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Note(s):
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 approved equivalent 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
Cover the Magnet Assembly with green Herculite (Fermi stock 1740-0100) or approved equivalent


when not being serviced or assembled.

2.0
Parts Kit List
2.1
Attach the completed Parts Kit List for the 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

3.0
Lower Half Magnet Installation

3.1
Prepare the Dipole Half Core Roll-Over Fixture by installing the WQB Roll Plate w/ring 



Gear Assembly (ME-388980) on the Motor Drive Station.
[image: image1.emf]


Technician(s)





Date

3.2
Remove the Top half of the Gear Assembly Roll Plate.



Technician(s)





Date

3.3
Install the WQB Roll Plate on the Non- Motor Drive Station. Ensure the alignment keepers

are opposite of the Gear Assembly Roll Plate.

3.4
Remove the Top half of the Roll Plate.



Technician(s)





Date

3.5
Using the Crane Roll-Over Fixture, roll the Lower Half Magnet Assembly over.



Technician(s)





Date

3.6
Transport Lower Half Magnet Assembly and place into the Roll-Over Fixture.  Align the center 


of the magnet with the center of the Roll-Over Fixture.

Note:
Ensure Half Magnet Lead End is facing to the open area of the Roll-Over Fixture area.

[image: image2.emf]


Technician(s)





Date


3.7
Record the Lower Half Magnet Qtr Core/Coil Serial numbers.
	
	Left Side
	Right Side

	
	Serial Number
	Serial Number

	Qtr Core
	WQB-CS-
	
	WQB-CS-
	

	Coil
	WQB-CW-
	
	WQB-CW-
	




Technician(s)





Date


3.8
 Spray Krylon Protective Spray (MA-388598) onto both parting planes.



Technician(s)





Date

3.9
Install Core Alignment Key (MA-388992)(7 ea per side) into the parting plane. If necessary, using 

approved methods cut the alignment key to proper length.

[image: image3.emf]AlignmentKeys(MA-388992)

LowerHalfMagnetAssembly




Technician(s)





Date

3.10
Install Coil Spring Urethane (MA-4450XX)(6 ea per side) onto the coil using


Henkel Sicomet 77 (MA-274442).

[image: image4.emf]UrethaneSpring(MA-445020)

LowerHalfMagnetAssembly




Technician(s)





Date

3.11
Using approved methods, clean the inside of the Vacuum Beam tube.

3.12
Vacuum Leak the Beam Tube (MC-445040) without flanges prior to installing into the 

half magnet.  Or attach the Incoming Inspection Leak Check sticker below.

	Part No.

________________
	Determination of Detectable Leak

	
	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Operator Last Name
	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	
	_______x E-8
	______x E-__




Inspector





Date

3.13
Verify Polyurethane Beam Tube Spacers (3 ea/quadrant) are installed.


Technician(s)





Date

3.14
Install Beam Tube without flanges (MC-445040) onto Lower Half Magnet Assembly and align 


per Dwg ME-388854. Position the Beam Tube End (No Flange) to the End Plate Return End to 2.285”
[image: image5.emf]BeamTubew/oFlanges

toReturnEndEndPlate

perDwgME-388854

2.285"




Technician(s)





Date

X
3.15
Verify Beam Tube is positioned correctly.



Lead Person





Date

4.0
Upper Half Magnet Installation
[image: image6.emf]InstallOuter

TiePlates


4.1
Install the Outer Tie Plate (MD-388961) at the Parting Plane between the two


Quarter Core Assemblies on the left side of the magnet.



Technician(s)





Date

4.2
Install the Outer Tie Plate (MD-388961) at the Parting Plane between the two


Quarter Core Assemblies on the right side of the magnet.



Technician(s)





Date

4.3
Apply a bead of Grey RTV157 on top of each of the Coil Springs on the Lower Half Magnet


Assy as per dwg ME-388854 Sheet 2.

[image: image7.emf]UrethaneSpring(MA-445020)

GrayRTV157

LowerHalfMagnetAssembly




Technician(s)





Date

4.4
Transport the Upper Half Magnet Assembly and place into the Roll Over Fixture.


Ensure the Lead End Upper Half Core and the Lead End Lower Half Core are at the same end.

