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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) or equivalent shall be worn as required 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 as required, with green Herculite (Fermi stock 1740-0100) or equivalent when not being serviced or assembled.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the HGQ End Clamp Assembly 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
High Gradient Quadrupole

End Clamp Assembly 

COLLARED COIL ASSEMBLY WITH ENDS 5520-ME-369184
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3.0
Preparation For Return End Clamp Assembly Procedure
Note(s):

White (lint free) gloves (Fermi stock 2250-1800) or surgical latex gloves


 (Fermi stock 2250-2490) shall be worn by all persons handling End Clamp Assembly parts.


3.1
Clean all the surfaces of the Return End Clamp Tapered Ring (MC-369031) and the Filler Cone

 (MC-369030) with Alcohol Fermi stock 1920-0300) or equivalents saturated lint free heavy-duty wipers (Fermi stock 1660-2600) or equivalents.



Note(s):

If items are not ready to be assembled, cover the items with herculite


 (Fermi stock 1740-0100) or equivalents to keep dust, dirt, etc., from settling on to the surface.



Technician(s)






Date

THIS PAGE INTENTIONALLY LEFT BLANK 

3.2
Measure the diameter of the Return End Clamp Tapered Ring (MC-369031) in the free state in the horizontal, vertical, 45 degree, and 135 degree directions at 1" intervals using PI Tape and an 9"-10" Micrometer.  Use a permanent, fine line marker (not black) to mark .25 inches from the Coil end of End Can (point A) and then intervals shown throughout the total length of the End Can.  Also draw a line connecting the interval markings, throughout the length of the End Can occurring around its circumference at horizontal, vertical, 45 degree, and 135 degree positions.  Mark the "TOP" direction of the End Can.
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Note(s):




Measure to three digits past the decimal point

Reading Numbers
Distance from Coil End of End Can (A)
90(
Horizontal
0(
Vertical
45(
135(
Pi Tape

1
0.0 inches






2
1.0 inches






3
2.0 inches






4
3.0 inches






5
4.0 inches






6
5.0 inches








Technician(s)






Date

X
3.3
Verify that Step 3.2 has been done correctly.



Lead Person






Date 














Completed


3.4
Perform a Collet Inner Diameter Inspection of the Return End Assembly.  Using a permanent marker



 (not black), mark the center inside face of Collets, at 1/4 inch and 1 inch from Collared Coil end,

 and then at the intervals shown on table below.


3.5
Position the 4 Collets into the Aluminum End Can and "fit" Collets with Shims.  Start by inserting 


.05 inch shims, if they fit too loosely, increase the thickness of the shims until it becomes necessary

 to use a rubber mallot on the partially inserted shims.


3.6
Measure the Collet Inner Diameter from the center of Quadrants 1 to 3 and the center of Quadrants 2 to 4, at all intervals marked on table below, using a Telescoping Micrometer and a Dial Caliper.  Record data in table below.
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Note(s):




Measure to three digits past the decimal point

Distance from Coil 

End of Collet 
Diameter

Quadrants 1 to 3
Diameter

Quadrants 2 to 4

0.25 inches



1.00 inches



4.00 inches



4.75 inches





Technician(s)






Date

X
3.7
Verify that Steps 3.4 through 3.6 have been done correctly.



Lead Person






Date


3.8
Index the Return End - End Collet with the Indexing Fixture to align the holes for the installation of the End Axial Preload Plate.  Mark Quadrant 1 and take 22.5 degrees clockwise (looking from Return End) and index this new location with a marker.



Technician(s)






Date


3.9
Etch Collared Coil/Magnet Collared Coil Serial Number HGQXXX, using .025 to .0375 inch high letters, onto Return End Clamp Tapered Ring (MC-369031), and End Can End Ring (MB-344533).



Note(s):




Collared Coil Serial Number should match the one at the base of this Traveler.



Technician(s)






Date

[image: image4.wmf]STOP



3.10
Verify that the Return End Ground Insulation System has been done correctly.



Responsible Authority/Physicist




Date

THIS PAGE INTENTIONALLY LEFT BLANK 

4.0
Return End Clamp Installation onto Collared Coil
4.1 Clean the inside face of the Collet Quadrants (Filler cones) with alcohol (Fermi stock 1920-0300) or equivalent.  Use lint free Heavy Duty Wipers (Fermi stock 1660-0150) to wipe dry.

