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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 product/assembly with Green Herculite (Fermi stock 1740-0100) when not 


being serviced or assembled.

2.0
Parts Kit List

2.1
Parts provided by engineer.

3.0
Mandrel Assembly
3.1
Install the Sliding Block on the Winding Table (ME-360045).



Technician(s)





Date

3.2
Install Spool Assembly (MB-388288) on the Winding Table (ME-360045), Flange with power lead access located near motor.



Technician(s)





Date

3.3
Install a pushing plate for turn counter on one of clamp bolts located by the Tooling End, on the Motor End.



Technician(s)





Date

3.4
Clean all of the winding tooling using Isopropyl Alcohol (Fermi stock 1920-0300) and disposable wipes (Fermi stock 1660-2600) or equivalent, and a vacuum ensuring it is clean of dirt, dust and other contaminants.



Technician(s)





Date

4.0
Solenoid Winding Preparation

4.1
Inspect the Winding tooling Assembly ensuring it was assembled correctly and the turn counter works properly.



Inspector





Date

4.2
Install a spool with Conductor on the tension device and fix it to the base flange using tie rod(s).



Technician(s)





Date

4.3
Install 2 Layers of ½ Lap of .002” x 1.0” Kapton tape (MA-106778) with adhesive back on the spool assembly.



Technician(s)





Date

4.4
Install ½” X 30 mil G-10 inserts using Sicomet on the spool assembly flanges at 1” apart at the inner tube.



Technician(s)





Date

4.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image1.wmf]First Layer

Second Layer




Technician(s)





Date

4.6
Insert the conductor through the Flange, the Insulator (MB-388293) and Braze the Contact (MB-388292) on the end of the Conductor.

Note (s):

Ensure the conductor was not twisted. 



Technician(s)





Date

4.7
Set the tension to 30 lbs. on the tension device.



Technician(s)





Date

X
4.8
Perform a hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

5.0
Winding the First Layer

5.1
Wind the First layer, 165 turns, of the Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


5.2
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

5.3
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image2.wmf]First Layer

Second Layer




Technician(s)





Date

6.0
Winding the Second Layer
6.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date

6.2
Verify the tension is at 30 lbs.



Technician(s)





Date

6.3
Wind the Second layer, 165 turns, of the Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


6.4
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

6.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image3.wmf]First Layer

Second Layer




Technician(s)





Date

7.0
Winding the Third Layer
7.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date

7.2
Verify the tension is at 30 lbs.



Technician(s)





Date

7.3
Wind the Third layer, 165 turns, of the Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick).



Technician(s)





Date


7.4
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

7.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image4.wmf]First Layer

Second Layer




Technician(s)





Date

8.0
Winding the Fourth Layer
8.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date

8.2
Verify the tension is at 30 lbs.



Technician(s)





Date

8.3
Wind the forth layer, 165 turns, of the Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


8.4
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

8.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image5.wmf]First Layer

Second Layer




Technician(s)





Date

9.0
Winding the Fifth Layer
9.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date

9.2
Verify the tension is at 30 lbs.



Technician(s)





Date

9.3
Wind the fifth layer, 165 turns, of the Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


9.4
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

9.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image6.wmf]First Layer

Second Layer




Technician(s)





Date

10.0
Winding the first part of the Sixth Layer
10.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date


10.2
Install the tooling block at 2.559” from the flange.



Technician(s)





Date


10.3
Perform an hipot of the Solenoid.

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

	Hipot Coil to Tooling block
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

10.4
Verify the tension is at 30 lbs.



Technician(s)





Date

10.5
Wind the first portion of the Sixth layer, 24 turns, of the Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


10.6
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

10.7
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image7.wmf]First Layer

Second Layer




Technician(s)





Date

11.0
Winding the first Layer of the Return End Solenoid
11.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date

11.2
Verify the tension is at 30 lbs.



Technician(s)





Date

11.3
Wind the first layer, 24 turns, of the End Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


11.4
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

11.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image8.wmf]First Layer

Second Layer




Technician(s)





Date

12.0
Winding the second Layer of the Return End Solenoid
12.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date

12.2
Verify the tension is at 30 lbs.



Technician(s)





Date

12.3
Wind the second layer, 24 turns, of the End Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


12.4
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

12.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image9.wmf]First Layer

Second Layer




Technician(s)





Date

13.0
Winding the third Layer of the Return End Solenoid
13.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date

13.2
Verify the tension is at 30 lbs.



Technician(s)





Date

13.3
Wind the Third layer, 24 turns, of the End Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


13.4
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

13.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image10.wmf]First Layer

Second Layer




Technician(s)





Date

14.0
Winding the Fourth Layer of the Return End Solenoid
14.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date

14.2
Verify the tension is at 30 lbs.



Technician(s)





Date

14.3
Wind the Fourth layer, 24 turns, of the End Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


14.4
Perform a hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

14.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image11.wmf]First Layer

Second Layer




Technician(s)





Date

15.0
Winding the last part of the Sixth Layer
15.1
Remove the tooling block and form the conductor transition.


Note(s):



Ensure the End Solenoid conductor doesn’t get loose.