[image: image8.emf]


Technician(s)





Date

4.5
Record the Upper Half Magnet Qtr Core/Coil Serial numbers.

	
	Left Side
	Right Side

	
	Serial Number
	Serial Number

	Qtr Core
	WQB-CS-
	
	WQB-CS-
	

	Coil
	WQB-CW-
	
	WQB-CW-
	




Technician(s)





Date

4.6
Clamp the Left Side Upper Half Core Assembly to the Lower Half Core Assembly


using Tie Bar Clamping Rod Assembly (MD-388959) (12 ea) evenly spaced along the 

length of the core.


Note:
Ensure Tie Bar Clamp Rod Assembly are placed to not cause interference



when rotating the magnet.



Technician(s)





Date

4.7
Clamp the Right Side Upper Half Core Assembly to the Lower Half Core Assembly


using Tie Bar Clamping Rod Assembly (MD-388959) (12 ea) evenly spaced along the 

length of the core.


Note:
Ensure Tie Bar Clamp Rod Assembly are placed to not cause interference




when rotating the magnet.



Technician(s)





Date

4.8
Starting from the middle of the magnet, start tightening the Tie Bar Clamping Rod using


An alternating pattern and work toward the magnet ends.



Technician(s)





Date

4.9
Install the Top Gear Ring Roll-Over Plate. Ensure the Gear Ring aligns properly between

the bottom and top plate.



Technician(s)





Date

4.10
Install the Top Non-Gear Ring Roll-Over Plate. Ensure the machined recess aligns properly

between the bottom and top plate.

[image: image9.emf]LeadEnd

Quadrant#1 Quadrant#2

Quadrant#3 Quadrant#4




Technician(s)





Date

4.11
Measure the parting plane gap through the holes of the outer tie plate.
[image: image10.emf]Measurethepartingplanegapatalltheholelocations.

Pos#1

Pos#13

LeadEnd

ReturnEnd


	
	Limit
	Quadrant #1
to
Quadrant #2
	Quadrant #2
to
Quadrant #3
	Quadrant #3
to
Quadrant #4
	Quadrant #4
to
Quadrant #1

	Position #1
	<0.001”
	
	
	
	

	Position #2
	<0.001”
	
	
	
	

	Position #3
	<0.001”
	
	
	
	

	Position #4
	<0.001”
	
	
	
	

	Position #5
	<0.001”
	
	
	
	

	Position #6
	<0.001”
	
	
	
	

	Position #7
	<0.001”
	
	
	
	

	Position #8
	<0.001”
	
	
	
	

	Position #9
	<0.001”
	
	
	
	

	Position #10
	<0.001”
	
	
	
	

	Position #11
	<0.001”
	
	
	
	

	Position #12
	<0.001”
	
	
	
	

	Position #13
	<0.001”
	
	
	
	

	
	
	
	
	
	




Inspector





Date

[image: image11.emf]LeadEnd
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4.12
Measure the gap between the Quarter Core End Plates, Lead End. Gap should be less 

than 0.001”  It is permissible to have a gap of more than 0.001” between the end plates 


if the gap at the laminations is less than 0.001”

	LEAD END
	PASS
	FAIL

	Left Side
	
	

	Right Side
	
	

	Top
	
	

	Bottom
	
	




Inspector





Date

4.13
Measure the gap between the Quarter Core End Plates, Lead End. Gap should be less 


than 0.001”  It is permissible to have a gap of more than 0.001” between the end plates 


if the gap at the laminations is less than 0.001”

	RETURN END
	PASS
	FAIL

	Left Side
	
	

	Right Side
	
	

	Top
	
	

	Bottom
	
	




Inspector





Date

4.14
Perform a pre-weld optical survey on the magnet assembly.  Attach results to this traveler.


Technician(s)





Date

5.0
Pre-Weld Electrical Inspection

5.1
Perform an electrical inspection of the magnet. 
[image: image12.emf]LeadEnd

Quadrant#1 Quadrant#2

Quadrant#3

Quadrant#4


QUADRANT #1 (Upper Right Hand)
	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil Resistance
	
