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A

Mac to PC format




3.5
Inserted drawing to illustrate the locations for the G-10.




3.0/5.0
Moved Red Mold Release and G-10 Shims after Counter Boring and Facing.




4.0/5.0
Moved Counter Boring and Pacing to before Dry Stack.




4.3
Changed from Tap Magic to Snoop.




5.4/7.5
Clarified the installation of the Coils.




10.2
Moved Hipoting to after the Core has been moved to the Inspection station
0959
4/5/00













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
Attach the completed Parts Kit for this production operation to this traveler.



Ensure that the serial number on the Parts Kit matches the serial number of this traveler.


Verify that the Parts Kit received is complete.



Process Engineering/Designee



Date

3.0
Lower Half Magnet Pre Assembly



3.1
List the components being used to construct this half magnet.

Item

Description
Type or Quadrant
Print

Number
Serial

Number

3/4 Turn Coil
4
ME-186010


3/4 Turn Coil
2/3
ME-186009


5/6 Turn Coil
All
ME-186011


5/6 Turn Coil
All
ME-186011


7 Turn Coil
All
ME-186012


7 Turn Coil
All
ME-186012


8 Turn Coil
1/3
ME-186013


8 Turn Coil
2/4
ME-186014


Half Core
Lower
ME-186175




Technician(s)





Date


3.2
Clean all coil contacting surfaces of the core with KPC 820N (Fermi stock 1920-0705) and Heavy 


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



Technician(s)





Date


3.3
Paint all coil contacting surfaces of the core generously with Room Cure Epoxy (MA-186076) and 


allow to dry for twenty-four (24) hours.



Note(s):




200 grams of 828 (MA-331443) and 160 grams of 308 (MA-116504) will do both half cores.



Technician(s)





Date

3.4
Verify that the G-10 has been roughed, else use sandpaper (Fermi stock 1202-2560) to rough the G10.  Clean the G-10 and the contact areas with Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers (Fermi stock 1660-2600 or equivalent).



Technician(s)





Date



Note(s):

A minimum of twenty-four (24) hours must have past since the application of the room cure epoxy before performing the following operations.

3.5
Using Sicomet (MA-274442), glue into position the G-10 (Solid Top Insulation MA-186155/Top Inner Insulation MA-186151/Side Insulation 
MA-186143 and Angled Insulation MA-186147) into the lower half core as indicated by ME-186187.
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Technician(s)





Date

4.0
Counter boring And Facing Of Leads

4.1
Place the 1/16" Aluminum Saw Guide over the coil lead.  Cut the coil lead with a portable power band saw or equivalent, using the 1/16" Aluminum Saw Guide to maintain the cutting location.  The lead should be 1/32" ± 1/64" longer then the coil lead scribe lines indicate.

4.2
Install the coil lead into the Counter Boring and Facing Fixture, center the coil lead in the fixture, so the scribe mark is 1/32" ± 1/64" past the plate.  Tighten the De-Sta Clamp to secure the coil lead in place.



Note(s):

The drill bit must align with the center of the water passage not the center of the conductor.


4.3
Machine and counter bore the coil lead down to the scribe line as shown in details of the individual 

prints for each coil.


Note(s):




Use Tap-Magic Cutting Fluid (Fermi stock 2150-1000) or equivalent.



Do not remove any additional material from the face of the coil lead.

Repeat Steps 4.1, 4.2 and 4.3 until each coil assembly have been counter bored and faced off.

Steps 4.1 will not be required if the coil is being reworked, and indicate it within the table using an upper case "R".

Counter Bore and Facing Table Quadrant Three (3)

Item

Description
Quad
Print

Number
Inner 

Technician Signature
Outer 

Technician Signature

3/4 Turn Coil
3
ME-186009



5/6 Turn Coil
3
ME-186011



7 Turn Coil
3
ME-186012



8 Turn Coil
3
ME-186013



Counter Bore and Facing Table Quadrant Three (3)

Item

Description
Quad
Print

Number
Inner

Technician Signature
Outer 

Technician Signature

3/4 Turn Coil
4
ME-1860010



5/6 Turn Coil
4
ME-186011



7 Turn Coil
4
ME-186012



8 Turn Coil
4
ME-186014



X

4.4
Verify the counter bore diameter and depth of the center tap coil leads using the Go/No Go Gage.

SQE Counter Bore and Facing Inspection Table 

Quadrant 3

Inner
Print

Number
Limit
Pass
Fail
Limit
Pass
Fail
Init.

