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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 any of the components used in the Horizontal Trim Dipole Magnet 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 for the Horizontal Trim Dipole Upper Half Core-Coil 

Assembly, Horizontal Trim Dipole Lower Half Core-Coil Assembly and the Horizontal Trim 

Dipole Final 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

2.2
Record in the table provided the item serial numbers used in the construction of the Final 

Assembly.  Perform a visual inspection of the Upper Half Core-Coil Assembly and the Lower 

Half Core-Coil Assembly.  This inspection shall include but not be restricted to the following; 

rust, damage to pole tip/face, insulation, etc.



Attach the Incoming Inspection Tag to this traveler.

Item Description
Item Serial Number

Upper Half Core Assembly

(MD-331516)

Upper Half Core-Coil Assembly

(MD-331527)


Insulated Upper Coil

(MD-331500)


Lower Half Core Assembly

(MD-331541)

Lower Half Core-Coil Assembly

(MD-331528)


Insulated Lower Coil

(MD-331549)




Assembly/Designee




Date

3.0
Upper Core Preparation and the Upper Coil Installation

3.1
Using the overhead crane and the appropriate slings, position the Upper Half Core Assembly 


(MD-331516) with the pole tip facing upward in the assembly area.



Note(s):




To rollover the core assembly use the Horizontal Half Core Rollover Fixture 

ME-351082.



Technician





Date

3.2
Clean the Upper Half Core Assembly (MD-331516) using KPC 820N (Fermi stock 1920-0700) 

and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician





Date


3.3
Apply Sicomet glue (MA-274442) to one side of each of the Spacers (MA-331532) (Qty. 4).  


Install the Spacers in the core .700" ± .100" from the edges of the core as per the Horizontal Trim 


Dipole Upper Half Core-Coil Assembly (MD-331527).



Technician(s)





Date

X

3.4
Verify the placement of the Spacers as per the Horizontal Trim Dipole Upper Half Core-Coil 



Assembly (MD-331527).



Lead Person





Date

4.0
Bonding the Upper Coil in the Upper Core


Note(s):

Do not start this operation unless it can be completed without 



interruption.

4.1
Install the Upper Insulated Coil (MD-331500) into the core on the installed spacers.  The coil 

should be installed into the core with the leads of the Insulated Coil going into the core first.  

Center the coil longitudinally in the core within .03".  Check the lateral placement of the coil by 

measuring the gap on both sides of the pole tip, between the inner face of the coil and the pole tip 

(.055" ± .015").  Refer to Horizontal Trim Dipole Upper Half Core-Coil Assembly (MD-331527).

Once the coil is in place restrain the coil using clamps.  Ensure that a wooden block or equivalent 

is used to protect the coil from the clamps.



Note(s):




Ensure that the coil leads are secured with Nylon Cable Ties 

(Fermi stock 1150-2080).

Ensure that no damage occurs to the coil during the installation of the coil into the half core.
Ensure that when clamping the coil into the core that the clamps do not crush the coil.


Technician(s)





Date

X

4.2
Verify the position of the coil in the core.



Lead Person





Date

X
4.3
Perform a Hipot.

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Sustained Hipot

Coil to Ground

500 V @ < 5 µA

for 1 minute







Inspector





Date


4.4
Seal the ends of the core where the coil exits with G.E. RTV-157, gray (MA-318765) as required 


to prevent leaking of the epoxy during filling.



Technician(s)





Date


4.5
Mix the Room Cure Epoxy Mix (MA-274696) (200 grams of 828 and 160 grams of 308).



Technician(s)





Date


4.6
Pour the Room Cure Epoxy Mix between the core leg and the core allowing the epoxy to seep 


under the coil and up the area between the coil and the pole tip.



Allow the epoxy to cure at least 12 hours, record the start and completion time below.

Cure Start Time




Cure Completion Time

(Not to be less than 12 Hours)




Technician(s)





Date


4.7
Paint the exposed interior of the core, including the pole tip region, with the Room Cure Epoxy 


Mix.



Note(s):




Do not to paint the backleg area of the core.


Technician(s)





Date

XX
4.8
Verify that the previous steps (4.1 through 4.7) are completed and meet the requirements of the 

Horizontal Trim Dipole Upper Half Core-Coil Assembly (MD-331527).



Lead Inspector





Date



Crew Chief





Date

5.0
Lower Core Preparation and the Lower Coil Installation

5.1
Using the overhead crane and the appropriate slings, position the Lower Half Core Assembly 


(MD-331541) with the pole tip facing upward in the assembly area.