	1.90 to 1.96
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	

	Hi Pot Coil to TrimCoil @1500V
	
	< 5 (A
	(A
	
	
	


	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Trim Coil Resistance
	
	136 to 144
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	




Technician(s)





Date

QUADRANT #2 (Upper Left Hand)

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil Resistance
	
	1.90 to 1.96
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	

	Hi Pot Coil to TrimCoil @1500V
	
	< 5 (A
	(A
	
	
	


	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Trim Coil Resistance
	
	136 to 144
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	




Technician(s)





Date

QUADRANT #3 (Lower Left Hand)

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil Resistance
	
	1.90 to 1.96
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	

	Hi Pot Coil to TrimCoil @1500V
	
	< 5 (A
	(A
	
	
	


	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Trim Coil Resistance
	
	136 to 144
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	




Technician(s)





Date

QUADRANT #4 (Lower Right Hand)
	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil Resistance
	
	1.90 to 1.96
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	

	Hi Pot Coil to TrimCoil @1500V
	
	< 5 (A
	(A
	
	
	


	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Trim Coil Resistance
	
	136 to 144
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	




Inspector





Date

6.0
Full Magnet Welding

6.1
Prepare the magnet for welding by insulating the ends of the Trim Coil Conductor Leads



with Teflon Tape.  All exposed conductor must be insulated to prevent shorting of the Trim Coil.



Technician(s)





Date


6.2
Prepare the Lead End and Return End by covering the Coil Leads and Coil Ends



with Welding Blanket, Weldgard 200, Orange (Fermi Stk No 1740-0150).



Technician(s)





Date


6.3
Prepare the magnet for welding by marking weld locations on the tie plates using


approved marking methods/materials and dwg ME-388854.


Note:  Ensure Tie Plates are properly aligned to the magnet for welding.


Technician(s)





Date


6.4
Weld Outer Tie Plates to Qtr Core/Coil Assemblies as per Dwg ME 388854.


Note:  Magnet must be welded using TWO welders working simultaneously.


Weldor(1)





Date



Weldor(2)





Date



Technician(s)





Date

6.5
Install and weld magnet feet.  Magnet Mounting Foot 2” Square (MA-445244) (1 ea) and Magnet 


Foot (MC-388993 (2 ea) as per Quadrupole 4 Quadrant Assembly Dwg ME-388854.

[image: image13.emf]MountingFoot2"Square MountingFoot2ea

Pad,ConstructionBall

MagnetBottomView


6.6
Install and weld Pad, Construction Ball (MA-331978) (8 ea) as per Quadrupole 4 Quadrant 


Assy Dwg ME-388854.

Note:
Ensure to place the Single Foot Support correctly as to not interfere with the 



Construction Pad.



Weldor(s)





Date



Technician(s)





Date


6.7
Stamp the magnet serial number from the bottom of this traveler on the magnet Outer Tie



Plate right hand side facing the magnet on the manifold end.  Use ¼” die stamps or approved


size.

[image: image14.emf]MagnetSideView

StampMagnetSerialNumberhere!!!

ManifoldEnd




Technician(s)





Date

6.8
Position and weld the Manifold Support Bracket (MC-445064) as per Manifold Assy dwg ME-445046.
[image: image15.emf]ManifoldSupport

Bracket

MC-445064




Technician(s)





Date

6.9
Position and weld the Terminal Box Assy (MB-455159) (1 ea) as per Manifold 

Assy dwg (ME-445046).
[image: image16.emf]TerminalBox

Assembly

MB-445159
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Weldor(s)





Date



Technician(s)





Date

6.10
Perform an optical survey on the magnet assembly.  Attach results to this traveler.



Technician(s)





Date

7.0
Full Magnet Assembly
7.1
Perform a post-weld electrical on the main coils, trim coils, and record results below.
[image: image17.emf]LeadEnd

Quadrant#1 Quadrant#2

Quadrant#3

Quadrant#4


QUADRANT #1 (Upper Right Hand)
	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil Resistance
	
	1.90 to 1.96
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	

	Hi Pot Coil to TrimCoil @1500V
	
	< 5 (A
	(A
	
	
	


