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Ensure appropriate memos and specific instructions are placed with the traveler before issuing the sub traveler binder to production.

1.0
General Notes

1.1
White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves (Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts after the parts have been prepared/cleaned.


1.2
All steps that require a sign-off shall include the Technician/Inspectors first initial and full last name.


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


1.4
All Discrepancy Reports issued shall be recorded in the left margin next to the applicable step.


1.5 
All personnel performing steps in this traveler must have documented training for this traveler and associated operating procedures.


1.6
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.


1.7
Cover the magnet assembly with green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.

2.0
Parts Kits List

2.1
Attach the completed Parts Kits Lists for the 116" Quadrupole Final Assembly to this traveler.  Ensure that the serial number on the Parts Kits List matches the serial number of this traveler.  Verify that the Parts Kits received are complete.



Process Engineering/Designee



Date


2.2
List all the component serial numbers below.

	Component
	Serial Number

	Upper Half Core
	

	Lower Half Core
	

	Quadrant #1 Main Coil
	

	Quadrant #2 Main Coil
	

	Quadrant #3 Main Coil
	

	Quadrant #4 Main Coil
	

	Quadrant #1 Trim Coil
	

	Quadrant #2 Trim Coil
	

	Quadrant #3 Trim Coil
	

	Quadrant #4 Trim Coil
	




Technician





Date

3.0
Lower Half Core Preparation

3.1
Using a approved and appropriate methods, remove all sharp edges between the Laminations and the End Plate in the coil cavity region on the Lower Core.



Technician(s)





Date

3.2
Grit blast the End Plates and the Coil Cavity region to enhance Impregnation properties on the Lower Core.



Technician(s)





Date


3.3
Vacuum and clean the lower half core with Ethyl Alcohol (Fermi stock 1920-0600) and cover with Herculite (Fermi stock 1740-0100) until ready for further production.



Technician(s)





Date

3.4
Install the horizontal slot insulator (MA-388086) with Sicomet glue (MA-274442) as per the Assembly Drawing (ME-274651).



Technician(s)





Date


3.5
Install the Kapton on the pole of the lower core as per the assembly Drawing (ME-274651).



Technician(s)





Date

3.6
Install 5 layers of 7 mil Fiberglass to the bottom of the Lower Coil Cavity as per the Assembly Drawing (ME-274651).



Technician(s)





Date


 EMBED Word.Picture.8  


Viewed from the Lead End


3.7
Place the quadrant 4 coil assembly (ME-274856) with coupling (MA-225966) in the lower core.  The lead end of the coil assemblies should be positioned at the double foot support end (serial number end) of the lower half core.  Gaps between the coil end and the half core end plates should be made equal for each coil.  Refer to Drawing ME-274651.



Note(s):




Use Non Adhesive Kapton as a shoe horn to facilitate the installation of the coils.



Technician(s)





Date


3.8
Place the quadrant 3 coil assembly (ME-274855) in the lower core.  The lead end of the coil assemblies should be positioned at the double foot support end (serial number end) of the lower half core.  Gaps between the coil end and the half core end plates should be made equal for each coil.  Refer to Drawing ME-274651.



Note(s):




Use Non Adhesive Kapton as a shoe horn to facilitate the installation of the coils.



Technician(s)





Date


3.9
Visually inspect the beam tube (MD-274801) for damage including dents and dings and perform a leak check.

	PART

NO.
	SCALE UNITS BEFORE HELIUM PROBE
	SCALE UNITS WHILE ENCLOSURE FLOODING
	DETERMINATION OF MINIMUM

DETECTABLE LEAK

	DATE

TIME
	OPERATOR'S LAST NAME
	
	
	MDS ( ((Response -Bckgnd) ( Leak Value) = MDL

	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	




Inspector





Date
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3.10
Wrap the vacuum tube (MD-274801) with .005" kapton tape (MA-116532).  Apply two layers of Kapton tape using parallel strips for a .010" total insulation thickness.  Tape seams are to be butt spliced.  The second layer tape seams are to be staggered away from the first layer seams.



Refer to Drawing ME-274651.



