ 100 Hz
	
	Reference Test Only.
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot

Coil to Ground
	
	2.0 Kv @ < 5 µA
	
	
	
	


X
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7.14
Measure the location of the following items.
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1 3/4" ± 1/16"

 

1 33/64" ± 1/16"

 


	Measurement

Location
	Fixed End 

Actual Measurement
	Non-Fixed End

Actual Measurement

	Coil To Skinned Inner Core Flange

3.654" to 3.774"
	
	

	
	Top
	Bottom
	Top
	Bottom

	Outer Core To Skinned Inner Core Flange 8.000" to 8.120"
	
	
	
	


The fixed ends of each assembly are located at the same end as indicated by the serial numbers on the outer cores, the leads of the coil and the "F" engraved on the flange of the skinned inner core assembly.


Yes

X
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7.15
Fill all the joints between the outer end plates, insulators and coils with Room Cure Epoxy (MA-331683).  There shall be no open areas around the saddle insulators at either end of the magnet.  Fill the bolt holes of the hardware used to install the insulators with R.T.V. (MA-318765).
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7.16
Using the Support Lug Locating Fixture (ME-331949) from the fixed end, mount the Support Lugs (MB-331787) for welding.
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7.17
Using a six inch rule (Starrett C304SRE-6 or equivalent) measuring 1 3/4" ± 1/16" in from the end of the core face septum side, scribe a line 2" inches long.  Now measure 1 33/64" ± 1/16" from the top of the core septum side and scribe a 2" line.  Repeat this process in the four (4) locations called out on ME-33120.  Using a Magnetic Dial Indicator Holder (McMaster Carr 1977A1) or equivalent place at the bottom of the scribed line set the Construction Ball Pad (MA-331978) in place.



Note(s):
This is typical in all four (4) locations.  At no time is this diagram to 
supersede the most current released print.
[image: image43.wmf] 

Final Assembly Fixture 

 

ME

-

331503

 

Long 

 

Screw Holders 

 

In Up Position

 

Long 

 

Screw Holders 

 

In Up Position

 

Fixed End

 




Technician(s)





Date


7.18
Verify that the Support Lug Locating Fixture (ME-331949) is properly positioned at the fixed end of the magnet assembly and is ready to have the support lugs welded into place.  Ensure that the Construction Ball Pads (MA-331978) have been correctly located as per ME-331120 and are ready to be welded into place.

X
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7.19
Weld the support lugs into position per ME-331120.



Welder






Date
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Note(s):




Do not paint any stainless steel items, survey holes or Klixon locations.

7.20
Using the overhead crane and the appropriate lifting devices, lift the assembly at the quarter points (approximately 30" in from each end flange) and position it in the survey staging area with the leads of the coil facing up and the fixed end facing the aisle per ME-331120.



Technician(s)
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8.0
Manifold Assembly



Note:


Use only approved primer Rust-Oleum 4268 red primer (MA-331977) as the primer 
coat, failure to do so will cause the primer to blister when the finish coat is applied


8.1
Paint the Base Plate (ME-331440) with one (1) coat of Red Rust Inhibitive Primer (MA-331977) and allow to dry.  Then apply one (1) coat of Silver Gray Enamel Paint (MA-331793) and allow to dry.  Using a Scribe (Fermi stock 1246-4100) or equivalent, scribe the location of the base plate as per ME-331437.
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8.2
Using a six inch rule (Starrett C304SRE-6 or equivalent) measuring 25 9/64"" ± 1/16" in from the end of the core face, scribe a line 2" inches long.  Now measure 8 1/4" ± 1/16" from the top of the core and scribe a 2" line.  Repeat this process in the other locations called out on ME-33120.  Set the Construction Ball Pad (MA-331978) in place.



Note(s):
This is typical in two (2) locations.  At no time is this diagram to supersede the most current released print.
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8.3
Trial-fit the center tap locations manifold consisting of the following parts.