Completed



Caution:




Use proper Safety equipment such as rubber gloves and safety glasses.




Wash hands before and after application.


4.2
Coat the inside of the Aluminum End Can (MC-344456), the outside faces and the Preform slots of the inside faces of the Collet Quadrants (Filler Cones MC-344457) with Dry Lubricant Spray


 (Miller Stephenson MS-122N/002).  Apply 2nd coat after 5 minutes drying time.

Completed



Note(s):




Ensure dry lubricant contacts only the outside, tapered Cone surfaces and




Preform slots of the Collets, and not the Lead End surfaces.
4.3
Pick up the Collared Coil Assembly with Crane (using slings) and place it into End Squeezer Assembly (ME-344350).

Completed


4.4
All instrumentation wires shall be entirely clear of the End Squeezer Assembly (ME-344350) prior to installation.  Carefully "peel back" the Strain Gage Wires to a distance of 24 inches to avoid any pinching or damage to the wires during the end clamp procedure.



Technician(s)






Date 

X

4.4.1
Verify instrumentation wires are clear prior to installation of End Squeezer Assembly.



Lead Person






Date


4.5
Bolt the (4) Quadrant Pusher Plates (MD-344358) with 0.50 inch-13UNC x 13.0 inch Socket Head Cap Screws and 0.50 inch Flat Washers, onto the Squeezer Assembly.  Refer to the End Squeezer Assembly Drawing (ME-344350).

Completed



Note(s):

Pusher Plates must be installed with hydraulic cylinder sides facing towards center of Coil as not to interfere with any wiring involved in Lead End Assembly.


4.6
Position and hold in place all four Quadrants of Return End Collets (MC-369030) around Kapton insulated Saddles.  Secure with Plastic Cable ties.



Caution:




Ensure dry lubricant coating remains intact and free of damage.



Technician(s)






Date 

Note(s):
Ensure Strain Gage wires are on the outside of the Aluminum End Can, and all Voltage Tap Wires are extended through the Aluminum End Can, before pushing the End Can onto the Collared Coil.  This will avoid any pinching or damage to wiring systems.
X
4.7
Push the Aluminum End Can (MC-369031) over the Return End Collets.  Match top End Can inspection marking, as marked in Step 3.2, with top of Collared Coil.

Completed

4.7.1
Verify the alignment and orientation of the Collets per Drawing (ME-344967).  Ensure that the End Can is oriented correctly for Axial Preload Plate holes to bolt into the Return End Plate.  Put the End Collet with the Quadrant 1 pole matching with the Collared Coil Assembly.  Turn the End Collet with respect to the indexed hole location.  Looking from Return End the hole location to mount the End Axial Preload Plate has to be 22.5 degree clockwise.



Lead Person






Date 


4.8
Remove Plastic Cable ties from Lead End Collets (if applicable).

Completed


4.9
Position the Holder Plate with installed Half Rings (MC-344359), until it contacts the back surface of the Collets.

Completed


4.10
Attach all six (6) Enerpac Hoses to Hydraulic Cylinders (Model RC 106).  See Drawing (ME-344350).



Note(s):



Face shield must be worn during operation of hydraulic cylinders.




Safety glasses and lab coat are to be worn at all times.



Technician(s)






Date

4.11
Record Total Coil Starting Resistance

mΩ.  Compare Total Starting Resistance to the Total Resistance of the Collared/Keying Traveler (5520-TR-333246) under the heading END CLAMP-"Post Preform Soldering ".  If the difference between the two readings is more than 10 mΩ, STOP AND CONSULT RESPONSIBLE AUTHORITY/PHYSICIST.
Calculate and record Total Allowable Resistance Drop as follows: Total Coil Starting Measured Resistance - 10mΩ = 

 mΩ = Lower Limit.  If Measured Resistance falls below the Lower Limit, STOP, TURN OFF POWER, AND CONSULT RESPONSIBLE AUTHORITY/PHYSICIST.  Continue monitoring coils.



Approved Technician





Date


4.12
Gradually apply pressure to the End Squeezer Assembly until Aluminum End Can covers the Left Hand and Right Hand Collets (The lip of the coil end of the Aluminum End Can should be .03 Inches from the Left Hand and Right Hand Collet ends).



Maximum Pump Pressure








Note(s):

Record maximum pump pressure and if less than or equal to 4000 psi, stop and consult Responsible Authority/Physicist.


