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Magnet Number ______________

Special Notes or Instructions























Authorized by (TS or 8 Gev Project Mgr): ______________________________________ Date: ______________

Acknowledged by (Task Mgr. or Project Engr): __________________________________ Date: ______________

Rework or Rebuild #1

Magnet Number ______________

Special Notes or Instructions























Authorized by (TS or 8 Gev Project Mgr): ______________________________________ Date: ______________

Acknowledged by (Task Mgr. or Project Engr): __________________________________ Date: ______________

Rework or Rebuild #2

Magnet Number ______________

Special Notes or Instructions























Authorized by (TS or 8 Gev Project Mgr): ______________________________________ Date: ______________

Acknowledged by (Task Mgr. or Project Engr): __________________________________ Date: ______________

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

name.


1.2
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.


1.3
All Discrepancy Reports issued shall be recorded in the left margin next to the applicable step.


1.4 
All personnel performing steps in this traveler must have documented training for this traveler and 


associated operating procedures.


1.5
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those 


specified within the step.


1.6
Cover the magnet assembly with green Herculite (Fermi stock 1740-0100) when not being 


serviced or assembled.


1.7
All adhesives to be applied at an ambient temperature of 65° - 75° F.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the 145" Vertical Bend Dipole Magnet 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 as received is complete.



Process Engineering/Designee



Date

3.0
Warm Magnet Flip-Coil Measurement

3.1
Transport the magnet using appropriate lifting equipment/procedures to the Magnet Measurement 

Table. Place the magnet on the table supported by two wooden 4 X 4 blocks, placed at the quarter 

points of the magnet.


Note(s):

Make sure area within 6 feet of the magnet is clear of magnetized bricks.  Ensure the area within 2 feet of the magnet and flip-coil is free of all iron tools.



 Completed



Remove any rust or paint from the Spot Faces on the top of both ends of the magnet.



 Completed



Install the aluminum flip-coil guides onto both ends of the magnet.



 Completed


Insert the flip coil from the label end (serial no# end) with 'UP' showing on the flip-coil into the 

magnet. Position the flip-coil into the center groove of the aluminum flip-coil guides. Center the 

flip-coil longitudinally within the magnet using indicator lines located on the probe.



Technician(s)





Date


3.2
Using a suitable thermometer, press the temperature probe against a visible magnetic brick.  

Measure and record the indicated temperature of the magnet.



This is Magnet Temperature

 °F



Technician(s)





Date


3.3
Connect the flip-coil to the computer. Perform the measurements in accordance with Computer 

Procedure (ES-PM002).  When the initial bell sounds, count to 5 - one thousand. Then rotate the 

flip-coil clock-wise while facing the label end of the magnet 180 degrees ('UP' should now be 

facing down). Count to 5 - one thousand again, then rotate the flip-coil counter-clockwise to the 

original position.



Enter  READING #1 (V-s) in the table below



 Completed


Repeat the measurement. When the initial bell sounds, count to 5 - one thousand. 


Then rotate the flip-coil clock-wise while facing the label end of the magnet 180 degrees ('UP' 

should now be facing down). Count to 5 - one thousand again, then rotate the flip-coil counter-

clockwise to the original position.



Enter  READING #2 (V-s) in the table below



 Completed


Repeat the measurement. When the initial bell sounds, count to 5 - one thousand. 


Then rotate the flip-coil clock-wise while facing the label end of the magnet 180 degrees ('UP' 

should now be facing down). Count to 5 - one thousand again, then rotate the flip-coil counter-

clockwise to the original position.



Enter  READING #3 (V-s) in the table below



 Completed

Record in the table, the Mean Measurement and the % Difference from Norm as indicated by the 

computer.



 Completed


Iteration #1
Iteration #2
Iteration #3
% of Nominal

Reading #1

(V-s)





Reading #2

(V-s)





Reading #3

(V-s)





Mean Measurement





% Difference from Norm.







Technician(s)





Date


3.4
Remove the flip-coil and the aluminum flip-coil guides from the magnet.



Technician(s)





Date

3.5
If the computer displays a "WARNING !! MAGNET OUT OF TOLERANCE" error message, 

proceed with Step 4.0.  If there is NO error message, SKIP to Step 5.0


Iteration #1
Iteration #2
Iteration #3

Proceed Step #4.0




Skip to Step #5.0






Technician(s)





Date

4.0
Magnet Trimming


4.1
Using the following brick values, calculate a combination of bricks that will match the % 

Difference number in Step 3.3.  Remove those bricks from the magnet NON-Labeled end. 

Mark on the magnet end view below which bricks are removed.


Note(s):

Bricks are glued together and should be removed as a glued package.bricks may have to be re-installed in their original position to obtain the correct reading.



One magnet end of bricks is equal to 4.8% total of the magnet.