3/4 Turn Coil
ME-186009
.375"/.390"


.251"/.252"




5/6 Turn Coil
ME-186011
.375"/.390"


.251"/.252"




7 Turn Coil
ME-186012
.375"/.390"


.251"/.252"




8 Turn Coil
ME-186013
.375"/.390"


.251"/.252"




Quadrant 3

Outer
Print

Number
Limit
Pass
Fail
Limit
Pass
Fail
Init.

3/4 Turn Coil
ME-186009
.375"/.390"


.251"/.252"




5/6 Turn Coil
ME-186011
.375"/.390"


.251"/.252"




7 Turn Coil
ME-186012
.375"/.390"


.251"/.252"




8 Turn Coil
ME-186013
.375"/.390"


.251"/.252"




Quadrant 4

Inner
Print

Number
Limit
Pass
Fail
Limit
Pass
Fail
Init.

3/4 Turn Coil
ME-186010
.375"/.390"


.251"/.252"




5/6 Turn Coil
ME-186011
.375"/.390"


.251"/.252"




7 Turn Coil
ME-186012
.375"/.390"


.251"/.252"




8 Turn Coil
ME-186014
.375"/.390"


.251"/.252"




Quadrant 4 Outer
Print

Number
Limit
Pass
Fail
Limit
Pass
Fail
Init.

3/4 Turn Coil
ME-186010
.375"/.390"


.251"/.252"




5/6 Turn Coil
ME-186011
.375"/.390"


.251"/.252"




7 Turn Coil
ME-186012
.375"/.390"


.251"/.252"




8 Turn Coil
ME-186014
.375"/.390"


.251"/.252"






Inspector





Date

4.5
Deburr all sharp edges produced by the previous operations.  Clean the coil, water passage and the immediate area using a vacuum.  Remove any additional milling chips from the water passage by holding the vacuum hose over one of the water passages and blowing air through the other water passage, switch the hoses and repeat until the water passage is free of debris.



Technician(s)





Date

X

4.6
Verify that the conductor leads comply with the respective prints.



Inspector





Date

5.0
Dry Stack Procedure


Note(s):

All lead ends of the coils are to be positioned at the fixed end of the half core.  The fixed end of the core may be determined by the half core serial number.  This serial number is not to be confused with the end pack serial number.

5.1
Apply 2 coats of Mold Release (MA-292449) or equivalent to all surfaces of the coils that may/will come in contact with the epoxy.  Allow 10 minutes to dry between coats.


1st Coat Applied


2nd Coat Applied



Technician(s)





Date

5.2
Using Sicomet (MA-274442), glue into position the G-10 shims on top of the coils.  The 6 shim sets per coil are to be positioned 3" in from each end with 1 in the center of the coils gluing planes as per ME-186187.



Technician(s)





Date

5.3
Clean all coil contacting surfaces of the core with KPC 820N (Fermi stock 1920-0705) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date


5.4
Install and center the coils in the core.

a)
Place the 3/4 Turn Coil Quadrant 3 (ME-186009) into the core with the leads at the fixed end.

b)
Place the 3/4 Turn Coil Quadrant 4 (ME-186010) into the core with the leads at the fixed end.

c)
Using Wedges centrally locate the coils within the core

d)
Place the 5/6 Turn Coil (ME-186011) into the core in Quadrant 3 with the leads at the fixed end.

e)
Place the 5/6 Turn Coil (ME-186011) into the core in Quadrant 4 with the leads at the fixed end.

f)
Using Wedges centrally locate the coils within the core.

g)
Place the 7 Turn Coil (ME-186012) into the core In Quadrant 3 with the leads at the fixed end.

h)
Place the 7 Turn Coil (ME-186012) into the core In Quadrant 4 with the leads at the fixed end.

i)
Using Wedges centrally locate the coils within the core.

j)
Place the 8 Turn Coil Quadrant 3 (ME-186013) into the core with the leads at the fixed end.

k)
Place the 8 Turn Coil Quadrant 4 (ME-186014) into the core with the leads at the fixed end.

l)
Using Wedges centrally locate the coils within the core.

m)
Clamp the coils into place using the 3 Half Magnet Assembly Clamps equally spaced across the top of the half magnet assembly.



Technician(s)





Date

5.5
Position the 3 Wedges (MB-351220) into the base of the half magnet assembly per ME-186187.  The wedges are to be positioned in the following manner.  3" in from each end measures from the cores face and the other centered in the core cavity.



Technician(s)





Date

X
5.6
Verify the Coils are centered in the Core.