Technician(s)





Date

15.2
Verify the tension is at 30 lbs.



Technician(s)





Date

15.3
Wind the last portion of the Sixth layer, 139 more turns, of the Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 


Note(s):
Hold the Correction part of the solenoid in place during winding.


Technician(s)





Date


15.4
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

15.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image12.wmf]First Layer

Second Layer




Technician(s)





Date

15.6
Insulate the Cooling Block (MB-388294) with 2 layers ½ lap 2 mil X 1” Kapton self adhesive tape (MA-106778).



Technician(s)





Date


15.7
Install the Cooling block as per the Assembly (MD-388287).



Technician(s)





Date


15.8
Perform an hipot of the Solenoid.

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

	Hipot Coil to Cooling Blocks
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

16.0
Winding the first Layer of the Lead End Solenoid
16.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date

16.2
Verify the tension is at 30 lbs.



Technician(s)





Date

16.3
Wind the first layer, 24 turns, of the End Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


16.4
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

16.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image13.wmf]First Layer

Second Layer




Technician(s)





Date

17.0
Winding the second Layer of the Lead End Solenoid
17.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date

17.2
Verify the tension is at 30 lbs.



Technician(s)





Date

17.3
Wind the second layer, 24 turns, of the End Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


17.4
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

17.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image14.wmf]First Layer

Second Layer




Technician(s)





Date

18.0
Winding the third Layer of the Lead End Solenoid
18.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date

18.2
Verify the tension is at 30 lbs.



Technician(s)





Date

18.3
Wind the Third layer, 24 turns, of the End Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


18.4
Perform an hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

18.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723). The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image15.wmf]First Layer

Second Layer




Technician(s)





Date

19.0
Winding the Fourth Layer of the Lead End Solenoid
19.1
Switch direction of wire tension using different sheave(s) on the tooling. Switch the position of wire against the Pushing Plate.



Technician(s)





Date

19.2
Verify the tension is at 30 lbs.



Technician(s)





Date

19.3
Wind the Fourth layer, 24 turns, of the End Solenoid.  Avoid any gaps between adjacent Turns (if necessary tap conductor using Teflon stick). 



Technician(s)





Date


19.4
Perform a hipot of the Solenoid .

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

	Hipot

Coil to Inner Tube
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date

19.5
Wrap 2 layers half-width overlap (½ Lap) of .007” x 1” dry fiberglass tape (MA-106723) over the entire Solenoid length.  The tape ends are attached to the tube with seco-ment.  Joints are to be done without over lap.  Layer one starts at the end of the Solenoid where the Cable is attached.  Layer two starts where layer one ends.

[image: image16.wmf]First Layer

Second Layer




Technician(s)





Date

20.0
Final Magnet prep and inspection
20.1
Insert the conductor through the Flange, the Insulator (MB-388293) and Braze the Contact (MB-388292) on the end of the Conductor.

Note (s):

Ensure the conductor was not twisted. 



Technician(s)





Date


20.2
Perform an electrical check of the Solenoid .

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

	Resistance
	
	For reference only
	(
	
	
	

	LS @ 1 KHz
	
	For reference only
	(H
	
	
	

	Q @ 1 KHz
	
	For reference only
	
	
	
	

	LS @ 100 Hz
	
	For reference only
	(H
	
	
	

	Q @ 100 Hz
	
	For reference only
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot

Coil to Spool
	
	500V @ < 5 (A
	
	
	
	

	Hipot Coil to Cooling Block
	
	500V @ < 5 (A
	
	
	
	




Inspector





Date


20.3
Install one layer, but-lap of 2 mil X 1” Tedlar tape.



Technician(s)





Date


20.4
Install one layer, but-lap of 2 mil X 1” Mylar tape.



Technician(s)





Date


20.5
Heat shrink the Mylar tape.



Technician(s)





Date

21.0
Production Complete
21.1
Process Engineering verify that the Electron Cooling Solenoid Traveler


 (5520-TR-333586) 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
















150 Gauss Solenoid Winding
Solenoid Serial No.
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