Technician(s)





Date
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Viewed from the Lead End


3.11
Position the beam tube (MD-274801) on the quadrant 3 and 4 pole tips with the beam tube weld seam on the quadrant 4 pole tip.  Adjust position to hold 2-11/32" dimension from non-chamfered area of the lead end plate and 1-23/32" dimension from non-chamfered area of the return end plate of half core.  Refer to Drawing ME-274651.
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Technician(s)





Date


3.12
Position the vacuum tube spacers (MB-274861) against the coil package.  Use Sicomet glue (MA-274442) to hold the spacers on the lower half core.  Position to produce butt joint between pieces, and to extend a minimum of 3/16" to a maximum of 5/16" beyond the laminations at each 
end as per the Assembly Drawing (ME-274651).



Technician(s)





Date

4.0
Upper Half Core Preparation
4.1
Using a approved and appropriate methods, remove all sharp edges between the Laminations and the End Plate in the coil cavity region on the Upper Core.



Technician(s)





Date

4.2
Grit blast the End Plates and the Coil Cavity region to enhance Impregnation properties on the Upper Core.



Technician(s)





Date


4.3
Vacuum and clean the upper half core with Ethyl Alcohol (Fermi stock 1920-0600) and cover with Herculite (Fermi stock 1740-0100) until ready for further production.



Technician(s)





Date


4.4
Install the horizontal slot insulator (MA-388086) with Sicomet glue (MA-274442) as per the Assembly Drawing (ME-274651).



Technician(s)





Date


4.5
Install the Kapton on the Upper core pole as per the Assembly Drawing (ME-274651).



Technician(s)





Date

4.6
Install 5 layers of 7 mil Fiberglass to the bottom of the Upper Coil Cavity as per the Assembly Drawing (ME-274651).



Technician(s)





Date


4.7
Place the quadrant 1 coil assembly (ME-274485) with coupling (MA-225966) in the Upper core.  The lead end of the coil assemblies should be positioned at the serial number end of the upper half core.  Gaps between the coil end and the half core end plates should be made equal for each coil.  Refer to Drawing ME-274651.



Note(s):




Use Non Adhesive Kapton as a shoe horn to facilitate the installation of the coils.



Technician(s)





Date


4.8
Place the quadrant 2 coil assembly (ME-274484) in the Upper core.  The lead end of the coil assemblies should be positioned at the serial number end of the Upper half core.  Gaps between the coil end and the half core end plates should be made equal for each coil.  Refer to Drawing ME-274651.



Note(s):




Use Non Adhesive Kapton as a shoe horn to facilitate the installation of the coils.



Technician(s)





Date

5.0
Magnet Assembly



Note(s):

Ensure that the Trim Coil Leads do not become captured/pinched between the Main Coils.

5.1
Fill the gaps between the coil package and the core using 1” Fiber glass tape (MA-116511) as per the assembly Drawing (ME-274651)



Technician(s)





Date


5.2
Install and center the alignment rods (MA-318479) into alignment rod groove in lower half core as per the Assembly Drawing (ME-274651).



Technician(s)





Date


5.3
Verify that magnet is ready for assembly as per the Assembly Drawing (ME-274651).



Inspector





Date


5.4
Rotate the upper half core assembly and position over the lower core equidistant longitudinally and laterally, using the crane and the lifting fixture (ME-274614).  The upper half core should be positioned with the fixed end (serial number end) at lead end of the coil assemblies.



Note(s):




If the core lengths are not equal, split the difference between the cores equally.


Technician(s)





Date


5.5
Verify the position of the beam tube and the coil gaps as per the Assembly Drawing (ME-274651).
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Beam Tube

	Area
	Limit
	Actual Dimension
	Pass
	Fail
	Out of Tolerance

	Lead End
	2 11/32" to 

2 1/2"
	
	
	
	

	Return End
	1 23/32" to 

1 7/8"
	
	
	
	


Lead End Coil Gap

	Area
	Limit


	Actual Dimension
	Pass
	Fail
	Out of Tolerance

	Quadrant 1
	1/8" to 1/4"
	
	
	
	

	Quadrant 2
	1/8" to 1/4"
	
	
	
	

	Quadrant 3
	1/8" to 1/4"
	
	
	
	

	Quadrant 4
	1/8" to 1/4"
	
	
	
	


Return End Coil Gap

	Area
	Limit


	Actual Dimension
	Pass
	Fail
	Out of Tolerance

	Quadrant 1
	1/8" to 1/4"
	
	
	
	

	Quadrant 2
	1/8" to 1/4"
	
	
	
	

	Quadrant 3
	1/8" to 1/4"
	
	
	
	

	Quadrant 4
	1/8" to 1/4"
	
	
	
	




Inspector





Date

6.0
Magnet Weld Preparation

 EMBED Word.Picture.8  



6.1
Install the square cross clamps (4 ea.) (MD-274863) on the top of the magnet.  Install the threaded rod through the square cross clamps and into the assembly-welding-curing table.