	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Trim Coil Resistance
	
	136 to 144
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	




Technician(s)





Date

QUADRANT #2 (Upper Left Hand)

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil Resistance
	
	1.90 to 1.96
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	

	Hi Pot Coil to TrimCoil @1500V
	
	< 5 (A
	(A
	
	
	


	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Trim Coil Resistance
	
	136 to 144
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	




Technician(s)





Date

QUADRANT #3 (Lower Left Hand)

	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil Resistance
	
	1.90 to 1.96
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	

	Hi Pot Coil to TrimCoil @1500V
	
	< 5 (A
	(A
	
	
	


	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Trim Coil Resistance
	
	136 to 144
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	




Technician(s)





Date

QUADRANT #4 (Lower Right Hand)
	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Main Coil Resistance
	
	1.90 to 1.96
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	(H
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	(H
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	

	Hi Pot Coil to TrimCoil @1500V
	
	< 5 (A
	(A
	
	
	


	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Trim Coil Resistance
	
	136 to 144
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	

	Hi Pot

Coil to core @1500V
	
	< 5 (A
	(A
	
	
	




Inspector





Date

8.0
Magnet Manifolding & Coil Bussing
8.1
Prepare the Main Coil leads for cutting.  Measure the coil leads, mark and/or scribe as

per Dwg ME-388854.
[image: image18.emf]
	
	Marked

	Quadrant #1
	

	Quadrant #2
	

	Quadrant #3
	

	Quadrant #4
	




Technician(s)





Date

X
8.2
Verify all leads have been properly marked and scribed and may be cut to length as per


Dwg ME-388854.



Lead Person





Date


8.3
Cut all leads as per their marked/scribe lines.  All coil lead ends must be cleaned to



remove any burrs or residual material from cutting using approved methods.

	
	Cut/Cleaned

	Quadrant #1
	

	Quadrant #2
	

	Quadrant #3
	

	Quadrant #4
	




Technician(s)





Date

8.4
Acquire the following manifold parts. Dry fit the manifold parts onto the Main Coil

Leads.  Some Manifold Tubes may require being cut to fit properly. Use Manifold Assembly

dwg ME-445046 and the below dwg.

[image: image19.emf]
	Part #
	Name
	Qty
	Rec’d
	
	Part #
	Name
	Qty
	Rec’d

	MA-445048
	Manifold Tube #1
	3
	
	
	MA-393525
	Reducing Union
	10
	

	MA-445049
	Manifold Tube #2
	6
	
	
	MA-393530
	Tee ½”
	8
	

	MB-445158
	BusBar
	1
	
	
	MA-393528
	Reducing Coupling
	2
	

	MA-445052
	Manifold Tube #5
	1
	
	
	MA-445047
	Insulator-Leads
	2
	

	MA-445053
	Manifold Tube #6
	1
	
	
	MC-445063
	Manifold Clamp
	1
	

	MB-445054
	Manifold Tube #7
	1
	
	
	MA-393537
	Elbow 90 deg
	1
	

	MC-445055
	Manifold Tube #8
	1
	
	
	MA-393534
	HHCS 3/8” x 4.0 lg
	2
	

	MC-445056
	Manifold Tube #9
	1
	
	
	MA-393090
	Flat Washer 3/8”
	2
	

	MB-445057
	Manifold Tube #10
	1
	
	
	MA-393198
	Hex Nut 3/8”
	2
	

	MA-445058
	Manifold Tube #11
	2
	
	
	MA-116521
	Tube Straight
	1
	

	MC-445059
	Manifold Tube #12
	1
	
	
	MC-124117
	Cap Plastic
	1
	

	MB-445060
	Manifold Tube #13
	1
	
	
	MA-196795
	CapPlug 9X
	1
	

	MB-445044
	Manifold Ftg-Swaged
	8
	
	
	MB-225972
	Tube Bent 90 degrees
	1
	

	MB-445045
	Insulator-PEEK
	5
	
	
	MA-225973
	Union Coupling
	1
	




Technician(s)





Date

X
8.5
Verify the manifold is properly assembled and can be brazed.