Technician(s)






Date

4.13
Discontinue Electrical Monitoring of the Coils. Record Total Coil End Resistance.





mΩ
If Measured Resistance falls below the Lower Limit, STOP, TURN OFF POWER, AND CONSULT RESPONSIBLE AUTHORITY/PHYSICIST.



Approved Technician





Date


4.14
Before removing the End Squeezer Assembly, measure the gap between the Return End Can and the Coil Lamination, as shown below, using a Micrometer.  The gap should be no more than 10 mils.


[image: image5.wmf]GAP

END CLAMP

COLLARED COIL

END CAN




Gap Measurement
__________________________


Note(s):

If gap measurement is greater than 10 mils, stop and consult the Responsible Authority/Physicist.



Technician(s)






Date


4.15
Remove entire End Squeezer Assembly.



Technician(s)






Date


4.16
Clean the exposed end surfaces of all Lead End Collets using a Kimwipe, moderately saturated with Isopropyl Alcohol (Fermi stock 1920-0300) or equivalents.

Completed


4.17
Measure the distance between the outer end of each Collet and the End Can, using a Depth Gauge or equivalent.

Completed

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Quadrant 1





Quadrant 2





Quadrant 3





Quadrant 4






AVERAGE (Quadrants 1-4)





Note(s):

If any of the four Quadrant measurements is greater than 45 mils, stop and consult Responsible Authority/Physicist.



Technician(s)






Date


4.18
Measure the diameter of the Return End Clamp Tapered Ring (MC-369031) of the Return End in the fully clamped state in the horizontal, vertical, 45 degree, and 135 degree directions at 1" intervals using PI Tape and an 9"-10" Micrometer.
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Note(s):




Measure to three digits past the decimal point

Reading Numbers
Distance from Coil End of End Can (A)
90(
Horizontal
0(
Vertical
45(
135(
Pi Tape

1
0.0 inches






2
1.0 inches






3
2.0 inches






4
3.0 inches






5
4.0 inches






6
5.0 inches








Note(s):
Subtract 1.75" Pi tape measurement in step 3.2 from step 4.18 measurement Stop, consult Responsible Authority/Physicist.  If the difference is acceptable, continue, if not, remove can, add or subtract radial insulation as appropriate and reinstall.



Technician(s)






Date

XX
4.19
Verify the acceptance of Steps 4.8, through 4.18.



Crew Chief






Date



Lead Person






Date


4.20
Perform an Electrical Inspection; refer to the Table below on each individual Inner and Outer Coil Pairs.  Record results in the Table below.

Quadrant
Resistance (RΩ)
Inductance (Ls)
Q

1




2




3




4




Total






Approved Technician





Date

[image: image8.wmf]STOP




4.20.1 Verify that the results in Step 4.20 are acceptable.  




Approved for next Assembly Procedure.



Responsible Authority/Physicist




Date


4.21
Thread the Voltage Tap Wire, and the four Heater Strips through the openings of the End Ring

 (MB-344533).



Technician(s)






Date

4.22
Attach a piece of .005 inch Kapton to the inside surface of the Return End Clamp Tapered Ring

 (MC-369031).



Technician(s)






Date


4.23
Place the End Ring (MB-344533) onto the Return End Clamp Tapered Ring (MC-369031).



Technician(s)






Date


4.24
Ensure that the planar alignment of the Collared Coil and End Cap is correct and secure alignment with a metal hose clamp and two C-clamps.



Technician(s)






Date

XX
4.25
Verify that the End Cap is aligned properly before welding Lead End Cap.


Crew Chief






Date

X
4.26
Perform a 20 Meg Ohm Resistance Measurement and Hi-Pot Inspection on the Strip Heaters to Ground and record the data below.





Strip Heaters 
>20MΩ


to 



Ground

MΩ





Strip Heaters 
3 KV @


to 
< 5µA


Ground

µA



Lead Person






Date

X

4.26.1
Verify that the results in Step 4.26 are acceptable.  Approved for next Assembly Procedure.



Lead Person






Date


4.27
Weld the End Cap (MB-344533) to the Return End Clamp Tapered Ring (MC-369031).



Technician(s)






Date



Weldor







Date


4.28
Perform a Post Weld Electrical Inspection.  Record results in the Table below.

Quadrant
Resistance (RΩ)
Inductance (Ls)
Q

1




2




3




4




Total






Approved Technician





Date

[image: image9.wmf]STOP




4.28.1 
Verify that the results in Step 4.28 are acceptable.




Approved for next Assembly Procedure.



