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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 Cover the Main Coil 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 to this traveler.  Ensure that the serial number on the Parts Kit List matches the serial number of this traveler.  Verify that the Parts Kit received is complete.



Process Engineering/Designee



Date

2.2 Record the Coils being used in Magnet Assembly.

LARP 90mm Coil Serial Number




LARP 90mm Coil Serial Number 





LARP 90mm Coil Serial Number




LARP 90mm Coil Serial Number 







Technician(s)





Date

3.0 Prepare the Parts
3.1 Clean the Magnet Assembly Insulation and Collaring Parts (ME-) using Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.
	Item Description:

Coil Magnet Insulation
	Quantity
	Part Number

ME-411857
	Completed

	30 mil SS collaring shell
39.37” x 4.088”
	8
	MD-417591
	

	 Item #1 - 5 mil Kapton ground wrap
39.37” x 4.062”
	4
	MD-411853
	

	Item #2 - 5 mil Kapton ground wrap
39.37” x 2.032”
	8
	MD-411852
	

	Variable thickness Kapton shim
x
	4
	
	

	
	
	
	

	
	
	
	

	Item Description:

Coil Magnet Collar
	Quantity
	Part Number

ME-411884
	Completed

	Full round collar packs -25
	64
	MD-411812
	

	Collar Lamination Pack - 25
	44
	MD-411811
	

	Quarter Assembly
	4
	MD-411785
	

	Wedge Outer coil Pole
	8
	MD-411758
	

	Collar Tapered Key
	8
	MD-344450
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4.0 Ground Wrap Installation for each Coil
4.1 Perform an Electrical Inspection for the full Coil.

Coil Name ____________________


Note(s):



The Cured Coil (off the Winding Mandrel) should be placed on a wooden support 



during these measurements.




Support the Lead End at all times.
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 Amp
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Ls @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	




Inspector





Date

Perform an Electrical Inspection for the full Coil.

Coil Name ____________________


Note(s):



The Cured Coil (off the Winding Mandrel) should be placed on a wooden support 



during these measurements.




Support the Lead End at all times.
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 Amp
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Ls @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	




Inspector





Date

Perform an Electrical Inspection for the full Coil.

Coil Name ____________________


Note(s):



The Cured Coil (off the Winding Mandrel) should be placed on a wooden support 



during these measurements.




Support the Lead End at all times.
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 Amp
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Ls @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	




Inspector





Date

Perform an Electrical Inspection for the full Coil.

Coil Name ____________________


Note(s):



The Cured Coil (off the Winding Mandrel) should be placed on a wooden support 



during these measurements.




Support the Lead End at all times.
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 Amp
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Ls @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	




Inspector





Date

4.2 Attach the voltage taps



Technician(s)





Date

4.3 Check the voltage taps on each coil.  Record in the following chart.

	TAP
	Coil
	VOLTAGE mV
	TAP
	Coil
	VOLTAGE mV

	NAME
	NAME 
	1amp applied current
	NAME
	NAME 
	1amp applied current

	VT___A1
	
	 
	VT___A1
	
	 

	VT___A2
	
	 
	VT___A2
	
	 

	VT___A3
	
	 
	VT___A3
	
	 

	VT___A4
	
	 
	VT___A4
	
	 

	VT___A5
	
	 
	VT___A5
	
	 

	VT___A6
	
	 
	VT___A6
	
	 

	VT___A7
	
	 
	VT___A7
	
	 

	VT___A8
	
	 
	VT___A8
	
	 

	VT___A9
	
	 
	VT___A9
	
	 

	VT___A10
	
	 
	VT___A10
	
	 

	VT___B6
	
	 
	VT___B6
	
	 

	VT___B5
	
	 
	VT___B5
	
	 

	VT___B4
	
	 
	VT___B4
	
	 

	VT___B3
	
	 
	VT___B3
	
	 

	VT___B2
	
	 
	VT___B2
	
	 

	VT___B1
	
	 
	VT___B1
	
	 

	TAP
	Coil
	VOLTAGE mV
	TAP
	Coil
	VOLTAGE mV

	NAME
	NAME 
	1amp applied current
	NAME
	NAME 
	1amp applied current

	VT___A1
	
	 
	VT___A1
	
	 