Lead Person





Date

8.6
Braze the manifold using Solder Sil-Fos-15 (MA-116256).  Ensure to protect

the coils from brazing heat using approved methods and materials.



Technician(s)





Date

8.7
Clean the manifold from dirts, dusts, and other contaminants, residue from the brazing process.



Technician(s)





Date

9.0
Trim Coil Bussing
[image: image20.emf]TrimCoil
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9.1
Mark the areas for installation of the Trim Coil Terminal Block (MA-393531)(4 ea) as per


Dwg ME-445046.



Technician(s)





Date

9.2
Prepare the area by smoothing the coil surface which is marked to ensure proper surface contact 

between the Trim Coil Terminal Block and the coil using approved methods.



Technician(s)





Date

9.3
Clean the areas where the Trim Coil Terminal Block (MA-393531)(4 ea) with 

KPC 820N (Fermi stock 1920-0700) and Heavy Disposable Wipers (Fermi Stock 1660-2600) 


or equivalent.



Technician(s)





Date

9.4
Install the Trim Coil Terminal Block onto the coil face using Room Cure 


Epoxy (MA-351507). Clamp or secure the Trim Coil Terminal Block using approved 

methods as necessary to hold in position for a minimum of 24 hour cure time.



Technician(s)





Date

9.5
Route the Trim Coil Conductor Leads from each Trim Coil to the Terminal Blocks 


as per dwg ME-445046.

Note:
Trim Coils should be electrically connected in series using the Terminal Blocks



as your connection junction.



Technician(s)





Date

9.6
Cut the Trim Coil Conductor and cover the conductor with Heat Shrink Tubing before 


connecting to the Terminal Blocks.


Note:
Ensure that routing of the Trim Coil Conductor is completed before



cutting the Trim Coil lead to length.

	
	Routed

	Quadrant #1
	

	Quadrant #2
	

	Quadrant #3
	

	Quadrant #4
	

	Terminal Box
	




Technician(s)





Date


9.7
Apply Black Shrink Tubing 3” long  (MA-351304) to the Trim Coil Conductor as shown below.



Apply Red Shrink Tubing  3” long (MA-351303) to the Trim Coil Conductor as shown below.
[image: image21.emf]TrimCoil
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Technician(s)





Date


9.8
Connect the Red Lead and Black lead to the Ceramic Terminal Block on the magnet


coil face. Black is on your left facing the magnet manifold end, as shown below.
[image: image22.emf]BlackLead
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Technician(s)





Date

[image: image23.emf]TerminalBox

Assembly

MB-445159

Magnet

Manifold

End

6.55"

TrimCoilLead-Black

TrimCoilLead-Red

TrimCoilTerminalBox

(Shownwithcoverremoved)

LeadsfromMagnet



9.9
Route the Trim Coil Lead-Red (MB-445160) from the magnet Terminal Block and install 


to the lower terminal in the Terminal Box Assembly.


Technician(s)





Date


9.10
Route  the Trim Coil Lead-Black (MB-455161) from the magnet Terminal Block and install 



to the upper terminal in the Terminal Box Assembly.



Technician(s)





Date

10.0
Post Manifold Inspection

10.1
Perform a Post Manifold Full Magnet electrical check of the Magnet and record results below.

Full Magnet
	Electrical Test
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Magnet Main Coil Resistance
	
	8.06 ref
	m(
	
	
	

	LS @ 1 KHz
	
	Reference Test Only

Not Subject to Limit Values
	mH
	
	
	

	Q @ 1 KHz
	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	LS @ 100 Hz
	
	Reference Test Only

Not Subject to Limit Values
	mH
	
	
	

	Q @ 100 Hz
	
	Reference Test Only

Not Subject to Limit Values
	
	
	
	

	100 Volt Ring
	
	
	
	
	
	

	Hipot Coil to Core
	
	1500 V @ < 5 µA
	(A
	
	
	

	Hipot Trim

Coils to core
	
	1500 V @ < 5 µA
	(A
	
	
	

	Hipot Trim Coil to Main Coil
	
	1500 V @ < 5 µA
	(A
	
	
	


	
	Equipment Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	Magnet Trim Coil Resistance
	
	557 ref
	mΩ

	
	
	

	LS @ 1 KHz
	
	For Reference Only
	mH
	
	
	

	Q @ 1 KHz
	
	For Reference Only
	
	
	
	

	LS @ 100 Hz
	
	For Reference Only
	mH
	
	
	

	Q @ 100 Hz
	
	For Reference Only
	
	
	
	

	100 V Ring
	
	
	
	
	
	




Inspector





Date

11.0
Manifold Inspection


11.1
Leak check the joints. Perform a 30-PSI pressure test using house air and snoop (Fermi stock 1070-2200) on the manifold joints prior to performing the flow tests.