Side Inner Bricks = .25 - .30%




Side Outer Bricks = .15 - .20%




Outer Middle Bricks = .60%




Inner Middle Bricks = .70%
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Technician(s)





Date


4.2
After removal of bricks from the magnet NON-Labeled end, REPEAT Step 3.3.


Iteration #1
Iteration #2
Iteration #3

Completed







Proceed to Step 4.3



Technician(s)





Date


4.3
Using the  % Difference From Norm values from the table in Step 3.3, calculate the difference 


between the LAST two iterations.  Enter the values in the table below.


Iteration #1
Iteration #2
Iteration #3

% Difference From Norm




Difference






Are the LAST two iterations within .1% Difference From Norm?


Iteration #1
Iteration #2
Iteration #3

YES




NO






If answer is NO, REPEAT Steps 4.1 and 4.2.




Proceed to Step 5.0



Technician(s)





Date

5.0
Magnet Cool Down


5.1
Using suitable lifting procedures, load the magnet into a freezer set at 32° F.  Leave the magnet in 

the freezer for a 12 hour period.


Date
Time

In



Out





Technician(s)





Date

6.0
Cold Magnet Flip-Coil Measurement

6.1
Transport the magnet using appropriate lifting equipment/procedures to the Magnet Measurement 

Table. Place the magnet on the table supported by two wooden 4 X 4 blocks, placed at the quarter 

points of the magnet.


Note(s):

Make sure area within 6 feet of the magnet is clear of magnetized bricks.  Ensure the area within 2 feet of the magnet and flip-coil is free of all iron tools.



 Completed



Remove any rust or paint from the Spot Faces on the top of both ends of the magnet.



 Completed



Install the aluminum flip-coil guides onto both ends of the magnet.



 Completed


Insert the flip coil from the label end (serial no# end) with 'UP' showing on the flip-coil into the 

magnet. Position the flip-coil into the center groove of the aluminum flip-coil guides. Center the 

flip-coil longitudinally within the magnet using indicator lines located on the probe.



Technician(s)





Date


6.2
Using a suitable thermometer, press the temperature probe against a visible magnetic brick.  

Measure and record the indicated temperature of the magnet.



This is Magnet Temperature

 °F



Technician(s)





Date


6.3
Connect the flip-coil to the computer. Perform the measurements in accordance with Computer 

Procedure (ES-PM002).  When the initial bell sounds, count to 5 - one thousand. Then rotate the 

flip-coil clock-wise while facing the label end of the magnet 180 degrees ('UP' should now be 

facing down). Count to 5 - one thousand again, then rotate the flip-coil counter-clockwise to the 

original position.



Enter  READING #1 (V-s) in the table below



 Completed


Repeat the measurement. When the initial bell sounds, count to 5 - one thousand. 


Then rotate the flip-coil clock-wise while facing the label end of the magnet 180 degrees ('UP' 

should now be facing down). Count to 5 - one thousand again, then rotate the flip-coil counter-

clockwise to the original position.



Enter  READING #2 (V-s) in the table below



 Completed


Repeat the measurement. When the initial bell sounds, count to 5 - one thousand. 


Then rotate the flip-coil clock-wise while facing the label end of the magnet 180 degrees ('UP' 

should now be facing down). Count to 5 - one thousand again, then rotate the flip-coil counter-

clockwise to the original position.



Enter  READING #3 (V-s) in the table below



 Completed

Record in the table, the Mean Measurement and the % Difference from Norm as indicated by the computer.


Iteration #1

Reading #1

(V-s)


Reading #2

(V-s)


Reading #3

(V-s)


Mean Measurement


% Difference from Norm




Technician(s)





Date


6.4
Remove the flip-coil and the aluminum flip-coil guides from the magnet.



Technician(s)





Date

7.0
Compensator Trimming


7.1
Copy the (Warm) Temperature from Step 3.2 into the table provided.  



 Completed



Copy the LAST iteration (Warm) Mean Measurement from Step 3.3 into the table provided.  



 Completed



Copy the (Cold) Temperature from Step 6.2 into the table provided.  



 Completed



Copy the (Cold) Mean Measurement from Step 6.3 into the table provided.  



 Completed


Refer to Assembly Traveler 8120-TR-333171 for this magnet.  Ensure that the serial number on 

the Assembly Traveler matches the serial number of this traveler.  Copy the Compensator 

Installed Quantity from Step 11.6 into the table provided.  



p Completed

Temperature

Warm
Mean Measurement

Warm
Temperature

Cold
Mean Measurement

Cold
Strips

Installed









Technician(s)





Date


7.2
Using the formula:

Strips to Add = 5*(Strips installed)*[Mean Measurement(Cold)-Mean Measurement(Warm)]/[T(warm)-T(cold)]



calculate the amount of Compensator strips to Add or Remove from each side. 