Responsible Authority/Physicist




Date

4.29
Remove the old Strain Gage Wire RTV from the top and bottom instrumentation slots of the Collared Coil at both Return and Lead ends (only from areas where Strain Gage Wires had originally been "peeled back").  Re-apply Silicone Rubber Primer (Fermi-Stock 1940-1300) or equivalent onto the instrumentation slots and secure Strain Gage Wires into position with a mixture of RTV (Fermi-Stock 1940-0750) or equivalent.



Technician(s)






Date

5.0
Preparation For Lead End Clamp Assembly Procedure
Note(s):

White (lint free) gloves (Fermi stock 2250-1800) or equivalent or surgical latex gloves
 (Fermi stock 2250-2490) or equivalent shall be worn by all persons handling End Clamp assembly parts.

5.1
Clean all the surfaces of the Lead End Clamp Tapered Ring (MC-344456) and Filler Cone (MC-344457) with Alcohol (Fermi stock 1920-0300) or equivalents saturated lint free heavy duty wipers

 (Fermi stock 1660-2600) or equivalents.



Note(s):

If items are not ready to be assembled, cover the items with herculite


 (Fermi stock 1740-0100) or equivalent to keep dust, dirt, etc., from settling onto the surface.



Technician(s)






Date

THIS PAGE INTENTIONALLY LEFT BLANK


5.2
Measure the diameter of the Lead End Clamp Tapered Ring (MC-344456) in the free state in the horizontal, vertical, 45 degree, and 135 degree directions at 1" intervals using PI Tape and an 9"-10" Micrometer.  Use a permanent, fine line marker (not black) to mark .25 inches from the coil end of End Can (point A) and then intervals shown throughout the total length of the End Can.  Also draw a line connecting the interval markings, throughout the length of the End Can occurring around it's circumference at horizontal, vertical, 45 degree, and 135 degree positions.  Mark the "TOP" direction of the End Can.
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Note(s):




Measure to three digits past the decimal point

Reading Numbers
Distance from Coil End of End Can (A)
90(
Horizontal
0(
Vertical
45(
135(
Pi Tape

1
0.0 inches






2
1.0 inches






3
2.0 inches






4
3.0 inches






5
4.0 inches






6
5.0 inches






7
6.0 inches






8
7.0 inches






9
8.0 inches






10
9.0 inches






11
9.5 inches








Technician(s)






Date

X
5.3
Verify that Step 5.2 has been done correctly.



Lead Person






Date


5.4
Perform a Collet Inner Diameter Inspection of the Lead End Assembly.  Using a permanent marker

 (not black), mark the center inside face of Collets, at 0.25 inch and 1.0 inch from Collared Coil end, and then at the intervals shown on table below.

Completed


5.5
Position the 4 Collets into the Aluminum End Can and "fit" Collets with Shims.  Start by inserting .05 inch shims, if they fit too loosely, increase the width of the shims until it becomes necessary to use a rubber mallot on the partially inserted shims.



Technician(s)






Date


5.6
Measure the Collet Inner Diameter from the center of Quadrants 1 to 3 and the center of Quadrants 2 to 4 , at all intervals marked on table below, using a Telescoping Micrometer and a Dial Caliper.  Record data in table below.
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Note(s):




Measure to three digits past the decimal point

Distance from Coil 

End of Collet 
Diameter

Quadrants 1 to 3
Diameter

Quadrants 2 to 4

0.25 inches



1.00 inches



9.00 inches



9.50 inches





Technician(s)






Date

X
5.7
Verify that Steps 5.4 through 5.6 have been done correctly.



Lead Person






Date


5.8
Index the Lead End Collet with the Indexing Fixture to align the holes for the installation of the End Axial Preload Plate.  Mark Quadrant 1 and take 22.5 degree counter clockwise (looking from the Lead End) and Index this new location with a marker.



Technician(s)






Date


5.9
Etch Collared Coil/Magnet Collared Coil Serial Number HGQXXX, using 0.25 inch to .0.375 inch high letters, onto Lead End Clamp Tapered Ring (MC-344456), and End Can End Ring (MB-344533).