	Pass
	Fail

	
	




Technician(s)





Date


11.2
Perform a Flow Check at a ∆P of 60 PSI and 100 PSI and record the results below.  Refer to the Mechanical (Flow) Inspection (5520-ES-318968).

	Flow Test
	Flow Cart Serial Number
	Limit
	Actual Measurement
	Pass
	Fail
	Out of Tolerance

	∆P 60 PSI
	
	≥ 0.96 GPM
	GPM
	
	
	

	∆P 100 PSI
	
	≥ 1.25 GPM
	GPM
	
	
	


11.3
Perform a hydrostatic check of the joint at 500 PSI for 30 minutes.

	Pass
	Fail

	
	



11.4
Purge the Coil water passage using house air, until no water is present


in the manifold.



Inspector





Date 

12.0
Beam Tube Flanges

12.1
The following section may or may not be performed depending on whether the



magnet is to be tested at Magnet Test Facility (MTF).
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Ship magnet to MTF for testing.  Perform steps below upon magnet return.





Perform steps below.



Responsible Authority/Physicist



Date


12.2
Weld the Vacuum Flange (MC-445041) (2 ea) onto the beam tube.



Weldor(s)





Date


12.3
Perform a vacuum leak check of the Beam Tube.
	Part No.

________________
	Determination of Detectable Leak

	
	M.D.S. ÷ ((Response – Background) ÷ Leak value) = MDL

	Operator Last Name
	Scale Units Before Helium Probe
	Scale Units While Enclosure Flooding
	MDS
	Response
	Background
	Leak value
	MDL

	
	
	
	
	
	
	_______x E-8
	______x E-__




Inspector





Date


12.4
Install Beam Tube Covers (MA-351444) (2 ea), one on each flange at the end of the beam tube.


Inspector





Date

13.0
Manifold Shield Welding
[image: image24.emf]AngleManifoldShield
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13.1
Position and secure Angle-Manifold Shield Brackets (MA-4445187) (3 ea)


onto the magnet as per dwg ME-388800.



Technician(s)





Date


13.2
Position and secure the next Angle-Manifold Shield Bracket to form a ‘Z’.  Position to ensure a 



minimum  ½” air gap is required between the inner angle surface and the manifold fitting or tubing.  



Remove the assembly and bench weld, then return to the magnet to weld ‘Z’ bracket to the magnet.

[image: image25.emf]1/2"airgap
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13.3
Install welded Angle-Manifold Shield Bracket (‘Z’) and secure to magnet as per dwg ME-388800.



Note:
A minimum  ½” air gap is required between the inner angle surface and the 




manifold fitting or tubing



Technician(s)





Date

X
13.4
Verify the Angle-Manifold Shield Brackets are properly installed.


Note:
A minimum  ½” air gap is required between the inner angle surface and the 




manifold fitting or tubing



Lead Person





Date


13.5
Weld the Angle-Manifold Shield Bracket(‘Z’) (3 ea) onto the magnet as per dwg ME-388800.


Weldor(s)





Date



Technician(s)





Date


13.6
Position and secure the Top Angle-Manifold Shield Bracket to the magnet.  Shield bracket


is to be aligned to the center line of the magnet.



Technician(s)





Date


13.7
Position and secure the next Top Angle-Manifold Shield Bracket to form a ‘Z’ Bracket.  Ensure


the gap between the top of the manifold union and the inside edge of angle is sufficient to 



apply a wrench for removal. Remove the assembly and bench weld, then return to the magnet.