Note(s):




All Measurements are to be within a 1/16" end to end.
SQE Lower Half Magnet Assembly Table Quadrant Three (3)

Item

Description
Type or Quadrant
Print

Number
Serial

Number
Lead End

Measurement
Return End

Measurement
Init.

3/4 Turn Coil
3
ME-186009





5/6 Turn Coil
3
ME-186011





7 Turn Coil
3
ME-186012





8 Turn Coil
3
ME-186013





SQE Lower Half Magnet Assembly Table Quadrant Four (4)

Item

Description
Type or Quadrant
Print

Number
Serial

Number
Lead End

Measurement
Return End

Measurement
Init.

3/4 Turn Coil
4
ME-186010





5/6 Turn Coil
4
ME-186011





7 Turn Coil
4
ME-186012





8 Turn Coil
4
ME-186014







Inspector





Date

5.7
Using a Surface Plane and Starrett 6" Steel Rule (1604R-6) or equivalent, ensure the gap between the parting plane and the 8 turn coils from quadrants 1 and 2 in 4 places is less then 1/32".



Note(s):

Measurements recorded with a negative sign indicate the coil is below the parting plane surface, measurements recorded with a positive indicate the coil is above the parting plane surface.  All measurements must be negative to pass.
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Inspector





Date

6.0
Flag/Fitting Attachment and Brazing

6.1
Remove the Coils from the Core.



Technician(s)





Date

6.2
Clean the coil leads of the 3/4 turn Quadrant 3 Coil and all the components to be brazed to it with Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

6.3
Assemble the coils in accordance with the table below and the respective prints called out in the table.  Clamp the flags into place in accordance with the respective prints.



Note(s):

Ensure that the strip of Sil-Fos (MA-176395) is in place between the flag and conductor.

Item

Description
Quad
Print

Number
Flag Number
Fitting Number

3/4 Turn Coil
3
ME-186009
MB-176325
MA-176326



Technician(s)





Date

6.4
Remove the fitting and coat all areas of the lead receiving the fitting and fittings with Flux

 (MA-186114).  Do not allow the flux to contaminate the area in which the flag is to be brazed.



Technician(s)





Date


6.5
Attach the Heat Shield and water cooled copper heat sinks to the coils about to be brazed.



Technician(s)





Date



Note(s):

Prior to applying heat to the leads for brazing remove the stainless steel fittings from the leads.
6.6
Heat the coil leads with a torch until the area surrounding the flags are cherry red.  Apply Sil-Fos # 15 (MA-116256) at the joints of the flags.  Feed the Sil-Fos #15 into the flag joints and move the torch around the joint to produce 100% Sil-Fos #15 flow and a uniform braze.  Repeat the brazing for the remaining coil leads.  Refer to the General Brazing Specification (ES-318973).  Once the flags are brazed into position and while the leads are still hot, position the fittings into the respective leads and using Silver Solder (MA-186115) braze the respective fittings to their respective leads.



Note(s):



CAUTION, material and areas being heated represent a burn hazard.




Do not over heat the material causing the copper to flow.




Do not use water to cool the joints.  Allow all brazed joints to air cool.



Technician(s)





Date


6.7
Clean the brazed areas removing any flux using pre-approved methods.



Technician(s)





Date

X
6.8
Verify that the position of the brazed components are in accordance with the respective prints and that the leads have been properly cleaned having all flux removed from the joint areas.



Inspector





Date

7.0
Half Magnet Assembly Procedure


Note(s):

All lead ends of the coils are to be positioned at the fixed end of the half core.  The fixed end of the core may be determined by the half core serial number, which is stamped at the fixed end of the half core.  This serial number is not to be confused with the end pack serial number.

7.1
Clean all coil contacting surfaces of the core with KPC 820N (Fermi stock 1920-0705) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

7.2
Clean all coil surfaces with clean/dry Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date


7.3
Mix a sufficient amount of Loaded Room Cure Epoxy to assemble one SQE half magnet.



Technician(s)





Date


7.4
Spread the loaded room cure epoxy 1/4" high over the entire half core cavity.
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Technician(s)





Date


7.5
Install the Coils in the Half Core.
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a)
Spread 2 strips (1/8" high by 1/4" diameter) of Loaded Room Cure Epoxy on the G-10 shims on the 3/4 Turn Coil for Quadrant 3 (ME-186009).

b)
Position the coil into quadrant 3 with the leads at the fixed end of the half core.

c)
Spread 2 strips (1/8" high by 1/4" diameter) of Loaded Room Cure Epoxy on the G-10 shims on the 3/4 Turn Coil for Quadrant 4 (ME-186010).

