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

1.0
General Notes

1.1
White (Lint Free) Gloves (Fermi stock 2250-1800) or Surgical Latex Gloves 



(Fermi stock 2250-2494) shall be worn by all personnel when handling all product parts after the 

parts have been prepared/cleaned.


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

name.


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

correct data.


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


1.5 
All personnel performing steps in this traveler must have documented training for this traveler and 

associated operating procedures.


1.6
Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those 

specified within the step.


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

serviced or assembled.


1.8
All Room Cure Epoxy to be applied at an ambient temperature of 65° F.

2.0
Parts Kit List

2.1
Attach the completed Parts Kit List for the Lambertson 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

[THIS PAGE INTENTIONALLY LEFT BLANK]

3.0
Magnet Preparation and Basic Assembly
3.1.
Acquire the required amount of Approved/Magnetized 4" x 6" bricks (Qty. 240) for this magnet. 

Attach the Approved and Signed Brick Listing Form to the back of this traveler.



Completed



Technician(s)





Date


3.2
Clean and prepare the following items with KPC 820N.

Item
Dwg#
Qty.

Field Free Region Base Plate
ME-341099
1

End Plate
ME-341100
1

Flux Return Side Plates
ME-341101
2

Pole Tip Spacers
ME-341102
2

Pole tip
ME-341103
1

End Magnet Spacers
ME-341104
2

Magnet End Plates
ME-341105
4



Technician(s)





Date

3.3
Assemble the Pole Tip Assembly using the following parts:  Pole Tip (ME-342103) and Pole Tip 

Spacer (Qty. 2) (ME-341102). Fasten using 3/8-16 x 1” socket head cap screws.
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Technician(s)





Date

3.4
Using approved lifiting procedures, place the Field Free Region Base Plate (ME-341099) on wooden 4” x 4”s adequately spaced to provide support.  Ensure that the bolt holes are NOT blocked by the wood.  Position one Flux Return Side Plate (ME-341101) over the row of bolt holes specified by the Production Manager for this specific magnet.  Assemble the Flux Return Side Plate (ME-341101) to the Field Free Region Base Plate (ME-341099) as per the below diagram. Fasten using 3/8-16 x 1” socket head cap screws.

[image: image2.wmf]Side Plate 
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Technician(s)





Date


3.5
Indicate by signature, which of the two possible configurations has been used for this magnet.

[image: image3.wmf]


Downward





Upward







   OR  







Technician(s)


Date


Technician(s)


Date


3.6
Confirm that this is the correct configuration for this magnet.







   OR  







Lead Person


Date


Lead Person


Date

3.7
Using approved lifiting procedures, position the previously assembled pole tip into place on the 

Base plate.  Place the remaining Flux Return Side Plate (ME-341101) onto the Base Plate, as per 

the below diagram. Fasten using 3/8-16 x 1” socket head cap screws.

[image: image4.wmf]



Completed
Fasten the Side Plates (ME-341100) to the Pole Spacers (ME-341103) using 1/4-20 x 1” socket 

head cap screws.




Completed


Technician(s)





Date

3.8
Using approved lifiting procedures, position the End Plate (ME-341100) upside-down onto the 

assembly table.



Technician(s)





Date

3.9
Install the two End Magnet Spacers (ME-341104) onto the End Plate (ME-341100) using 

1/4-20 x 1” socket head cap screws..
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Technician(s)





Date

4.0
Magnetic Brick Assembly

CAUTION!!
The following steps have the potential to be a pinch hazard!!

Use extreme care when performing these tasks!!
4.1
Using the Magnet Build Plan, attach the 4" X 6" bricks together in pairs using Loctite Depend 

(Item #33064) and Loctite Activator #7387. Add the Loctite Activator with a cotton Q-tip about 

the size of a quarter, then add the Loctite Depend onto the top of the Loctite Activator in the center 
of the brick with the bluing on it. Ensure that the Loctite Depend isn't placed on the blue stripe.


Caution:

Any bricks with chips noted prior to gluing or bricks which chip during the gluing process shall not be used without approval by the fabrication task manager or his designee.

Carefully join the two bricks together ensuring that the blue side is orientated correctly and that all 

edges of the bricks are evenly aligned.

Continue the assembly procedure until all, EXCEPT 4, pairs of bricks are assembled, storing the 

completed bricks in the side holders on the wooden assembly table.  The 4 remaining sets are to be 

assembled using Fiber Tape INSTEAD of Loctite Depend.
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Technician(s)





Date

4.2
Install the 4" x 6" brick sets (Qty. xx) and aluminum spacer blocks (ME-xxxxxx) onto the 

End Plate accordning to the build plan using Loctite Depend (Item #33064) and Loctite Activator 

#7387.  Ensure that the BLUE SIDE of the Bricks ARE / ARE NOT visible.  Ensure that 

the two (2) end sets on EACH end are the Fibre Tape wrapped sets.