	VT___A2
	
	 
	VT___A2
	
	 

	VT___A3
	
	 
	VT___A3
	
	 

	VT___A4
	
	 
	VT___A4
	
	 

	VT___A5
	
	 
	VT___A5
	
	 

	VT___A6
	
	 
	VT___A6
	
	 

	VT___A7
	
	 
	VT___A7
	
	 

	VT___A8
	
	 
	VT___A8
	
	 

	VT___A9
	
	 
	VT___A9
	
	 

	VT___A10
	
	 
	VT___A10
	
	 

	VT___B6
	
	 
	VT___B6
	
	 

	VT___B5
	
	 
	VT___B5
	
	 

	VT___B4
	
	 
	VT___B4
	
	 

	VT___B3
	
	 
	VT___B3
	
	 

	VT___B2
	
	 
	VT___B2
	
	 

	VT___B1
	
	 
	VT___B1
	
	 

	VT___SH1
	
	 
	VT___SH1
	
	 

	VT___SH2
	
	 
	VT___SH2
	
	 

	Note:
reading Tap name
	VT -Voltage Tab
	__ insert
 coil number
	A- inner coil
B-outer coil
	## Voltage
tab number
	example: VT12A5


4.4 Perform an Electrical Inspection for the full Coil.

Coil Name ____________________


Note(s):



The Cured Coil (off the Winding Mandrel) should be placed on a wooden support 



during these measurements.




Support the Lead End at all times.
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 Amp
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Ls @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	




Inspector





Date

Perform an Electrical Inspection for the full Coil.

Coil Name ____________________


Note(s):



The Cured Coil (off the Winding Mandrel) should be placed on a wooden support 



during these measurements.




Support the Lead End at all times.
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 Amp
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Ls @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	




Inspector





Date

Perform an Electrical Inspection for the full Coil.

Coil Name ____________________


Note(s):



The Cured Coil (off the Winding Mandrel) should be placed on a wooden support 



during these measurements.




Support the Lead End at all times.
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 Amp
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Ls @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	




Inspector





Date

Perform an Electrical Inspection for the full Coil.

Coil Name ____________________


Note(s):



The Cured Coil (off the Winding Mandrel) should be placed on a wooden support 



during these measurements.




Support the Lead End at all times.
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 Amp
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Ls @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	


4.5 Complete the instrumentation of each Coil.

4.5.1 The strain gauges need to be added.  Locations are determined by the Responsible Authority and supplied before mounting.  Be sure the strain gauge diagram is attached to the traveler.



Technician(s)





Date

4.5.2 Each strain gauge has 4 wires.  Solder the wires to a 4 wire twisted cable part # MA-369836.  Solder the colored wires in the pattern shown.  Label the lead ends of 4 twisted wires with the Strain gauge identification number.
[image: image2.jpg]
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Technician(s)





Date

4.5.3 Whole coil heaters, which are potted in with the Kapton trace, are soldered to 16 gauge, stranded wire, Kapton coated with Teflon encapsulation.


Technician(s)





Date

4.5.4 If there are added Spot heaters, which are potted in, they are soldered to 22 gauge, stranded wire, Kapton coated with Teflon encapsulation.


Technician(s)





Date

4.5.5 The voltage taps, which are part of the potted Kapton trace, are each soldered to a 30 gauge stranded wire.  The wire is Kapton coated and encapsulated in Teflon.



Technician(s)





Date

4.6 Strain relieve the instrumentation wires by applying 5 minute epoxy at locations along the wires.  The wires from the inner coil lie along the bore.  The wires from the outer coil lie in the prepared grooves in the splice block.  


Technician(s)





Date

4.7 With each Coil resting, inner coil down, on a round support, place a 5 mil Kapton sheet (#2 in the drawing below) over the each coils radial surface.


Technician(s)





Date

4.8 Place the two folded Kapton sheets (#3 in the drawing below) over the sides and radial surface of each Coil.



Technician(s)





Date

4.9 Have at least two people support each Coil and its’ leads as each Coil is rolled over and placed with the Kapton sheets downward on the supporting V-blocks.



Technician(s)





Date

4.10 Insert Kapton shim on the same edge of each coil (see coil cross-section between step 4.8 and 4.9.  The Thickness is to be determined and adjusted.   See the drawing below for the location of this shim.  