                 = 5*(                 )*[                   -                   ]/[                   -                   ]

Round to nearest half-strip: ==>add                   strips per side.



Note(s):

A Negative result in the formula indicates the Quantity of strips to be REMOVED from each side of the magnet.



EXAMPLE:
Temperature

Warm
Mean Measurement

Warm
Temperature

Cold
Mean Measurement

Cold
Strips

Installed

25
100.0
5
100.4
13

   1.3    = 5*( 13 )*[ 100.4 - 100.0 ]/[ 25 - 5 ]

Round to nearest half-strip: ==>add 1.5 strips per side.



Technician(s)





Date

7.3
If the Quantity of Compensation Strips are changed in Step 7.2, proceed with Step 8.0.  If there is 

NO Change in Quantity, SKIP to Step 10.0

Proceed to Step #8.0


Skip to Step #10.0




Technician(s)





Date

8.0
2nd Warm Magnet Flip-Coil Measurement

8.1
Transport the magnet using appropriate lifting equipment/procedures to the Magnet Measurement Table. Place the magnet on the table supported by two wooden 4 X 4 blocks, placed at the quarter points of the magnet.


Note(s):

Make sure area within 6 feet of the magnet is clear of magnetized bricks.  Ensure the area within 2 feet of the magnet and flip-coil is free of all iron tools.



 Completed



Remove any rust or paint from the Spot Faces on the top of both ends of the magnet.



 Completed



Install the aluminum flip-coil guides onto both ends of the magnet.



 Completed


Insert the flip coil from the label end (serial no# end) with 'UP' showing on the flip-coil into the 

magnet. Position the flip-coil into the center groove of the aluminum flip-coil guides. Center the 

flip-coil longitudinally within the magnet using indicator lines located on the probe.



Technician(s)





Date


8.2
Using a suitable thermometer, press the temperature probe against a visible magnetic brick.  

Measure and record the indicated temperature of the magnet.



This is Magnet Temperature

 °F



Technician(s)





Date


8.3
Connect the flip-coil to the computer. Perform the measurements in accordance with Computer 

Procedure (ES-PM002).  When the initial bell sounds, count to 5 - one thousand. Then rotate the 

flip-coil clock-wise while facing the label end of the magnet 180 degrees ('UP' should now be 

facing down). Count to 5 - one thousand again, then rotate the flip-coil counter-clockwise to the 

original position.



Enter  READING #1 (V-s) in the table below



 Completed


Repeat the measurement. When the initial bell sounds, count to 5 - one thousand. 


Then rotate the flip-coil clock-wise while facing the label end of the magnet 180 degrees ('UP' 

should now be facing down). Count to 5 - one thousand again, then rotate the flip-coil counter-

clockwise to the original position.



Enter  READING #2 (V-s) in the table below



 Completed


Repeat the measurement. When the initial bell sounds, count to 5 - one thousand. 


Then rotate the flip-coil clock-wise while facing the label end of the magnet 180 degrees ('UP' 

should now be facing down). Count to 5 - one thousand again, then rotate the flip-coil counter-

clockwise to the original position.



Enter  READING #3 (V-s) in the table below



 Completed

Record in the table, the Mean Measurement and the % Difference from Norm as indicated by the computer.



 Completed


Iteration #1
Iteration #2
% of Nominal

Reading #1

(V-s)




Reading #2

(V-s)




Reading #3

(V-s)




Mean Measurement




% Difference from Norm.






Technician(s)





Date


8.4
Remove the flip-coil and the aluminum flip-coil guides from the magnet.



Technician(s)





Date

9.0
Magnet Trimming


9.1
Using the following brick values, calculate a combination of bricks that will match the % 

Difference number in Step 8.3.  Remove those bricks from the magnet NON-Labeled end. 

Mark on the magnet end view below which bricks are removed.


Note(s):

Bricks are glued together and should be removed as a glued package.  Bricks may have to be re-installed in their original  position to obtain the correct reading.



One magnet end of bricks is equal to 4.8% total of the magnet.




Side Inner Bricks = .25 - .30%




Side Outer Bricks = .15 - .20%




Outer Middle Bricks = .60%




Inner Middle Bricks = .70%


 EMBED Word.Picture.8  




Technician(s)





Date


9.2
After removal of bricks from the magnet NON-Labeled end, REPEAT Step 8.3.


Iteration #1
Iteration #2

Completed






Proceed to Step 49.3



Technician(s)





Date

9.3
Using the  % Difference From Norm values from the table in Step 9.3, calculate the difference between the LAST two iterations.  Enter the values in the table below.


Iteration #1
Iteration #2

% Difference From Norm



Difference





Are the LAST two iterations within .1% Difference From Norm?