Caution:

Any bricks which chip during the assembly process shall not be used without approval by the fabrication task manager or his designee.

[image: image7.wmf]
[image: image8.wmf]


Indicate by signature, which Brick Orientation has been used for this magnet.



BLUE SIDE UP




BLUE SIDE DOWN






   OR  







Technician(s)


Date


Technician(s)


Date


4.3
Confirm that this is the correct configuration for this magnet.







   OR  







Lead Person


Date


Lead Person


Date

X
4.4
Inspect the End Plate Bricks for proper installation.  Using a Magna Probe, pass it over the top 

of the bricks at approximately 2", starting at one end and continuing to the other end. If the 

Magna Probe starts with the RED end up, it should remain up during the inspection.  If the 

Magna Probe starts with the BLUE end up, it should remain up during the inspection.



Note(s):

The Magna Probe must not change color during this inspection. If a change occurs, note the Brick, and call your supervisor before proceeding.



Lead Technician(s)




Date

4.5
Install two layers of 4” x 6” bricks and aluminum spacer blocks into the gap between the pole 

piece and the side plate according to the build plan. ENSURE the blue stripes have the PROPER 

orientation.  If the Blue side was UP in Step 4.2, the Blue side of these bricks must face IN 

toward the pole.  If the Blue side was DOWN in Step 4.2, the Blue side of these bricks must face 

OUT from the pole.  Check EACH brick set with the MagnaProbe prior to installation.
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Indicate by signature, which Brick Orientation has been used for this magnet.



BLUE SIDE IN



BLUE SIDE OUT






   OR  







Technician(s)


Date


Technician(s)


Date


4.6
Confirm that this is the correct configuration for this magnet.







   OR  







Lead Person


Date


Lead Person


Date


4.7
Install Compensation Strips (MB-338479) (Qty. 17) on top of the bricks installed in step 4.5.
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Technician(s)





Date

5.0
End Plate Installation

5.1
Use the Rollover Fixture to position the assembly with the bricks on the bottom.  Transport the 

completed End Plate Assembly (w/bricks) to the Assembly location.   Install temporary ‘jack 

screws’ to assist with lowering the assmenbly in place.
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Technician(s)





Date

5.2
Using approved lifting techniques, place the End Plate assembly into position over the magnet assembly.

[image: image12.wmf]


Technician(s)





Date

5.3
Carefully and evenly use the jack screws to lower the End Plate into position.  Fasten the End Plate to the Side Plates using 3/8” - 18  x 1” socket head cap screws.  Remove the temporary jack screws.

[image: image13.wmf]


Technician(s)





Date


5.4
Assemble the End Plates (ME-341105) (Qty. 4) to each end of the side plates.



Technician(s)





Date

6.0
Magnet Cool Down


6.1
Using suitable lifting procedures, load the magnet into a freezer set at 32° F.  Leave the magnet in 

the freezer for at least a 12 hour period.  Record the Date and Time put in the freezer


Time

In




Technician(s)





Date


6.2
Using suitable lifting procedures, Remove the magnet from the freezer set at 32° F.  Record the 

Date and Time removed from the freezer


Time

Out




Technician(s)





Date
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7.0
Cold Magnet Flip-Coil Measurement

7.1
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.  Cover the magnet with blankets.



Note(s):

Make sure area within 4 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



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



 Completed


Install flip coil in center of magnet. Check that locator bolts are vertical and green strip on coil 

body is up.  Rotate coil by hand to be sure there is no excessive wobble.



Technician(s)





Date


7.2
Using a “Love controls Corp.(tm) thermocouple or equivalent press the temperature probe against 

the pole tip.  Measure and record the indicated temperature of the magnet.



This is Pole Tip Temperature

 °F



Convert the temperature using: (Poletemp - 32) x 5/9 = _____________ Cold Temp Degree C



Using a suitable thermometer, measure and record the ambient air temperature.



This is Ambient Air Temperature

 °F



Technician(s)





Date


7.3
Rotate flip coil so that stop pin is against Right hand side stop.  Connect the flip-coil to the 

computer. Perform the measurements in accordance with Computer Procedure (ES-PM012).  The 

computer will take five (5) measurements.



Record mean of the five measurements for the % of nominal 

________  Cold Units



Technician(s)





Date

[THIS PAGE INTENTIONALLY LEFT BLANK]

8.0
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 4 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



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



 Completed


Install flip coil in center of magnet. Check that locator bolts are vertical and green strip on coil 

body is up.  Rotate coil by hand to be sure there is no excessive wobble.