	Part Number
	Description
	Qty.
	Installed

	MA-176451
	5/16" Plain Washer S/S
	2
	

	MA-197908
	5/16" X 18 X 2.5" LG. HHCS S/S
	2
	

	MA-225581
	5/16" Lock Washer S/S
	2
	

	MA-318684
	Lock washer 1/4" S.S.
	2
	

	MA-318689
	1/4" Plain Washer S.S.
	2
	

	MC-331331
	3/4" O.D. Tube Insulator
	2
	

	MA-331417
	Tube Copper 4.350" LG.
	2
	

	MA-331418
	Tube Copper  6.92" LG.
	2
	

	MA-331419
	Tube-Copper 7.95" LG.
	1
	

	MB-331442
	Tube Support
	1
	

	MA-331444
	3/4" Compression Union Elbow S/S
	2
	

	MA-331445
	Long Elbow
	2
	

	MA-331447
	1" Male NPT Fitting S/S
	1
	

	MA-331449
	1" 90° Elbow F X F
	1
	

	MA-331460
	Tube Copper 9.65" LG.
	1
	

	MB-331658
	Supply Manifold
	1
	

	MB-331795
	Support Block
	2
	

	MB-331796
	Tube Support Spacer
	1
	

	MA-331798
	Screw H.H.C. 1/4"-20 X 3" LG. S.S.
	2
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8.4
Verify the proper fit and placement of components assembled per ME-331437.


OK to Proceed

X















Lead Person





Date


8.5
Braze the center tap manifold assembly together using Sil-Fos #15 Brazing Rod (MA-116256).  Do not attach it to the coil at this time.



Technician(s)





Date


8.6
Trial-fit the coil leads manifold consisting of the following parts to the Base Plate (ME-331440) already attached to the top outer core.
	Part Number
	Description
	Qty.
	Installed

	MC-14942
	5/8" O.D. Tube Insulator
	2
	

	MA-176068
	1/2"-13 Full Hex. Nut
	18
	

	MA-274442
	Sicomet Super Glue
	A/R
	

	MA-318765
	RTV
	A/R
	

	MC-331331
	3/4" O.D. Tube Insulator
	1
	

	MC-331406
	Flag Insulator-Lower Bracket
	2
	

	MD-331407
	Flag Insulator-Upper Bracket
	2
	

	MB-331408
	Spacer Block
	1
	

	MB-331409
	Locking Plate
	2
	

	MB-331412
	Insulator
	2
	

	MA-331421
	Tube-Copper 4.32" LG.
	1
	

	MA-331422
	Tube-Copper 1.86" LG.
	1
	

	MA-331424
	Tube-Copper 3.68" LG.
	1
	

	MA-331426
	Tube-Copper 3.82" LG.
	1
	

	MA-331427
	Tube-Copper 3.40" LG.
	1
	

	MA-331439
	Tube-Copper 2.88" LG.
	1
	

	MA-331446
	Long Elbow
	1
	

	MA-331447
	1" Male NPT Fitting S.S.
	1
	

	MA-331449
	1" 90° Elbow F X F
	1
	

	MA-331450
	Tee
	1
	

	MA-331451
	Tee
	1
	

	MB-331455
	Tube Support Cover
	1
	

	MB-331456
	Tube Support
	1
	

	MA-331458
	HHCS 1/2"-13 X 3 1/2" LG.
	18
	

	MA-331459
	Lock washer 3/8" S.S.
	4
	

	MC-331462
	Middle Lead Manifold
	1
	

	MA-331465
	Screw Cap. Hex. HD. 3/8"-16 X 1 1/2" LG. S.S.
	4
	

	MA-331788
	Washer Plain 3/8" "Type B" Narrow S.S.
	4
	

	MA-331420
	Solder Preform
	2
	

	MB-331411
	Flag
	2
	

	MA-331461
	1/2" Lock washer S.S.
	18
	

	MB-351067
	Flag Insulator "D"
	2
	

	MA-176450
	5/16"-18 Hex Nut S.S.
	1
	

	MB-331435
	Upper Lead
	1
	

	MD-331434
	Lower Lead
	1
	

	MC-351066
	Upper Lead Connector
	1
	

	MB-331604
	Custom 90° Elbow
	3
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8.7
Verify the proper fit and placement of components assembled in step 8.6 per ME-331437.