d)
Position the coil into quadrant 4 with the leads at the fixed end of the half core.

e)
Using the Wedges centrally locate the coils within the core.

f)
Spread 2 strips (1/8" high by 1/4" diameter) of Loaded Room Cure Epoxy on the G-10 shims on the 5/6 Turn Coil for Quadrant 3 (ME-186011).

g)
Position the coil into quadrant 3 with the leads at the fixed end of the half core.

h)
Spread 2 strips (1/8" high by 1/4" diameter) of Loaded Room Cure Epoxy on the G-10 shims on the 5/6 Turn Coil for Quadrant 4 (ME-186011).

i)
Position the coil into quadrant 4 with the leads at the fixed end of the half core.

j)
Using the Wedges centrally locate the coils within the core.

k)
Spread 4 beads (1/8" high by 2" diameter) of equally spaced epoxy (only on the parting place face of the coil contacting the core) between the G-10 shims on the 7 Turn Coil for Quadrant 3 (ME-186012).

l)
Position the coil into quadrant three (3) of the core with the leads at the fixed end of the half core.

m)
Spread 2 strips (1/8" high by 1/4" diameter) of Loaded Room Cure Epoxy on the G-10 shims on the 7 Turn Coil for Quadrant 4 (ME-186012).

n)
Position the coil into quadrant 4 with the leads at the fixed end of the half core.

o)
Using the Wedges centrally locate the coils within the core.

p)
Spread 2 strips (1/8" high by 1/4" diameter) of Loaded Room Cure Epoxy on the G-10 shims on the 8 Turn Coil Quadrant 3 (ME-186013).

q)
Position the coil into quadrant three (3) of the core with the leads at the fixed end of the half core.

r)
Spread 2 strips (1/8" high by 1/4" diameter) of Loaded Room Cure Epoxy on the G-10 shims on the 8 Turn Coil Quadrant 4 (ME-186014).

s)
Position the coil into quadrant 4 with the leads at the fixed end of the half core.

t)
Using the Wedges centrally locate the coils within the core.

u)
Clamp the coils into place using the Half Magnet Assembly Clamps equally spaced across the top of the half magnet assembly.



Technician(s)





Date

X
7.6
Verify the Coils are centered on the Core.

Quadrant 3
Type or Quadrant
Print

Number
Lead End

Measurement
Return End

Measurement
Init.

3/4 Turn Coil
3
ME-186009




5/6 Turn Coil
3
ME-186011




7 Turn Coil
3
ME-186012




8 Turn Coil
3
ME-186013




3/4 Turn Coil
4
ME-186010




5/6 Turn Coil
4
ME-186011




7 Turn Coil
4
ME-186012




8 Turn Coil
4
ME-186014






Inspector





Date

7.7
Apply Loaded Room Cure to1 face each of the wedges and position the 3 Wedges (MB-351220) into the base of the half magnet assembly per (ME-186187).  The wedges are to be positioned in the following manner.  3" in from each end, measured from the cores face and the other centered in the core cavity.  Using Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent, remove any excess epoxy from the cores face and parting plane.



Technician(s)





Date

8.0
Post Glue Inspection
8.1
Using a Surface Plane and Starrett 6" Steel Rule (1604R-6) or equivalent, measure the gap between the parting plane and the 8 turn coils from quadrants 3 and 4 in 4 places, and ensure the gap is greater then 1/32".



Note(s):

Measurements recorded with a negative sign indicate the coil is below the parting plane surface, measurements recorded with a positive indicate the coil is above the parting plane surface.  All measurements must be to the negative to pass.
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Inspector





Date

Time Step 8.1 was completed:

am
pm

Time Step 8.2 can be started 

am
pm

X

8.2
Perform the following hipot.

Equipment Serial Number


All Coils To Core 

@ 1.5 Kv dc






Inspector





Date

9.0
Electrical Cross Bar And Water Cross Over Brazing
9.1
Using the Flip-Rite (Model 8F7.5T) or equivalent, roll - over the half magnet assembly so that the coils are facing down closest the table and position the Lower Half Magnet (ME-186187) on wood (4 X 4 's) in the SQE Magnet Assembly area.



Technician





Date

9.2
Clean the coil leads and all the components to be brazed to the coil leads with Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

9.3
Assemble the coils in accordance with the table below and the respective prints called out in the table.  Clamp the flags into place in accordance with the respective prints.