Technician(s)





Date


6.2
Install/tighten the nuts on the threaded rods by hand on the alignment table square cross clamps from the center of the magnet out to both ends until snug.



Technician(s)





Date


6.3
Snug the bolts from the center out to each end of the magnet.  Using the clamping table hydraulics system make the parting plane gap less than .008" at the angle to the lamination weld locations and .002" at all other areas, to within 1/2" of any of the weld locations.  Operate the Quadrupole Hydraulic Clamping Table as per the Quadrupole Hydraulic Clamping Table Operation Procedure (5525-OP-318861).



Technician(s)





Date


6.4
Verify the parting plane gap dimension, .008" at the angle to the lamination weld locations and .002" at all other areas, to within 1/2" of any of the weld locations.  Verify the position of the beam tube and the placement of the coils.  Verify that the Beam Tube Plug (3.090") passes through the beam tube.  Verify that the interior beam tube is free of dents, nicks, burrs, etc.



Beam Tube Plug (3.090")


Pass
p 
Fail
p 



Inspector





Date


6.5
Perform a Pre-Weld Electrical Check of the Main and Trim Coils.

	Quadrant #1
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil

Resistance
	
	1.39 mΩ to 1.54 mΩ
	mΩ
	
	
	

	Main Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Main Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Main Coil Ring test @ 100 volts
	
	
	
	
	
	

	Trim Coil

Resistance
	
	600 to 620 mΩ
	mΩ
	
	
	

	Trim Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Trim Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Trim Coil Ring test @ 100 volts
	
	
	
	
	
	


	Quadrant #2
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil

Resistance
	
	1.39 mΩ to 1.54 mΩ
	mΩ
	
	
	

	Main Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Main Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Main Coil Ring test @ 100 volts
	
	
	
	
	
	

	Trim Coil

Resistance
	
	600 to 620 mΩ
	mΩ
	
	
	

	Trim Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Trim Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Trim Coil Ring test @ 100 volts
	
	
	
	
	
	


	Quadrant #3
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil

Resistance
	
	1.39 mΩ to 1.54 mΩ
	mΩ
	
	
	

	Main Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Main Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Main Coil Ring test @ 100 volts
	
	
	
	
	
	

	Trim Coil

Resistance
	
	600 to 620 mΩ
	mΩ
	
	
	

	Trim Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Trim Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Trim Coil Ring test @ 100 volts
	
	
	
	
	
	


	Quadrant #4
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil

Resistance
	
	1.39 mΩ to 1.54 mΩ
	mΩ
	
	
	

	Main Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Main Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Main Coil Ring test @ 100 volts
	
	
	
	
	
	

	Trim Coil

Resistance
	
	600 to 620 mΩ
	mΩ
	
	
	

	Trim Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Trim Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Trim Coil Ring test @ 100 volts
	
	
	
	
	
	


Hipot Main Coil to Main Coil

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1 Main Coil to Quadrant #2 Main Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2 Main Coil to Quadrant #3 Main Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3 Main Coil to Quadrant #4 Main Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4 Main Coil to Quadrant #1 Main Coil
	
	< 5 µA @ 500 V
	µA
	
	
	


Hipot Main Coil to Trim Coil

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1 Main Coil to Trim Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2 Main Coil to Trim Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3 Main Coil to Trim Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4 Main Coil to Trim Coil
	
	< 5 µA @ 500 V
	µA
	
	
	


Hipot Main Coil to Core

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1 Main Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2 Main Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3 Main Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4 Main Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	


Hipot Main Coil to Beam Tube

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1 Main Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2 Main Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3 Main Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4 Main Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	


Hipot Trim Coil to Core

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1Trim Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2Trim Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3Trim Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4Trim Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	


Hipot Trim Coil to Beam Tube

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1Trim Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2Trim Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3Trim Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4Trim Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	




Inspector





Date

7.0
Magnet Welding

7.1
Stamp the magnet serial number (indicated at the base of this traveler) in 1/2 inch high characters on the tie plates to be placed at the ends of the magnet as shown on Drawing ME-274651.  Layout the tie plate locations using the tie plate welding fixture (SK-331076).