Kapton shim Thickness ________________



Responsible Authority/Physicist



Date

4.11 Tack the two edges of the folded Kapton sheets (#3) with small pieces of 1 mil Kapton tape to the inner surface of the inner coil.

[image: image10.jpg]





Technician(s)





Date

[image: image11.jpg]



4.12 The 30 mil stainless steel collaring shoe is placed around the coil at a later time.  Check that each coil has all the Kapton ground wrapping in place.



Technician(s)





Date

4.13 Find the outer most hole in the L2Return End Pole piece and the outer most hole on the L2 Lead End Saddle.  Establish the center line through the center of these two holes.  Project that center line to the Endo of the L2Lead End Splice Block and the L2Return End Saddle and mark the center line on the Kapton ground wrap.  Be sure the mark will be visible even if covered with the SS shims.
Technician(s)





Date

4.14 Be sure the individual coil leads are isolated from each other.



Technician(s)





Date

4.15 Clamp the leads together as per the supplied diagram.  Record in the chart.

[image: image12.png]Bussing diagram for Quadrupole Magnet
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Magnet Number    TQ__________________________

Equipment Name and Serial Number ___________________________________

	Measurement Description
	Coil Q1 (S#______)
	Coil Q2 (S#________)
	Coil Q3 (S#________)
	Coil Q4 (S#________)
	Total Measurement for TQ___________

	Resistance at 1 Amp
	
	
	
	
	

	Ls @ 20 Hz


	
	
	
	
	

	Q @ 20 Hz


	
	
	
	
	

	Ls @ 1 KHz


	
	
	
	
	

	Q @ 1 KHz


	
	
	
	
	




Technician(s)





Date

4.16 Place two ground wrapped coils together in the V-block.  There is a circular spacer in the V-block to support the two coils with the edges aligned and even.  Be sure all the Lead ends face the same direction and that the last winds of the outer layer Lead Ends are aligned.
[image: image13.png]
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Technician(s)





Date

4.17 Place the remaining two Kapton ground wrapped Coils to complete the round pattern.  Arrange the 4 coils so the last winds on the outer layers are all coplanar.

Technician(s)





Date

4.18 Place cable ties are several locations along the coils.  As the cable ties are pulled snug, the Coils should push against each other to hold their position.









Technician(s)





Date

4.19 Add Stainless Steel shims by removing cable ties, laying the stainless steel shim in place and then hold the SS shims in location with cable ties.  Do this until the entire package of 4 coils is wrapped with the 30 mil SS shims.





















Technician(s)





Date

4.20 Transfer the Lead End and Return end, inner coil, center line mark to the outside of the 30 mil Stainless Steel shims.

Technician(s)





Date

4.21 Check the Coils, Kapton insulation layers, and the stainless steel shims are positioned correctly.

Technician(s)





Date

4.22 Perform an Electrical Inspection for each coil.

Note(s):
Support the Lead End at all times.
Coil Serial Number: __________________________
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 A
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Ls @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	




Inspector





Date



Note(s):
Support the Lead End at all times.
Coil Serial Number: __________________________
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 A
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Ls @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	




Inspector





Date



Note(s):
Support the Lead End at all times.
Coil Serial Number: __________________________
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 A
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Ls @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	




Inspector





Date



Note(s):
Support the Lead End at all times.
Coil Serial Number: __________________________
	Resistance check of heater
	Equipment Serial Number
	Limit


	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Coil Resistance

@ 1 A
	
	For Reference Only
	(
	
	
	

	Ls @ 20 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 20 Hz
	
	For Reference Only
	
	
	
	

	Ls @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	




Inspector





Date

5.0 Preparing for Collaring
5.1 Use Loctite 404 to glue G-10 shims on the inner and outer coils, both return and lead ends.  These shims are used as needed to even the ends of the inner and outer coils and also to even the ends of the 4 coils.



Technician(s)





Date

5.2 For protection slide Shrink Wrap Tubing over the Leads all the way up to the coil.  Heat the tubing and shrink it around each of the conductor leads.