Note(s):

Collared Coil/Magnet Collared Coil serial number should match the one at the base of this Traveler.



Technician(s)






Date

5.10
If necessary, add additional layers of Kapton onto the inside faces of the lead end Collet Quadrants.  This will be verified in a memo from Physicist stating if Kapton needs to be added, and if so, the size/quantity of Kapton to add.  Attach memo to traveler.



Crew Chief






Date

6.0
Lead End Clamp Installation onto Collared Coil

6.1
Clean the inside face of the Collet Quadrants (Filler cones) with alcohol (Fermi-stock 1920-0300) or equivalents.  Use lint free Heavy Duty Wipers (Fermi-stock 1660-0150) or equivalents to wipe dry.

Completed



Caution: 



Use proper Safety equipment such as rubber gloves and safety glasses.



Wash hands before and after application.


6.2
Coat the inside of the Aluminum End Can (MC-344456), the outside faces and Preform slots of the inside faces of the Collet Quadrants (Filler Cones MC-344457) with Dry Lubricant Spray


 (Miller Stephenson MS-122N/002).  Apply 2nd coat after 5 minutes drying time.

Completed



Note(s):




Ensure dry lubricant contacts only the outside, tapered Cone surfaces and




Preform slots of the Collets, and not the Lead End surfaces.

6.3
Pick up the Collared Coil Assembly with Crane (using slings) and place it into End Squeezer Assembly (ME-344350).

Completed


6.4
All instrumentation wires shall be entirely clear of the End Squeezer Assembly (ME-344350) prior to installation.  Carefully "peel back" the Strain Gage Wires to a distance of 24 inches to avoid any pinching or damage to the wires during the end clamp procedure.



Technician(s)






Date

X

6.4.1
Verify instrumentation wires are clear prior to installation of End Squeezer Assembly.



Lead Person






Date


6.5
Before installation of Collets, slide the Lead End Clamp Tapered Ring (MC-344456) onto the Collared Coil, with the Outer End of the End Can resting near the end of the Collared Coil.

Completed


6.6
Bolt the (4) Quadrant Pusher Plates (MD-344358) with .50 inch-13UNC x 13.0 inch Socket Head Cap Screws and 1/2" Flat Washers, onto the Squeezer Assembly.  Refer to End Squeezer Assembly Drawing (ME-344350).

Completed



Note(s):

Pusher Plates must be installed with the hydraulic cylinder sides facing towards center of the Coil as not to interfere with any wiring involved in the Lead End assembly.

6.7
Insert Nylon Mandrel (MB-344843) into bore on Lead End (to prevent Quadrant leads from moving into the bore during Collet installation).



Technician(s)






Date


6.8
Position and hold in place all the four Quadrants of Lead End Collets (MC-369030) around Kapton insulated Saddles.  Secure with Plastic cable ties.

Completed



Caution:




Ensure dry lubricant coating remains intact and free of damage.

Note(s):
Ensure the Strain Gage wires are on the outside of the Aluminum End Can, and all the Voltage Tap wires are extended through the Aluminum End Can, before pushing the End Can onto the Collared Coil.  This will avoid any pinching or damage to wiring systems.

6.9
Push the Aluminum End Can (MC-344456) over the Lead End Collets.  Match the top End Can inspection marking, as marked in Step 3.2, with the top of the Collared Coil.

Completed

X
6.9.1
Verify alignment and orientation of Collets is correct per Drawing (ME-344967).  Ensure that End Can is oriented correctly for Axial Preload Plate holes to bolt into the Lead End Plate.  Put the End Collet with Quadrant 1 pole matching with the Collared Coil Assembly.  Turn the End Collet with respect to the Indexed hole location.  Looking from Lead End, the hole location to mount the End Axial Preload Plate has to be 22.5 degree counterclockwise.



Lead Person






Date


6.10
Remove the Plastic Cable ties from the Lead End Collets (if applicable).

Completed

6.11
Position the Holder Plate with the installed Half Rings (MC-344359), until it contacts the back surface of the Collets.

Completed


6.12
Attach all three Enerpac Hoses to Hydraulic Cylinders (Model RC 106).  See Drawing (ME-344350).



Note(s):



Face shield must be worn during operation of hydraulic cylinders.




Safety glasses and lab coat are to be worn at all times.