Item

Description
Quad
Print

Number
Flag Number
Fitting Number

8 Turn Coil
3
ME-186013
None
MA-176326

8 Turn Coil
4
ME-186014
None
MA-176326



Technician(s)





Date

9.4
Coat all areas of the leads about to be brazed and counter bored holes with Flux (MA-186114).  Coat all areas of the cross bars and water crossovers with Flux (MA-186114).  Assemble the coils with the respective Cross Bars (MB-176328) clamping them into place per (ME-186187).  Assemble the coils with the Water Crossovers (MA-176329 or MA-186198) with the respective coils per print
 (ME-186187).  Assemble the Braze Joint Sleeve (MA-176006) and Sil Flos #15 Rings (MA-176007) per print (ME-196292).  Attach the Straight Conductor Assembly (MB-176387) and the assembled sleeve with the 3/4 turn coil lead in quadrant 4, aligning the conductors as best as possible.



Note(s):




Do not coat any areas with flux that will be brazed together using Sil Flos #15.



Technician(s)





Date

X
9.5
Verify that the assembled complies with ME-186013/ME-186014/ME-186187/ME-186191 and is ready to be brazed together.



Lead Person





Date

9.6
Attach the Heat Shield and water cooled copper heat sinks to the coils about to be brazed.  Position Dura Board Ceramic Fiber Insulation (MA-225571) in areas where the core or coils may be damaged by the flame from the torch.



Technician(s)





Date

9.7
Heat the coil leads with a torch until the area surrounding the cross bars and water crossovers is cherry red, using Silver Solder (MA-186115) braze the respective fittings to their respective leads.  Repeat the brazing for the remaining coil leads.  Refer to the General Brazing Specification (ES-318973).



Note(s):



CAUTION, material and areas being heated represent a burn hazard.




Do not over heat the material causing the copper to flow.




Do not use water to cool the joints.  Allow all brazed joints to air cool.



Technician(s)





Date

9.8
Remove the heat shield and insulation used to protect the coils and core.  Clean the brazed areas removing any flux using pre-approved methods.



Technician(s)





Date

X

9.9
Verify that the leads have been properly cleaned having all flux removed from the joint areas.



Lead Person





Date


9.10
Transport the half magnet to the inspection area.



Technician(s)





Date

10.0
Post Manifold Inspection
X

10.1
Perform an electrical on the half magnet assembly.

Electrical Test
Equipment Serial Number
Limit


Actual Measurement
Pass
Fail
Out of Tolerance

Resistance



X.XX m(





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

Reference Test Only

Not Subject to Limit Values





Hipot Coils To Core @ 

1.5 Kv dc

< 5µ Amps







Inspector





Date

X

10.2
Perform the following hipots at 1.5 Kv dc.

Equipment Serial Number



µ Amps

Leakage
Pass
Fail

All Coils To Core 

@ 1.5 Kv dc






Inspector





Date

X

10.3
Perform a Flow Check at a (P of 60 PSI and 100 PSI.

Flow Cart Serial Number


Quadrant #3
Quadrant #4

Desired

(P
(P Attained
Desire Flow

in GPM
Attained Flow

in GPM
Desired

(P
(P Attained
Desire Flow

in GPM
Attained Flow

in GPM

60 PSI 

>X.XX GPM*

60 PSI 

>X.XX GPM*


100 PSI

>X.XX GPM*

100 PSI

>X.XX GPM*




Attach the 2 Path Cooling Crossover (MB-186936) to the flared nuts in quadrant II.  Ensure that you use a 

45° Flare Gasket MA-186073 at each of the sealing locations.  Then flow the half magnet assembly.

Flow Cart Serial Number


Half Magnet Flow

Desired

(P
Desire Flow

in GPM
Attained Flow

in GPM

60 PSI 
>X.XX GPM**


100 PSI
>X.XX GPM**


*
Each Quadrant

**
Two (2) Quadrants In Series


Inspector





Date

X

10.4
Perform a hydrostatic check of the coils at 500 PSI for 30 minutes.  Refer to the Hydraulic Test 


Specifications (ES-331584).

Half Magnet

Pass

Fail



Inspector





Date

11.0
Production Complete

11.1
Process Engineering verify that the Tev 1 SQE Lower Half Magnet Assembly Traveler (8020-TR-333283) 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

12.1
Attach the Process Engineering O.K. to Proceed Tag to the device that this production operation was performed on.



Process Engineering/Designee



Date

13.1
Proceed to the next major assembly operation -  Tev 1 SQE Magnet Assembly Traveler (TR-333284).

Tev 1 SQE Lower Half Magnet Assembly Traveler

Magnet Serial No.
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