Technician(s)





Date

5.3 Wrap the large threaded rod, which will be used as a lifting fixture, with clean Mylar or soft tubing.  Line the coil assembly bore with a Kapton sheet to protect the instrumentation wires and trace.  Place disks of Styrofoam at least 3 locations along the rod.  These will keep the coils from bumping against the threaded rod.

Technician(s)





Date

5.4 Attach the base plate to end of the threaded rod.  Insert the rod into the bore of the coils until the base plate is against the return end of the coils.

Technician(s)





Date

5.5 Be sure the individual coil leads are isolated from each other.



Technician(s)





Date

5.6 Measure the resistance, L and Q of each coil and then Clamp the leads together as per the supplied diagram.  Record in the chart.


Magnet Number    TQ__________________________

Equipment Name and Serial Number ___________________________________

	Measurement Description
	Coil Q1 (S#______)
	Coil Q2 (S#________)
	Coil Q3 (S#________)
	Coil Q4 (S#________)
	Total Measurement for TQ___________

	Resistance at 1 Amp
	
	
	
	
	

	Ls @ 20 Hz


	
	
	
	
	

	Q @ 20 Hz


	
	
	
	
	

	Ls @ 1 KHz


	
	
	
	
	

	Q @ 1 KHz


	
	
	
	
	




Technician(s)





Date

5.7 With the coil assembly horizontal, prepare the instrumentation leads for a full voltage tap reading.  Fill the readings in following chart.



Technician(s)





Date

	TAP
	QUAD
	VOLTAGE mV
	TAP
	QUAD
	VOLTAGE mV

	NAME
	 
	1amp applied current
	NAME
	 
	1amp applied current

	VT___A1
	Q1
	 
	VT___A1
	Q3
	 

	VT___A2
	Q1
	 
	VT___A2
	Q3
	 

	VT___A3
	Q1
	 
	VT___A3
	Q3
	 

	VT___A4
	Q1
	 
	VT___A4
	Q3
	 

	VT___A5
	Q1
	 
	VT___A5
	Q3
	 

	VT___A6
	Q1
	 
	VT___A6
	Q3
	 

	VT___A7
	Q1
	 
	VT___A7
	Q3
	 

	VT___A8
	Q1
	 
	VT___A8
	Q3
	 

	VT___A9
	Q1
	 
	VT___A9
	Q3
	 

	VT___A10
	Q1
	 
	VT___A10
	Q3
	 

	VT___B6
	Q1
	 
	VT___B6
	Q3
	 

	VT___B5
	Q1
	 
	VT___B5
	Q3
	 

	VT___B4
	Q1
	 
	VT___B4
	Q3
	 

	VT___B3
	Q1
	 
	VT___B3
	Q3
	 

	VT___B2
	Q1
	 
	VT___B2
	Q3
	 

	VT___B1
	Q1
	 
	VT___B1
	Q3
	 

	TAP
	QUAD
	VOLTAGE mV
	TAP
	QUAD
	VOLTAGE mV

	NAME
	 
	1amp applied current
	NAME
	 
	1amp applied current

	VT___A1
	Q2
	 
	VT___A1
	Q4
	 

	VT___A2
	Q2
	 
	VT___A2
	Q4
	 

	VT___A3
	Q2
	 
	VT___A3
	Q4
	 

	VT___A4
	Q2
	 
	VT___A4
	Q4
	 

	VT___A5
	Q2
	 
	VT___A5
	Q4
	 

	VT___A6
	Q2
	 
	VT___A6
	Q4
	 

	VT___A7
	Q2
	 
	VT___A7
	Q4
	 

	VT___A8
	Q2
	 
	VT___A8
	Q4
	 

	VT___A9
	Q2
	 
	VT___A9
	Q4
	 

	VT___A10
	Q2
	 
	VT___A10
	Q4
	 

	VT___B6
	Q2
	 
	VT___B6
	Q4
	 

	VT___B5
	Q2
	 
	VT___B5
	Q4
	 

	VT___B4
	Q2
	 
	VT___B4
	Q4
	 

	VT___B3
	Q2
	 
	VT___B3
	Q4
	 

	VT___B2
	Q2
	 
	VT___B2
	Q4
	 

	VT___B1
	Q2
	 
	VT___B1
	Q4
	 

	VT___SH1
	Q2
	 
	VT___SH1
	Q4
	 

	VT___SH2
	Q2
	 
	VT___SH2
	Q4
	 

	Note:
reading Tap name
	VT -Voltage Tab
	__ insert
 coil number
	A- inner coil
B-outer coil
	## Voltage
tab number
	example: VT12A5


5.8 Support the conductor leads and the instrumentation wires on the threaded rod.

Technician(s)





Date

5.9 Using the crane slowly lift the coil package until it is vertical with the Lead End up.  Use caution through out the lift to be sure the leads are well strain relieved and the coils are controlled and do not swing.