Technician(s)





Date


8.2
Using a “Love controls Corp.(tm) thermocouple or equivalent, measure and record the indicated 

temperature of the magnet.



This is Pole Tip Temperature

 °F



Convert the temperature using: (Poletemp - 32) x 5/9 = _____________ Warm Temp Degree C



Using a suitable thermometer, measure and record the ambient air temperature.



This is Ambient Air Temperature

 °F



Technician(s)





Date


8.3
Rotate flip coil so that stop pin is against Right hand side stop.  Connect the flip-coil to the 

computer. Perform the measurements in accordance with Computer Procedure (ES-PM012).  The 

computer will take five (5) measurements.



Record mean of the five measurements  for the % of nominal 

________  Warm units



Technician(s)





Date


8.4
Remove flip coil from magnet.  Remove bearing holding plate from label end.



Technician(s)





Date


8.5
Calculate (Warm units - cold units)/( warm temp in C - cold temp in C)



(____________) units - (____________) units / (____________) ¤C - (____________) ¤C 



Value Sect. 5.3            Value Sect. 4.3
     Temp. Sect. 5.2
Temp. Sect.4.2

Record value here  ___________ Units / ¤C



If value between +1 and -1 magnet is properly compensated. 



Skip to Step 8.7




Skip to Step 8.7


Technician(s)





Date


8.6
If number larger than +1 or smaller than -1 STOP!  Report this to your supervisor now.



Remove _________ strips from End Pack per:



Engineer





Date



Go back to Section 3.0 and repeat Section(s) 3.0, 4.0 and Step(s) 5.1 - 5.5.



Technician(s)





Date


8.7
Affix an ‘Avery’ label stating “Comp. check O.K.” and the date on the Blue MP-9 sticker.




Completed


Technician(s)





Date


8.8
If warm units are less than +15 or greater than -15 the magnet  is finished and ready for Harmonics 

Measurement. 


Place a Blue MP-9 Test Stand Label marked with “Comp.√ OK” and “Date________ “ on the 

UPSTREAM end of the magnet.
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Technician(s)





Date


8.9
If warm units are greater than +15 or less than -15 magnet must be re-trimmed around nominal. 



Technician(s)





Date

X

8.10
Perform optional Z-scan of the magnet according to ES-PM-013




Yes
(Insert data sheet into this book after this page)




No



Project Engineer/Manager




Date

[THIS PAGE INTENTIONALLY LEFT BLANK]

9.0
Magnet Trimming

9.1
If the reading from step 8.3 is positive you must remove bricks if negative you must add bricks. 

Trimming MUST be done symmetrically top and bottom as well as end for end

Brick Strength




4 x 6 Bricks

RLA
90 Units

Start by removing bricks from the UPSTREAM end. Then work on the DOWNSTREAM end. If all the positions are either full or empty and the magnet is still not in spec contact your supervisor.



After bricks are added or subtracted go back to 8.1 and follow through to step 8.3.


Bricks

Added
Bricks

Removed
Reading

% Nominal

1st Pass






2nd Pass






Final Reading ________ units


(9.1 Continued)


Place a Blue MP-9 Test Stand Label marked with “Final Flip” and “Date________ “ on the 

UPSTREAM end of the magnet.
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Mark on the magnet side view which bricks are removed.


Technician(s)





Date

X

9.2
Perform optional Z-scan of the magnet according to ES-PM-013




Yes
(Insert data sheet into this book after this page)




No



Project Engineer/Manager




Date

10.0
Final Assembly


10.1
Paint the completed magnet using Rustoleum #769 primer paint (Fermi Stk 1825-4000).




Completed


Paint the completed magnet using Silver finish coat paint XXXXXX




Completed


Technician(s)





Date

X

10.2
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 Injection/Extraction Lambertson Magnet (8140.0-ME-341098).



Note(s):
The serial numbers should match serial number at the bottom of this traveler.

EXAMPLE

Injection/Extraction Lambertson

SERIAL # RLAXXX-X

MAGNET WEIGHT XXXXX LBS



Record the weight stenciled on the magnet






Visually inspect the magnet for damage.



Lead Person





Date

[THIS PAGE INTENTIONALLY LEFT BLANK]

11.0
Beam Tube Installation

Not yet Determined

[THIS PAGE INTENTIONALLY LEFT BLANK]

12.0
Production Complete

XXX

12.1
Process Engineering verify that the FMI Permanent Magnet Lambertson Assembly 




Traveler (5520-TR-333129) 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

12.2
Assembly verify that the FMI Permanent Magnet Lambertson Assembly Traveler 




(5520-TR-333129 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

13.0
Attach the Process Engineering "OK to Proceed" Tag on the magnet.



Process Engineering/Designee



Date

Injection/Extraction Lambertson Magnet Assembly
Magnet Serial No.
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