Note(s):




To rollover the core assembly use the Horizontal Half Core Rollover 




Fixture ME-351082.



Technician





Date

5.2
Clean the Lower Half Core Assembly (MD-331541) using KPC 820N (Fermi stock 1920-0700) 

and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician





Date

5.3
Apply Sicomet glue (MA-274442) to one side of each of the Spacers (MA-331532) (Qty. 4).  

Install the Spacers in the core .700" ± .100" from the edges of the core as per the Horizontal Trim 

Dipole Lower Half Core-Coil Assembly (MD-331528).



Technician(s)





Date

X

5.4
Verify the placement of the Spacers and the painting of the core as per the Horizontal Trim Dipole 



Lower Half Core-Coil Assembly (MD-331528).



Lead Person





Date

6.0
Bonding the Lower Coil in the Lower Core


Note(s):

Do not start this operation unless it can be completed without 



interruption.

6.1
Install the Lower Insulated Coil (MD-331549) into the core on the installed spacers.  The coil 

should be installed into the core with the leads of the Insulated Coil going into the core first.  

Center the coil longitudinally in the core within .03".  Check the lateral placement of the coil by 

measuring the gap on both sides of the pole tip, between the inner face of the coil and the pole tip 

(.055" ± .015").  Refer to Horizontal Trim Dipole Lower Half Core-Coil Assembly (MD-331528).



Once the coil is in place restrain the coil using clamps.  Ensure that a wooden block or equivalent 


is used to protect the coil from the clamps.



Note(s):




Ensure that the coil leads are secured with Nylon Cable Ties 





(Fermi stock 1150-2080).

Ensure that no damage occurs to the coil during the installation of the 


coil into the half core.
Ensure that when clamping the coil into the core that the clamps do not 


crush the coil.


Technician(s)





Date

X

6.2
Verify the position of the coil in the core.



Lead Person





Date

X
6.3
Perform a Hipot.

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Sustained Hipot

Coil to Ground

500 V @ < 5 µA

for 1 minute







Inspector





Date

6.4
Seal the ends of the core where the coil exits with G.E. RTV-157, gray (MA-318765) as required 

to prevent leaking of the epoxy during filling.



Technician(s)





Date


6.5
Mix the Room Cure Epoxy Mix (MA-274696) (200 grams of 828 and 160 grams of 308).



Technician(s)





Date

6.6
Pour the Room Cure Epoxy Mix between the core leg and the core allowing the epoxy to seep 
under the coil and up the area between the coil and the pole tip.



Allow the epoxy to cure at least 12 hours, record the start and completion time below.

Cure Start Time




Cure Completion Time

(Not to be less than 12 Hours)




Technician(s)





Date


6.7
Paint the exposed interior of the core, including the pole tip region, with the Room Cure Epoxy 


Mix.



Note(s):




Do not to paint the backleg area of the core.


Technician(s)





Date

XX

6.8
Verify that the previous steps (6.1 through 6.7) are completed and meet the requirements of the 


Horizontal Trim Dipole Lower Half Core-Coil Assembly (MD-331528).



Lead Inspector





Date



Crew Chief





Date

7.0
Core Preparation
7.1
Using the overhead crane and the appropriate slings, position the Lower Half Core-Coil Assembly 

(MD-331528) and the Upper Half Core-Coil Assembly (MD-331527) with the pole tip facing 

upward in the assembly area.



Note(s):

To rollover the core assembly use the Horizontal Half Core Rollover 


Fixture ME-351082.



Technician





Date

7.2
Clean the Lower Half Core-Coil Assembly and the Upper Half Core-Coil Assembly of all loose 

dust/debris using vacuum cleaner.



Technician(s)





Date

8.0
Magnet Assembly
8.1
Center the Horizontal Trim Dipole Upper Half Core-Coil Assembly (MD-331527) over the Lower 

Half Core-Coil Assembly (MD-331528) within .025" as per the Horizontal Trim Dipole 

Assembly (MD-331540).



Technician(s)





Date

8.2
Install and crimp the Terminals (MA-331568) on the leads of the coils using an appropriate 

crimping tool.



Technician(s)





Date

8.3
Install the Bolts (MA-331699) (Qty. 6) with a Lock Washer (MA-331653) and a Washer 

(MA-331654) under each of the bolt heads.  Insert the Bolt/Washer Assemblies (Qty. 6) in the Tie 

Bar holes.  Place a Washer (MA-331654), a Lock Washer (MA-331653) and a Nut (MA-331656) 

on each of the Bolt/Washer Assemblies.