YES


NO




Technician(s)





Date

10.0
Final Magnet Flip-Coil Measurement

10.1
Transport the magnet using appropriate lifting equipment/procedures to the Magnet Measurement 

Table. Place the magnet on the table supported by two wooden 4 X 4 blocks, placed at the quarter 

points of the magnet.


Note(s):

Make sure area within 6 feet of the magnet is clear of magnetized bricks.  Ensure the area within 2 feet of the magnet and flip-coil is free of all iron tools.



 Completed



Remove any rust or paint from the Spot Faces on the top of both ends of the magnet.



 Completed



Install the aluminum flip-coil guides onto both ends of the magnet.



 Completed


Insert the flip coil from the label end (serial no# end) with 'UP' showing on the flip-coil into the 

magnet. Position the flip-coil into the LEFT groove of the aluminum flip-coil guides. Center the 

flip-coil longitudinally within the magnet using indicator lines located on the probe.



Technician(s)





Date


10.2
Using a suitable thermometer, measure and record the ambient temperature of the magnet.



This is Ambient Temperature

 °F



Technician(s)





Date

10.3
Connect the flip-coil to the computer. Perform the measurements in accordance with Computer 

Procedure (ES-PM002).  When the initial bell sounds, count to 5 - one thousand. Then rotate the 

flip-coil clock-wise while facing the label end of the magnet 180 degrees ('UP' should now be 

facing down). Count to 5 - one thousand again, then rotate the flip-coil counter-clockwise to the 

original position.



Enter  READING #1 (V-s) in the table below



 Completed


Repeat the measurement. When the initial bell sounds, count to 5 - one thousand. 


Then rotate the flip-coil clock-wise while facing the label end of the magnet 180 degrees ('UP' 

should now be facing down). Count to 5 - one thousand again, then rotate the flip-coil counter-

clockwise to the original position.



Enter  READING #2 (V-s) in the table below



 Completed


Repeat the measurement. When the initial bell sounds, count to 5 - one thousand. 


Then rotate the flip-coil clock-wise while facing the label end of the magnet 180 degrees ('UP' 

should now be facing down). Count to 5 - one thousand again, then rotate the flip-coil counter-

clockwise to the original position.



Enter  READING #3 (V-s) in the table below



 Completed

Record in the table, the Mean Measurement and the % Difference from Norm as indicated by the computer.



 Completed


Left
Center
Right

Reading #1

(V-s)




Reading #2

(V-s)




Reading #3

(V-s)




Mean Measurement




% Difference from Norm.




Repeat this Step for the Flip Coil Guide CENTER Groove and the Flip Coil Guide RIGHT Groove.



 Completed



Technician(s)





Date


10.4
Remove the flip-coil and the aluminum flip-coil guides from the magnet.



Technician(s)





Date

11.0
Final Assembly


11.1
Paint the completed magnet using XXXXXX.



Technician(s)





Date

X

11.2
Verify and record the serial number stamped on the corner tie plates of the magnet.



Magnet Serial Number






The serial number and weight (Lbs.) in 1" characters centered on both sides of the magnet as per 


the 145" Vertical Bend Dipole Magnet (8120.0-ME-341022).



Note(s):



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

EXAMPLE

8 GeV Vertical Bend Dipole

SERIAL # PVBXXX-X

MAGNET WEIGHT XXXXX LBS



Record the weight stenciled on the magnet






Visually inspect the magnet for damage.



Lead Person





Date

X
11.3
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet. Place one label on the Right Side of the Magnet Serial Number end and the other label on the opposite  corner of the magnet.  Affix a completed Generic Magnet Identification Label

 (MA-318490) to this page or complete the facsimile below.


[image: image1.wmf]f

Assembled _______________
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XX00 Lbs.
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Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

12.0
MTF Magnet Measurement

12.1
MTF Measurements have been completed, and the MTF Measurement Traveler and Analysis Summary have been attached.



MTF Technician(s)






Date

13.0
Beam Tube Installation


13.1




Technician(s)






Date

14.0
Production Complete

XXX

14.1
Process Engineering verify that the FMI 145" Vertical Bend Dipole Permanent Magnet Magnetic



Trimming Traveler (8120-TR-333172) 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, Non conformance 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

XXX

14.2
Assembly verify that the FMI 145" Vertical Bend Dipole Permanent Magnet Magnetic Trimming 



Traveler (8120-TR-333172) 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, Non conformance Reports, Repair/Rework Forms, Deviation Index and dispositions have 



been reviewed by the Responsible Authority for conformance before being approved.



Comments:



Assembly/Designee




Date

15.0
Attach the Process Engineering "OK to Proceed" Tag on the magnet.



Process Engineering/Designee



Date

16.0
Proceed to the next major assembly operation - .
145" Vert. Bend Dipole Magnetic Trimming & Final Assembly
Magnet Serial No.
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