Technician(s)





Date

5.10 Apply 2” wide Shrink-Wrap Mylar tape on the entire length of the Collared Coil Assembly.  Remove the cable ties as the Mylar tape is wrapped.  Apply the tape with half-lap for complete coverage.   Then use a heat gun to shrink the Mylar tape and compress the coils.
Technician(s)





Date

5.11 Transfer the center line onto the Mylar surface.  Be sure it is projected along the entire surface, so the collaring packs do not obscure the center line.

Technician(s)





Date

6.0 Collaring
6.1 Inspect the 56 full round Collar Packs (MD-411812) to ensure there is no Weld Slag present.



Technician(s)





Date

6.2 Slide two packs together so the packs mesh at one end.  The packs should interleave so only one collar is on top.  Slide two more packs together the same way.  These two sets will wrap around the coils and slide together on each side.  Large clamps may be needed to fully engage the collar packs.  This collar pack assembly is number 1.
Note(s):

Remove the shrink-wrap Mylar in 3" sections to prevent the ground wrap from loosening during collaring.


Technician(s)





Date

6.3 The collar center line is determined by the weld notch inside the collar.  This center line aligns with the inner coil center line.  Position the assembled packs so the center of the notch is on the center of the inner pole piece grooves.









Technician(s)





Date

6.4 Wrap the .125” diameter pins with Kapton tape until the diameter is .132”; leave a flag of folded tape for handling purposes.  Use large clamps around the diameter of the magnet to force the interleaved collars together until the pins can be inserted in their grooves all around the collar.


Technician(s)





Date

6.5 When two or more collar packs are assembled around the coils and pinned, then insert the .250’ alignment bars in the assembled collar packs to align the collars with each other.


Technician(s)





Date

6.6 For each section of collar packs, remove the Mylar tape before each collar pack is placed around the coils.  Transfer the inner coil center line onto the SS shim surface so the collar packs center line can be aligned.  Interleave two collar packs and assemble around the coils with two more collar packs.  Compress and pin each ring of collar packs and insert alignment bars to keep all the collars aligned.  Repeat this until the entire magnet is encased in collar packs.  Number the collar pack assembly from the return end to the lead end, starting with number 1.






Technician(s)





Date

7.0 Collar Keying
7.1 Place a .187” diameter brass rod in the key opening the length of the magnet.  Each 3” aluminum-bronze key is placed in the keying slot of the collars beginning at the return end and filling the slot completely with no gaps between the keys.  Gently tap the keys into the slot until the key contacts the brass rod.  Do this for all 8 key slots in the collar packs around the assembled coils.



Technician(s)





Date

7.2 After all the keys are in position, remove all the alignment bars and the pins from the collared coil.  Save these bars and pins for reuse.  Also remove the brass rod used during keying and save it.


Technician(s)





Date

7.3 To prepare the coil leads for Clamping, separate the leads with Kapton and dress them so they cannot short to each other.  the 4 coils together as shown in the supplied diagram.  Be sure that all the instrumentation leads have the bare wire end taped with Kapton tape to prevent shorting.  Wrap the instrumentation wires in plastic bags and tape them out of the way.  Setup, by clamping the leads, for full coil, constant resistance measurements while pressing in the shims.  Any change in resistance means the coil needs to be evaluated for breaks or shorts in the coils.



Technician(s)





Date

7.4 On the keying press, install shims, set the Main Pressure and the Key Pressure
Shims – .290

Main pressure – 750 psi

Key pressure – 1000 psi

Using the appropriate lifting device move the vertical collared coil assembly into the center of the press. Lower until collar pack assembly number 1 & 2keys are aligned with the press keying pushers.  Apply the set pressure.  Lower the collared coil into the press for the next set of keys and repeat the pressure.  Do this for every key along the entire length of the collared coil assembly.  Constantly monitor the resistance as the key pressing occurs.