Technician(s)






Date

6.13
Record Total Coil Starting Resistance

mΩ.  Compare Total Starting Resistance to the Total Resistance of the Collared/Keying Traveler (5520-TR-333246) under the heading END CLAMP-"Post Preform Soldering ".  If the difference between the two readings is more than 10 mΩ, STOP AND CONSULT RESPONSIBLE AUTHORITY/PHYSICIST.
Calculate and record Total Allowable Resistance Drop as follows: Total Coil Starting Measured Resistance - 10mΩ = 

 mΩ = Lower Limit.  If Measured Resistance falls below the Lower Limit, STOP, TURN OFF POWER, AND CONSULT RESPONSIBLE AUTHORITY/PHYSICIST. Continue monitoring coils.



Approved Technician





Date


6.14
Gradually apply pressure to the End Squeezer Assembly until Aluminum End Can covers the Left Hand and Right Hand Collets (The lip of the coil end of the Aluminum End Can should be .03 inches from the Left Hand and Right Hand Collet ends).



Maximum Pump Pressure 






Note(s):

Record maximum pump pressure and if less than or equal to 4000 psi, Stop and consult Responsible Authority/Physicist.



Technician(s)






Date


6.15
Discontinue the Electrical Monitoring of the Coils. Record Total Coil End Resistance.





mΩ
If Measured Resistance falls below the Lower Limit, STOP, TURN OFF POWER, AND CONSULT RESPONSIBLE AUTHORITY/PHYSICIST.



Approved Technician





Date


6.16
Before removing the End Squeezer Assembly, measure the gap between the Lead End Can and the Coil Lamination, as shown below, using a Micrometer.  The gap should be no more than 10 mils.

[image: image12.wmf]GAP
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Gap Measurement
__________________________

Note(s):

If gap measurement is greater than 10 mils, stop and consult the Responsible Authority/Physicist.



Technician(s)






Date


6.17
Remove the entire End Squeezer Assembly.



Technician(s)






Date


6.18
Clean the exposed end surfaces of all Lead End Collets using a Kimwipe, moderately saturated with Isopropyl Alcohol (Fermi stock 1920-0300) or equivalents.

Completed


6.19
Measure the distance between the outer end of each Collet and the End Can, using a Depth Gauge.
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Quadrant 1

















Technician(s)




Date



Quadrant 2

















Technician(s)




Date



Quadrant 3

















Technician(s)




Date



Quadrant 4

















Technician(s)




Date



AVERAGE (Quadrants 1-4)




Note(s):

If any of the four Quadrant measurements is greater than 45 mils, Stop and consult Responsible Authority/Physicist.



Technician(s)






Date


6.20
Measure the diameter of the Lead End Clamp Tapered Ring (MC-344456) of Lead End in the fully clamped state in the horizontal, vertical, 45 degree, and 135 degree directions at 1" intervals using PI Tape and an 9"-10" Micrometer. 
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Note(s):




Measure to three digits past the decimal point

Reading Numbers
Distance from Coil End of End Can (A)
Horizontal
Vertical
45(
135(
Pi Tape

1
0.00 inches






2
1.00 inches






3
2.00 inches






4
3.00 inches






5
4.00 inches






6
5.00 inches






7
6.00 inches






8
7.00 inches






9
8.00 inches






10
9.00 inches






11
9.50 inches








Note(s):
Subtract 1.75" pi tape measurement in step 5.2 from step 6.20 measurement.  Consult Responsible Authority/Physicist.  If the difference is acceptable, continue, if not, remove can, add or subtract radial insulation as appropriate and reinstall stop,


Technician(s)






Date

XX
6.21
Verify the acceptance of Steps 6.9 through 6.20.



Crew Chief






Date



Lead Person






Date


6.22
Remove Nylon Mandrel (MB-344843) from bore on Lead End.

Completed


6.23
Perform an Electrical Inspection, refer to the Table below on each individual Inner and Outer Coil Pairs.  Record results in the Table below.

Quadrant
Resistance (RΩ)
Inductance (Ls)
Q

1




2




3




4




Total






Approved Technician





Date

[image: image15.wmf]STOP




6.23.1 Verify that the results in Step 6.23 are acceptable.  Approved for next Assembly Procedure.



Responsible Authority/Physicist




Date

6.24
Perform a “Mole Measurement Run” on the coils per Procedure 0102-ES-292481.  Attach the completed ES to this traveler (a copy of ES may be attached if original goes in Mole Measurement Log Book).