Technician(s)





Date


7.2
Position the side tie plates MB-680 (20), and tack weld only the top two corners of each of the tie plates.



Weldor






Date

7.3
Weld the tie plates from the center toward the ends as per the Assembly Drawing (ME-274651).



Note(s):




Cover the ends of the magnet with Glass Cloth(Fermi stock 1740-0150).



Weldor






Date


7.4
Clean the welds with steel wire brushes (Fermi stock 1246-0850) or equivalent.



Technician(s)





Date

7.5
Visually inspect the tie plate welds for general integrity including porosity (holes in weld), cracks and excessive build-up.



Inspector





Date


7.6
Release the hydraulic pressure and, dis-assemble the assembly-welding-curing table.



Technician(s)





Date


7.7
Verify that the parting plane gap dimension, .003" at the angle to the lamination weld locations and .002" at all other areas, to within 1/2" of any of the weld locations.



Inspector





Date


7.8
Clean the inside of the beam tube using Wipers, Disposable (Low-Lint) (Fermi stock 1660-2500) with Isopropyl Alcohol (Fermi stock 1920-0300) until no residue is visible on wipers.



Technician(s)





Date


7.9
Perform a Post Weld Electrical Check of the Main and Trim Coils. 

	Quadrant #1
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil

Resistance
	
	1.39 mΩ to 1.54 mΩ
	mΩ
	
	
	

	Main Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Main Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Main Coil Ring test @ 100 volts
	
	
	
	
	
	

	Trim Coil

Resistance
	
	600 to 620 mΩ
	mΩ
	
	
	

	Trim Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Trim Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Trim Coil Ring test @ 100 volts
	
	
	
	
	
	


	Quadrant #2
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil

Resistance
	
	1.39 mΩ to 1.54 mΩ
	mΩ
	
	
	

	Main Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Main Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Main Coil Ring test @ 100 volts
	
	
	
	
	
	

	Trim Coil

Resistance
	
	600 to 620 mΩ
	mΩ
	
	
	

	Trim Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Trim Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Trim Coil Ring test @ 100 volts
	
	
	
	
	
	


	Quadrant #3
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil

Resistance
	
	1.39 mΩ to 1.54 mΩ
	mΩ
	
	
	

	Main Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Main Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Main Coil Ring test @ 100 volts
	
	
	
	
	
	

	Trim Coil

Resistance
	
	600 to 620 mΩ
	mΩ
	
	
	

	Trim Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Trim Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Trim Coil Ring test @ 100 volts
	
	
	
	
	
	


	Quadrant #4
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil

Resistance
	
	1.39 mΩ to 1.54 mΩ
	mΩ
	
	
	

	Main Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Main Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Main Coil Ring test @ 100 volts
	
	
	
	
	
	

	Trim Coil

Resistance
	
	600 to 620 mΩ
	mΩ
	
	
	

	Trim Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Trim Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Trim Coil Ring test @ 100 volts
	
	
	
	
	
	


Hipot Main Coil to Main Coil

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1 Main Coil to Quadrant #2 Main Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2 Main Coil to Quadrant #3 Main Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3 Main Coil to Quadrant #4 Main Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4 Main Coil to Quadrant #1 Main Coil
	
	< 5 µA @ 500 V
	µA
	
	
	


Hipot Main Coil to Trim Coil

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1 Main Coil

To Trim Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2 Main Coil

To Trim Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3 Main Coil

To Trim Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4 Main Coil

To Trim Coil
	
	< 5 µA @ 500 V
	µA
	
	
	


Hipot Main Coil to Core

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1 Main Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #1 Main Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #1 Main Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #1 Main Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	


Hipot Main Coil to Beam Tube

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1 Main Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2 Main Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3 Main Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4 Main Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	


Hipot Trim Coil to Core

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1 Trim Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2 Trim Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3 Trim Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4 Trim Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	


Hipot Trim Coil to Beam Tube

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1 Trim Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2 Trim Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3 Trim Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4 Trim Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	




Inspector





Date

8.0
Manifolding


 EMBED Word.Picture.8  


Viewed from the Lead End


8.1
Install the manifold potting inserts (ME-274864 and ME-274865) as per the Assembly Drawing (ME-274651).



Technician(s)





Date


8.2
Line-up the manifold parts with the leads as per the Assembly Drawing (ME-274651).



Technician(s)





Date


8.3
Insulate around the potting inserts with Super 8 Cement (MA-116559).



Note(s):




Avoid contact with the coil insulation to prevent moisture transfer.