Technician(s)





Date

8.4
Stabilize the torque of the Bolt/Washer Assemblies in an alternating pattern to 14.5 to 20 Ft. Lbs. 

as per the Horizontal Trim Dipole Assembly (MD-331540).



Note(s):

If the torque can not be applied to the nut add 10% to your torque, to accommodate bolt shank stretching.



Technician(s)





Date

X

8.5
Verify that the torque is stabilized at 14.5 to 20 Ft. Lbs.



Lead Person





Date

X

8.6
Measure and record the parting plane gap at 2" intervals starting at the lead end of the Upper Core-



Coil Assembly on both sides of the magnet.

Inches from the Lead End
Left Side
Right Side

0



2



4



6



8



10



12



Average





Note(s):

The orientation of the magnet for this check is with the Inspector 


facing the magnet at the lead end of the Upper Core-Coil Assembly.

The Parting Plane average distance is not to exceed .002" per side and it is not to exceed 0.005" in any one location.


Inspector





Date

8.7
Install Cable Clamps (MA-331914) using 10-24x.50 Allen Screws (MA-331027) as per the Horizontal Trim Dipole Upper Half core-coil Assembly (MD-331527) and the Horizontal Trim Dipole Lower Half core-coil Assembly (MD-331528).



Technician(s)





Date

XX
8.8
Verify that the previous steps (8.1 through 8.7) are completed and meet the requirements of the 


Horizontal Trim Dipole Assembly (MD-331540).



Lead Inspector





Date



Crew Chief





Date

9.0
Final Inspection
X
9.1
Perform an electrical check of the Magnet and record results below.



Note(s):




Connect the White Leads together before performing the electrical test.

Upper Coil Electrical

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

1.17 to 1.27 (





Ls @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Ls @ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Lower Coil Electrical

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

1.17 to 1.27 (





Ls @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Q @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Ls @ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Full Magnet Electrical

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance

2.34 to 2.54 (





Ls @ 1 KHz

.99 to 1.21 H





Q @ 1 KHz

Reference Test Only

Not Subject to Limit Values





Ls @ 100 Hz

Reference Test Only

Not Subject to Limit Values





Q @ 100 Hz

Reference Test Only

Not Subject to Limit Values





100 Volt Ring







Sustained Hipot

Coil to Ground

500 V @ < 5 µA

for 1 minute







Inspector





Date

9.2
Using Measuring Fixture (ME-XXXXXX) and a 10' Measuring Tape (Fermi stock 1252-3000) or 

equivalent, measure the overall length of the magnet and record the measurement in the following 

table.  Using a 6" Steel Scale (Fermi stock 1252-2050), measure and record the dimension from 

the half core to the end of the coil on the lead end.  Record in either decimal or fractions as 

determined by the measuring device used.  Repeat the measurement for the return end.

Overall Length of the Magnet

(Actual Dimension, with Fixture)

Limit 16.760" Max.
End of Coil to Half Core

(Lead End)

Limit 2.355" Max.
End of Coil to Half Core

(Return End)

Limit 2.355" Max.







Inspector





Date

XX

9.3
Verify that the previous steps (9.1 through 9.2) are acceptable before continuing with this traveler.



Lead Inspector





Date



Crew Chief





Date

10.0
Stenciling of the Magnet
10.1
Stencil the serial number and weight (Lbs.) in 1" characters centered on the top of the Upper Half 

Core-Coil Assembly of the magnet as per the Horizontal Trim Dipole Assembly (MD-331540) 

using Flat White Enamel Paint (Fermi stock 1825-1340 or equivalent).



Note(s):




The magnet serial number is indicated at the base of this traveler.

EXAMPLE

"FMI HORIZ. TRIM"

IDHXXX-X

WT. 400 LBS.



Technician(s)





Date

XX

10.2
Verify that the previously performed step was performed correctly.



Lead Inspector





Date



Crew Chief





Date

11.0
Production Complete
11.1
Process Engineering verify that the the FMI Horizontal Trim Dipole Final Assembly Traveler (5520-TR-333273) 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

11.2
Attach the Process Engineering O.K. to Proceed Tag to the device that this production operation was performed on.



Process Engineering/Designee



Date

11.3
Proceed to the next major assembly operation - Horizontal Trim Dipole Final Inspection & Shipment Traveler (TR-XXXXXX)

Lower Half Core-Coil Assembly Traveler for the 18" MIR Sextupole Magnet
Coil Serial No.
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Coil Type 


FMI Horizontal Trim Dipole

Final Assembly (Combined Process)

Magnet Serial No.
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