Approved Technician





Date

6.24.1
Verify the Readings in step 6.24.  Approved for Next Major Assembly Procedure.



Responsible Authority/Physicist




Date


6.25
Thread the Lower Inner and Upper Inner Coil Leads, Voltage Tap Wire, the four Heaters Strips through the openings of the End Ring (MB-344533).



Technician(s)






Date


6.26
Attach a piece of .005 inch Kapton to the inside surface of the Lead End Clamp Tapered Ring

 (MC-344456).



Technician(s)






Date


6.27
Place the End Ring (MB-344533) onto the Lead End Clamp Tapered Ring (MC-344456).



Technician(s)






Date


6.28
Ensure that the planar alignment of the Collared Coil and End Cap is correct and secure alignment with a metal hose clamp and two C-clamps.



Technician(s)






Date

XX
6.29
Verify that the End Cap is aligned properly before welding Lead End Cap.



Production Engineer





Date


6.30
Perform a 20 Meg-Ohm Resistance Measurement and Hi-Pot Inspection on Strip Heaters to Ground and record data below.





Strip Heaters 
>20MΩ


to 



Ground

MΩ





Strip Heaters 
3 KV @


to 
< 5µA


Ground

µA



Approved Technician





Date



6.30.1
Verify that the results in Step 6.30 are acceptable.  Approved for next Assembly Procedure.



Approved Technician





Date


6.31
Weld the End Cap (MB-344533) to the Lead End Clamp Tapered Ring (MC-344456).



Technician(s)






Date



Weldor







Date


6.32
Perform a Post Weld Electrical Inspection.  Record results in the Table below.

Quadrant
Resistance (RΩ)
Inductance (Ls)
Q

1




2




3




4




Total






Approved Technician





Date

[image: image16.wmf]STOP




6.32.1
Verify that the results in Step 6.32 are acceptable.  Approved for next Assembly Procedure.



Responsible Authority/Physicist




Date

6.33
Remove the old Strain Gage Wire RTV from the top and bottom instrumentation slots of the collared coil at both return and lead ends (only from areas where Strain Gage Wires had originally been "peeled back").  Re-apply Silicone Rubber Primer (Fermi stock 1940-1300) or equivalent onto the instrumentation slots and secure Strain Gage Wires into position with a mixture of RTV (Fermi stock 1940-0750) or equivalent.



Technician(s)






Date

X
6.33.1
Verify that the Strain Gage Wires have been properly positioned and secured into the instrumentation slots of return and lead ends.



Lead Person






Date

7.0 
Mechanical measurements after installing the End Cans.

7.1
(D+E) Measure the length of the End Cans using the (Starrett 120-12) or equivalent


 (F) Measure the length of exposed Collared Coil using a Ruler to the closest 1/32"


 (G) Measure the distance between the outside of the End Cans using a ruler to the closest 1/32"
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Quadrant
D
E
F
G

1





2





3





4







Technician(s)






Date

7.2
(H) Measure the length of the Inner Coils with a standard tape through the bore.



 (J+K) Measure the offset of the Outer Coil and the End Can

Quadrant
H
"J" Offset
"K" Offset

1




2




3




4






Technician(s)






Date

8.0
Install End Axial Preload Plates


8.1
Obtain (1) Axial Preload Plate (MD-369094).

Completed

8.2
Bolt the Axial Preload Plate (MD-369094) onto Outer surface of Return End Can as shown.  Make sure that the thicker wall of the Plate is towards the outside directing Return End.

Completed

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8.3
Obtain (1) Axial Preload Plate (MD-369094).

Completed

8.4
Bolt the Axial Preload Plate (MD-369094) onto Outer surface of Lead End Can as shown.  Make sure that the thicker wall of the Plate is towards the outside directing Lead End.

Completed

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Technician(s)






Date

9.0
Production Complete

XXX
9.1
Process Engineering verify that the High Gradient Quadrupole End Clamp Installation Assembly 



Traveler (5520-TR-333247) 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

9.2
Attach the Process Engineering “O.K. to Proceed” Tag to the Collard Coil Assembly.



Process Engineering/Designee




Date

9.3
Proceed to the next major assembly operation - HGQ Yoke/Skinning Traveler (5520-TR-333248).





































HGQ End Clamp Installation 

HGQ Collared Coil Serial No.
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