OK to Proceed

X















Lead Person





Date


8.8
Braze the coil lead manifold assembly together using Sil-Fos #15 Brazing Rod (MA-116256).  Do not attach it to the coil at this time.



Technician(s)





Date


8.9
Braze/attach the coil lead manifold assembly and center tap manifold to the coil assembly using Sil-Fos #15 Brazing Rod (MA-116256).



Technician(s)





Date


8.10
Perform a final Electrical Test.

	Electrical Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Resistance
	
	12.9 mΩ To 13.3 mΩ
	mΩ
	
	
	

	LS @ 1 KHz
	
	Reference Test Only.
	mH
	
	
	

	Q @ 1 KHz
	
	Reference Test Only.
	
	
	
	

	LS @ 100 Hz
	
	Reference Test Only.
	mH
	
	
	

	Q @ 100 Hz
	
	Reference Test Only.
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot

Coil to Ground
	
	2.0 Kv @ < 5 µA
	
	
	
	


X















Inspector





Date


8.11
Perform a flow test of the Lambertson Magnet Assembly at a ∆P of 60 PSI and 100 PSI.  Record the Flow Cart Number in the table provided.



Note(s):

The flow test only requires recordings at 60 psi and 100 psi unless 100 psi is not possible, then revert to 80 psi test and mark N/P in the 100 psi sections of the flow table.
	Flow Cart Serial Number
	

	Desired

∆P
	Actual

∆P Attained
	Minimum Flow

in GPM
	Attained Flow

in GPM
	Pass
	Fail

	60 PSI 
	
	> 10.2 GPM
	
	
	

	80 PSI 
	
	> 11.8 GPM
	
	
	

	100 PSI
	
	> 13.2 GPM
	
	
	



8.12
Perform a hydrostatic check of the joints at 500 PSI for 30 minutes.

Pass


Fail

X















Inspector





Date


8.13
Purge the water passage using house air, until no water is present in the manifold.  Install Cap Plugs (MA-125284) over the fittings

X















Inspector





Date

9.0
Final Magnet Assembly


Note:


Use only approved primer Rust-Oleum 4268 red primer (MA-331977) as the primer 
coat, failure to do so will cause the primer to blister when the finish coat is applied


9.1
Paint all Flux Catcher Plates (MC-331569) and all exposed carbon steel components with 



Rust-Oleum 4268 red primer (MA-331977) let dry for at least 24 hours.



Technician(s)





Date


9.2
Paint all Flux Catcher Plates (MC-331569) and all exposed carbon steel components with




Silver Gray Enamel (MA-331793).



Technician(s)





Date


9.3
Using the hardware provided, attach the twelve (12) Klixon thermostats to the outer cores, six (6) per side at the top of each outer core, two 296, MA-3319810, two 266 MA351068 and two 248, MA-351069 as per the assembly drawing (ME-351365).
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Technician(s)





Date


9.4
Wire the heater elements in accordance with (ME-351365 sheet 2 of 2).



Technician(s)





Date


9.5
Wire the Klixons in accordance with (ME-351365 sheet 2 of 2).
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Technician(s)





Date


9.6
Perform the following continuity tests using a Simpson 260 Ohm Meter or equivalent.

	Heater

Number
	Heater Terminal To

Heater Terminal

(Limit: 22 Ω to 26 Ω)

	1 to 2
	

	2 to 3
	

	3 to 1
	


	Heater

Number
	Heater To Ground

(Limit Dead Short)

	1
	

	2
	

	3
	




Note(s):

The Klixon connector may use letters or numbers in place of the other 
depending upon the vendor used.
	Pin

Letter
	Pin

Number
	Klixon Terminal To

Klixon Terminal

(Limit: < 1 Ω)

	A to B
	1 to 2
	

	C to D
	3 to 4
	

	E to F
	5 to 6
	


X















Inspector





Date


9.7
Tape each exposed copper conductor up to each power flag and center tap block with one (1) layer of 1/2 lapped 1" Wide Fiberglass Tape (MA-274991).