Technician(s)





Date

7.5 Remove the collared coil assembly from the press.  Measure and record the large and small diameters of the partially keyed collared coil.  Attach a copy of the measurements to the traveler.


Technician(s)





Date

7.6 Measure the resistance, L and Q of each coil and then for the total coil.  Record in the chart.
Magnet Number    TQ__________________________

Equipment Name and Serial Number ___________________________________

	Measurement Description
	Coil Q1 (S#______)
	Coil Q2 (S#________)
	Coil Q3 (S#________)
	Coil Q4 (S#________)
	Total Measurement for TQ___________

	Resistance at 1 Amp
	
	
	
	
	

	Ls @ 20 Hz


	
	
	
	
	

	Q @ 20 Hz


	
	
	
	
	

	Ls @ 1 KHz


	
	
	
	
	

	Q @ 1 KHz


	
	
	
	
	




Technician(s)





Date

7.7 On the keying press, install shims, set the Main Pressure and the Key Pressure

Shims – .260

Main pressure – 750 psi

Key pressure – 750 psi

Using the appropriate lifting device move the vertical collared coil assembly into the center of the press. Lower until collar pack assembly number 1 & 2keys are aligned with the press keying pushers.  Apply the set pressure.  Lower the collared coil into the press for the next set of keys and repeat the pressure.  Do this for every key along the entire length of the collared coil assembly.  Constantly monitor the resistance as the key pressing occurs.



Technician(s)





Date

7.8 Remove the collared coil assembly from the press.  Measure and record the large and small diameters of the partially keyed collared coil.  Attach a copy of the measurements to the traveler.


Technician(s)





Date

7.9 Measure the resistance, L and Q of each coil and then for the total coil.  Record in the chart.

Magnet Number    TQ__________________________

Equipment Name and Serial Number ___________________________________

	Measurement Description
	Coil Q1 (S#______)
	Coil Q2 (S#________)
	Coil Q3 (S#________)
	Coil Q4 (S#________)
	Total Measurement for TQ___________

	Resistance at 1 Amp
	
	
	
	
	

	Ls @ 20 Hz


	
	
	
	
	

	Q @ 20 Hz


	
	
	
	
	

	Ls @ 1 KHz


	
	
	
	
	

	Q @ 1 KHz


	
	
	
	
	




Technician(s)





Date

7.10 On the keying press, install shims, set the Main Pressure and the Key Pressure

Shims – .230

Main pressure – 750 psi

Key pressure – 750 psi

Using the appropriate lifting device move the vertical collared coil assembly into the center of the press. Lower until collar pack assembly number 1 & 2keys are aligned with the press keying pushers.  Apply the set pressure.  Lower the collared coil into the press for the next set of keys and repeat the pressure.  Do this for every key along the entire length of the collared coil assembly.  Constantly monitor the resistance as the key pressing occurs.



Technician(s)





Date

7.11 Remove the collared coil assembly from the press.  Measure and record the large and small diameters of the partially keyed collared coil.  Attach a copy of the measurements to the traveler.


Technician(s)





Date

7.12 Measure the resistance, L and Q of each coil and then for the total coil.  Record in the chart.

Magnet Number    TQ__________________________

Equipment Name and Serial Number ___________________________________

	Measurement Description
	Coil Q1 (S#______)
	Coil Q2 (S#________)
	Coil Q3 (S#________)
	Coil Q4 (S#________)
	Total Measurement for TQ___________

	Resistance at 1 Amp
	
	
	
	
	

	Ls @ 20 Hz


	
	
	
	
	

	Q @ 20 Hz


	
	
	
	
	

	Ls @ 1 KHz


	
	
	
	
	

	Q @ 1 KHz


	
	
	
	
	




Technician(s)





Date

7.13 On the keying press, install shims, set the Main Pressure and the Key Pressure

Shims – .206

Main pressure – 750 psi

Key pressure – 750 psi

Using the appropriate lifting device move the vertical collared coil assembly into the center of the press. Lower until collar pack assembly number 1 & 2keys are aligned with the press keying pushers.  Apply the set pressure.  Lower the collared coil into the press for the next set of keys and repeat the pressure.  Do this for every key along the entire length of the collared coil assembly.  Constantly monitor the resistance as the key pressing occurs.