[image: image26.emf]


Weldor(s)





Date



Technician(s)





Date


13.8
Install the welded Top Angle-Manifold Shield Bracket (‘Z’) and secure to magnet as per dwg ME-388800.



Note:
Ensure the gap between the top of the manifold union and the inside edge of angle is sufficient 




to  apply a wrench for removal.



Technician(s)





Date

X
13.9
Verify the Top Angle-Manifold Shield Bracket is properly installed.



Note:
Ensure the gap between the top of the manifold union and the inside edge of angle 




is sufficient to apply a wrench for removal.



Lead Person





Date


13.10
Weld the Top Angle-Manifold Shield Bracket (‘Z’) onto the magnet as per dwg ME-388800.
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Weldor(s)





Date



Technician(s)





Date

14.0
Magnet Identification & Final Inspection


14.1
Primer the magnet with Paint Primer (MA-388153) and allow to dry 24 hours.


Note:
Do not paint the surface of the Pad Construction Ball.



Technician(s)





Date


14.2
Paint the magnet with Rust-Oleum Safety Red Paint (MA-393526).


Technician(s)





Date


14.3
Half Lap wrap all exposed main coil and trim coil conductors with fiberglass 


tape (0.007” X 1.00”)(MA-116511).



Technician(s)





Date


14.4
Coat all fiberglass tape with Epoxy Paint Gloss White (Aquapon MA-274444/MA-274445).



Technician(s)





Date


14.5
Spray the magnet end plates with Krylon  Protective Spray (MA-388598).


Technician(s)





Date

14.6
Weigh the magnet using a under a hook scale or equivalent.  Record the magnet weight below.

	Scale Model/Type
	Scale Serial Number
	Magnet Weight (Lbs.)

	
	
	




Technician(s)





Date


14.7
Stencil the magnet serial number and weight (Lbs.) in 1" characters centered on both sides 

of the magnet as per Magnet Assembly (ME-351737) using Flat White Enamel Paint 

(Fermi stock 1825-1340 or equivalent).Optional is ProEng supplied white labels
Note(s):
The magnet serial number is indicated at the base of this traveler.

EXAMPLE

"Wide Aperature Quadrupole"

WQBXXX-0

Magnet Weight  XXX LBS



Technician(s)





Date

14.8
Stencil the magnet serial number in ½” characters in the upper left hand corner on the Magnet 

Lead End and Return End using Flat White Enamel Paint (Fermi stock 1825-1340 or equivalent). 


Optional is ProEng supplied white labels.


Technician(s)





Date


14.9
Verify that the Quadrant #1 through Quadrant #4 are labeled on the magnet lead end.



Inspector





Date


14.10
Affix ProEng Magnet Bar Code Identification Label.



Inspector





Date


14.11
Apply ProEng supplied Focusing Power Hook-Up Label (MA-445236)(1 ea) and De-Focusing 



Power Hook-Up Label (MA-445237)(1 ea)  to the magnet next to the Trim Coil Terminal Box as 



per dwg ME-388800.

[image: image28.emf]Focusing
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Inspector





Date


14.12
Place ProEng Supplied ‘NO STEP’ labels onto each of the four Manifold Shield Brackets.



Inspector





Date


14.13
Affix the completed Generic Magnet Identification Labels (MA-318490) (Qty. 2) on the magnet.  Place one label on the Lead End, Non-Manifold Side, approximately 6” from magnet end.  Place the other label on the magnet on the Return End, Manifold Side, approximately 6” from magnet end. Affix a completed Generic Magnet Identification Label (MA-318490) to this page or complete the facsimile below.


Partially Completed

Generic Magnet Identification Label (MA-318490)



Inspector





Date

15.0
Documentation Update
15.1
Perform the following:



Update DSR Keywords






□


Location








□


Location Verified Date






□


Status








□


Make entry regarding work performed.




□


Lead Person





Date

16.0
Production Complete


16.1
Process Engineering verify that the Traveler (5520-TR-333799) 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, and dispositions have been reviewed by the


Responsible Authority for conformance before being approved.

Comments:



Process Engineering/Designee



Date

WQB Full Magnet Assembly

Serial No.:  «SerialNo»-«ReworkID»
Note(s):  «Notes»
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