Technician(s)





Date


9.8
Equally mix the Epoxy Paint Catalyst (MA-274445) and Epoxy Paint (MA-274444).  Paint all newly taped areas with the epoxy paint mixture.



9.9
Verify that the exposed parts of the coil and wrapped leads have been painted as per the 



Lambertson Final Magnet Assembly (ME-331492) with Epoxy Paint 

(Resin MA-274444 and Catalyst MA-274445).

X















Inspector





Date


9.10
Assemble the Flux Catcher Plates (MC-331569) to the outer core end plates.  Position the flux catchers as flush as possible to the surface of the end extension vacuum flanges at both ends of the magnet.



Technician(s)





Date


9.11
Touch up any damaged paint from the clamping/straightening process with Silver Gray Paint (MA-331793).  Using Red Paint (Plasti-Kote Ford Red #206 Heat Resistant Engine Enamel) stencil in one (1) inch high characters at the top center of the magnet on both sides the following, as per ME-331492.
FMI Lambertson

Serial No. - (Found in the  footer of this traveler)
Magnet WT. 23,300 lbs.



Technician(s)





Date



9.12
Verify and record the serial number and weight (Lbs.) stenciled on the magnet in 1" characters per 



the Lambertson Final Magnet Assembly (ME-331492 and ES-331379).



Note(s):



The serial numbers should match serial number at the bottom of this 




traveler.

EXAMPLE

"FMI LAMBERTSON"

SERIAL NUMBER

MAGNET WEIGHT



Serial number stenciled on the magnet






Weight stenciled on the magnet






Visually inspect the magnet for damage.

X















Inspector





Date



9.13
Verify that the body of the magnet has been painted as per the Lambertson Final Magnet 



Assembly (ME-331492) with Silver-Gray Paint (MA-331793).  All Flux Catchers and carbon steel 

Surfaces have been painted.  Ensure that no Stainless Steel items have been painted or have paint 


on them.

X















Inspector





Date


9.14
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 1) on the magnet as 


per the Lambertson Final Magnet Assembly (ME-331492).  Affix a completed Generic Magnet 



Identification Label (MA-318490) to this page or complete facsimile below.
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Inspector





Date

9.15
Any Elbow Union Parts not installed on the magnet (nuts, ferrules, etc.) are to be placed inside the Parts Bag (MA-318790) and attached to the magnet.


9.16
Using the overhead crane and the appropriate lifting devices, lift the assembly at the quarter points (approximately 30" in from each end flange) and place the magnet in the staging area for shipment.  Cover the magnet with Green Herculite (1740-0100).



Technician(s)





Date

9.18
Update the DSR.



Update DSR Keywords









Location











Location Verified Date









Status











Make entry regarding work performed.





X












Lead Person





Date

10.0
Production Complete


10.1
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, and dispositions have been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Process Engineering/Designee



Date

f 





Fermi National Accelerator Laboratory





Technical Division





ILA Lambertson Magnet





Serial No:  ILA    -0 





Drawing No:  MD-331492





Magnet Weight:  23,300Lbs.





DC Resistance:





Ls @ 1kHz:





Q @ 1kHz:





Ls @ 100Hz:





Q @ 100Hz:





Previous Serial No(s):  None





1 (





1 H





1





1 H





1





HiPot Coil To Core @ 5200000VDC





1( A





Date Completed:





XX/XX/XXXX





Remarks:











None





Support Lug Locating Fixture (ME-331949)





Vertical Locator





Fixed or Lead End





Locator Bar





Vertical Locator





Support Lugs (6 places)





Pin connector (MA-351369) for the Klixon wiring.  Any connector spare parts should be put in a ziplock bag and shipped with the magnet.
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