Technician(s)





Date

7.14 Remove the collared coil assembly from the press.  Measure and record the large and small diameters of the partially keyed collared coil.  Attach a copy of the measurements to the traveler.


Technician(s)





Date

7.15 Measure the resistance, L and Q of each coil and then for the total coil.  Record in the chart.

Magnet Number    TQ__________________________

Equipment Name and Serial Number ___________________________________

	Measurement Description
	Coil Q1 (S#______)
	Coil Q2 (S#________)
	Coil Q3 (S#________)
	Coil Q4 (S#________)
	Total Measurement for TQ___________

	Resistance at 1 Amp
	
	
	
	
	

	Ls @ 20 Hz


	
	
	
	
	

	Q @ 20 Hz


	
	
	
	
	

	Ls @ 1 KHz


	
	
	
	
	

	Q @ 1 KHz


	
	
	
	
	




Technician(s)





Date

7.16 On the keying press, install shims, set the Main Pressure and the Key Pressure

Shims – .186

Main pressure – 750 psi

Key pressure – 750 psi

Using the appropriate lifting device move the vertical collared coil assembly into the center of the press. Lower until collar pack assembly number 1 & 2keys are aligned with the press keying pushers.  Apply the set pressure.  Lower the collared coil into the press for the next set of keys and repeat the pressure.  Do this for every key along the entire length of the collared coil assembly.  Constantly monitor the resistance as the key pressing occurs.



Technician(s)





Date

7.17 Remove the collared coil assembly from the press.  Measure and record the large and small diameters of the partially keyed collared coil.  Attach a copy of the measurements to the traveler.


Technician(s)





Date

7.18 Measure the resistance, L and Q of each coil and then for the total coil.  Record in the chart.

Magnet Number    TQ__________________________

Equipment Name and Serial Number ___________________________________

	Measurement Description
	Coil Q1 (S#______)
	Coil Q2 (S#________)
	Coil Q3 (S#________)
	Coil Q4 (S#________)
	Total Measurement for TQ___________

	Resistance at 1 Amp
	
	
	
	
	

	Ls @ 20 Hz


	
	
	
	
	

	Q @ 20 Hz


	
	
	
	
	

	Ls @ 1 KHz


	
	
	
	
	

	Q @ 1 KHz


	
	
	
	
	




Technician(s)





Date

7.19 On the keying press, install shims, set the Main Pressure and the Key Pressure

Shims – none

Main pressure – 750 psi

Key pressure – 750 psi

Using the appropriate lifting device move the vertical collared coil assembly into the center of the press. Lower until collar pack assembly number 1 & 2keys are aligned with the press keying pushers.  Apply the set pressure.  Lower the collared coil into the press for the next set of keys and repeat the pressure.  Do this for every key along the entire length of the collared coil assembly.  Constantly monitor the resistance as the key pressing occurs.



Technician(s)





Date

7.20 Remove the collared coil assembly from the press.  Measure and record the large and small diameters of the partially keyed collared coil.  Attach a copy of the measurements to the traveler.



Technician(s)





Date

7.21 Measure the resistance, L and Q of each coil and then for the total coil.  Record in the chart.

Magnet Number    TQ__________________________

Equipment Name and Serial Number ___________________________________

	Measurement Description
	Coil Q1 (S#______)
	Coil Q2 (S#________)
	Coil Q3 (S#________)
	Coil Q4 (S#________)
	Total Measurement for TQ___________

	Resistance at 1 Amp
	
	
	
	
	

	Ls @ 20 Hz


	
	
	
	
	

	Q @ 20 Hz


	
	
	
	
	

	Ls @ 1 KHz


	
	
	
	
	

	Q @ 1 KHz


	
	
	
	
	




Technician(s)





Date

7.22 Hi-Pot test to ground after collaring

Coil Number and Quadrant ___________________
	Equipment ID


	Measurement
	Limits
	Pass/Fail

	1 kV coil to ground
	
	
	

	1 kV heater to ground
	
	
	

	1 kV heater to coil
	
	
	

	500 V coil to CCW coil
	
	
	

	500 V coil to CW coil
	
	
	

	
	
	
	

	
	
	
	




Technician(s)





Date

7.23 At this time the keys should be fully inserted into the keying slots.  If the keys are not fully seated a further repeat with press may be necessary.  Record the repeated measurements and electrical tests and attach to the traveler.