Technician(s)





Date


8.4
Braze the joints as per 5520-ES-318973.  Allow the brazed areas to air cool to 100°F.



Note(s):

Remove the Super 8 Cement as soon as practical to prevent moisture transfer to the coil insulation.



Technician(s)





Date


8.5
Clean the braze joints with Scotch brite disks (Fermi stock 1202-2000) and small buffer.  Protect coils with Herculite (Fermi stock 1740-0100) and ensure that the beam tube ends are also covered.



Technician(s)





Date


8.6
Install the fitting insulators (MB-318492) using Sicomet (MA-274442).  Refer to Drawing ME-274651.



Technician(s)





Date


8.7
Install the manifold clamp spacer (MA-318501), manifold clamp backing (MB-318789) and the manifold clamp (MA-318500) between the inner and outer manifold assemblies.



Technician(s)





Date


8.8
Verify that step 8.0 has been performed as per the Assembly Drawing (ME-274651).



Inspector





Date

9.0
Final Inspection


9.1
Perform a Post Braze Electrical Check of the Main and Trim Coils.  

	Magnet
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil

Resistance
	
	589 to 651 m Ω
	mΩ
	
	
	

	Main Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Main Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Main Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Main Coil Ring test @ 100 volts
	
	
	
	
	
	


	Quadrant #1
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Trim Coil

Resistance
	
	600 to 620 mΩ
	mΩ
	
	
	

	Trim Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Trim Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Trim Coil Ring test @ 100 volts
	
	
	
	
	
	


	Quadrant #2
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Trim Coil

Resistance
	
	600 to 620 mΩ
	mΩ
	
	
	

	Trim Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Trim Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Trim Coil Ring test @ 100 volts
	
	
	
	
	
	


	Quadrant #3
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Trim Coil

Resistance
	
	600 to 620 mΩ
	mΩ
	
	
	

	Trim Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Trim Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Trim Coil Ring test @ 100 volts
	
	
	
	
	
	


	Quadrant #4
	Eq Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Trim Coil

Resistance
	
	600 to 620 mΩ
	mΩ
	
	
	

	Trim Coil Inductance @1kHz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 1kHz
	
	For Reference Only
	
	
	
	

	Trim Coil Inductance @100Hz
	
	For Reference Only
	mH
	
	
	

	Trim Coil Q Factor @ 100Hz
	
	For Reference Only
	
	
	
	

	Trim Coil Ring test @ 100 volts
	
	
	
	
	
	


Hipot Main Coil

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Main Coil to 

Quadrant #1 Trim Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Main Coil to 

Quadrant #2 Trim Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Main Coil to 

Quadrant #3 Trim Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Main Coil to 

Quadrant #4 Trim Coil
	
	< 5 µA @ 500 V
	µA
	
	
	

	Main Coil to 

Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Main Coil to 

Core
	
	< 5 µA @ 500 V
	µA
	
	
	


Hipot Trim Coil to Core

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1 Trim Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2 Trim Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3 Trim Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4 Trim Coil

To Core
	
	< 5 µA @ 500 V
	µA
	
	
	


Hipot Trim Coil to Beam Tube

	Electrical Test


	Eq Serial Number
	Limit
	Reading
	Pass
	Fail
	Out of tolerance

	Quadrant #1 Trim Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #2 Trim Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #3 Trim Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	

	Quadrant #4 Trim Coil

To Beam Tube
	
	< 5 µA @ 500 V
	µA
	
	
	




Inspector





Date


9.2
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI.  A hydrostatic check at 500 PSI and record the results below.  Refer to the Mechanical (Flow) Inspection (5520-ES-318968).

Perform a 30 PSI pressure test using house air and snoop (Fermi stock 1070-2200) on the manifold joints prior to performing the flow tests




Pass
 



∆P 60 PSI (≥ 6.7 GPM)



  GPM



∆P 100 PSI (≥ 8.6 GPM)



  GPM


Perform a hydrostatic check of the joint at 500 PSI for 30 minutes.  
Pass
 



Inspector





Date

10.0
Production Complete


10.1
Process Engineering verify that the FMI Quadrupole 116" Final Assembly Traveler (TR-318984) 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

FMI Quadrupole 116" Final Assembly

Magnet Serial No.
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