Inspector





Date

7.24 Carefully lay the collared coil assembly horizontal and prepare the instrumentation leads for a full voltage tap reading.  Record the readings in following chart.


Technician(s)





Date

	TAP
	QUAD
	VOLTAGE mV
	TAP
	QUAD
	VOLTAGE mV

	NAME
	 
	1amp applied current
	NAME
	 
	1amp applied current

	VT___A1
	Q1
	 
	VT___A1
	Q3
	 

	VT___A2
	Q1
	 
	VT___A2
	Q3
	 

	VT___A3
	Q1
	 
	VT___A3
	Q3
	 

	VT___A4
	Q1
	 
	VT___A4
	Q3
	 

	VT___A5
	Q1
	 
	VT___A5
	Q3
	 

	VT___A6
	Q1
	 
	VT___A6
	Q3
	 

	VT___A7
	Q1
	 
	VT___A7
	Q3
	 

	VT___A8
	Q1
	 
	VT___A8
	Q3
	 

	VT___A9
	Q1
	 
	VT___A9
	Q3
	 

	VT___A10
	Q1
	 
	VT___A10
	Q3
	 

	VT___B6
	Q1
	 
	VT___B6
	Q3
	 

	VT___B5
	Q1
	 
	VT___B5
	Q3
	 

	VT___B4
	Q1
	 
	VT___B4
	Q3
	 

	VT___B3
	Q1
	 
	VT___B3
	Q3
	 

	VT___B2
	Q1
	 
	VT___B2
	Q3
	 

	VT___B1
	Q1
	 
	VT___B1
	Q3
	 

	TAP
	QUAD
	VOLTAGE mV
	TAP
	QUAD
	VOLTAGE mV

	NAME
	 
	1amp applied current
	NAME
	 
	1amp applied current

	VT___A1
	Q2
	 
	VT___A1
	Q4
	 

	VT___A2
	Q2
	 
	VT___A2
	Q4
	 

	VT___A3
	Q2
	 
	VT___A3
	Q4
	 

	VT___A4
	Q2
	 
	VT___A4
	Q4
	 

	VT___A5
	Q2
	 
	VT___A5
	Q4
	 

	VT___A6
	Q2
	 
	VT___A6
	Q4
	 

	VT___A7
	Q2
	 
	VT___A7
	Q4
	 

	VT___A8
	Q2
	 
	VT___A8
	Q4
	 

	VT___A9
	Q2
	 
	VT___A9
	Q4
	 

	VT___A10
	Q2
	 
	VT___A10
	Q4
	 

	VT___B6
	Q2
	 
	VT___B6
	Q4
	 

	VT___B5
	Q2
	 
	VT___B5
	Q4
	 

	VT___B4
	Q2
	 
	VT___B4
	Q4
	 

	VT___B3
	Q2
	 
	VT___B3
	Q4
	 

	VT___B2
	Q2
	 
	VT___B2
	Q4
	 

	VT___B1
	Q2
	 
	VT___B1
	Q4
	 

	VT___SH1
	Q2
	 
	VT___SH1
	Q4
	 

	VT___SH2
	Q2
	 
	VT___SH2
	Q4
	 

	Note:
reading Tap name
	VT -Voltage Tab
	__ insert
 coil number
	A- inner coil
B-outer coil
	## Voltage
tab number
	example: VT12A5


7.25 Cover each bare wire on each instrumentation wire with Kapton tape and gather the wires carefully and store in a plastic bag for protection.


Technician(s)





Date

8.0 Warm-Bore Measurements

8.1 Ship the collared coil to MTF for warm-bore measurements.  Insert a copy of the measurements in the Traveler.


Technician(s)





Date

9.0 Production Complete

9.1 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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Return End ready for the G-10 shims to be glued in place to even the ends of the 4 coils
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