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	Step No.
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	TRR No.
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	N/A
	Initial Release
	N/A
	6/8/2000

	
	
	
	
	

	A
	3.1
	Cable is transferred to an individual reel in Cable Insulation.
	0997
	7/13/00

	
	
	
	
	

	B
	6.10
	Expanding the Ramp Width Limits.
	1007
	8/9/00

	
	9.4
	Added an inspection step
	
	

	
	
	
	
	

	C
	5.2
	Modified Step.  Changed to “Using Kester 135 Flux and an Acid Brush (Fermi stock 1254-0700) or equivalent, lightly coat the center 2" section of the exposed Cable on both sides.”
	1478
	9/17/02

	
	5.3
	Modified Step.  Changed to “Using Kester (.010” thick) Sheet Solder

(MA-3369904)”
	
	

	
	6.3
	Modified Step.  Changed to “Using Kester Solder 96/4 tin/silver or equivalent,…”
	
	

	
	6.5
	Modified Step.  Changed 550º F to 460º F (238º C).
	
	

	
	7.9
	Modified Step.  Changed to “…add a piece of Kester (.010” thick) Solder Strip (MA-369904) to the Cable.  The solder strip should end just before the curved section on the ‘splice’ side.”  DR No. HGQ-0344.
	
	

	
	8.1
	Modified Step.  Changed 550º F to 460º F (238º C).
	
	

	
	8.2
	Modified Step.  Changed to “Monitor the temperature of fixture and apply Solder (Kester 96/4 tin/silver) or equivalent to the Cable at the Turn-Around.  Solder should melt at about 220º - 230º C.  (428º F - 446º F) Do NOT allow temperature to exceed 240º C (464º F).”
	
	

	
	9.4
	Added Step.  “Cut “splice end” of perform as shown in Figure 9.4.”

DR No. HGQ-0343.
	
	

	
	
	
	
	

	D
	5.2
	Modified Step.  Changed to “Using Kester 135 Solder Flux (MA-369911)…”
	1582
	2/5/04

	
	5.3
	Modified Step.  Changed to “Using Kester (.010” thick) Pre-form & Splice Solder (96/4)(MA-369904)…”
	
	

	
	6.3
	Modified Step.  Changed to “Using Kester (.010” thick) Pre-form & Splice Solder (96/4) (MA-369904)…”
	
	

	
	7.9
	Modified Step.  Changed to “…add a piece of Kester (.010” thick) Pre-form & Splice Solder (96/4) (MA-369904) to the Cable.”
	
	

	
	8.2
	Modified Step.  Changed to “Monitor the temperature of fixture and apply Kester (.010” thick) Pre-form & Splice Solder (96/4) (MA-369904) to the Cable at the Turn-Around.”
	
	

	
	
	
	
	

	E
	1.5
	Removed Step.  “All personnel performing steps in this traveler must have documented training for this traveler and associated operating procedures.”
	1620
	3/31/04

	
	9.4
	Added Step.  “Mark the area that will be cut off of the perform.  Mark should be 1/16” before the end of the Tooling Block as shown below.”  Per DR No. HGQ-0452
	
	

	
	9.5
	Added Step.  “Verify the mark that will be cut off of the perform.  Mark should be 1/16” before the end of the Tooling Block as shown in Figure 9.4.”  Per DR No. HGQ-0452
	
	

	
	
	
	
	

	F
	7.2
	Modified Step.  Added “Use shims MB-430174 and MB-430175.  (Inner Coil Straight Ramp Preform Extended Top Shim and Inner Coil Straight Ramp Preform Extended Bottom Shim)” to end of step, per Production request.
	1699
	1/7/05

	
	9.8
	Modified step.  Kapton (MA-106723) has been replaced by Kapton

 (MA-292586) per production.  DR No. HGQ-0515.
	
	

	
	
	
	
	

	G
	9.8
	Modified step.  Kapton (MA-369140) has been replaced by Kapton

(MA-344080) per LHC Production Engineer.
	1732
	11/4/05


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. Personnel shall perform all tasks in accordance with current applicable ES&H guidelines and those specified within the step.

1.6. Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not being serviced or assembled.

2.0 Parts Kit List
No Parts Kit Required

3.0 Cable Ramp-Up Fixture Preparation

3.1. Remove the Inner Preform Top Plate (ME-344875), the Inner Preform Sliding Top Bracket (Lead Side) Plate (MD-344878-2) and the Internal Inner Preform Top Fixed Bracket (Reel Side) Plate (MD-344879-2).  Remove the heating elements from the preform fixture.  Using a vacuum ensuring that all the tooling is clean of dirt, dust and other contaminants.


Technician(s)





Date

3.2. Using house air, connect the line to the cooling jacket of the ramp up fixture.  Attach a drain hose to the other end of the cooling jacket.  Position this hose into a suitable container to hold water that maybe remaining in the cooling jacket.


Technician(s)





Date

3.3. Open the drain line to the container.  Slowly open the house air line to the cooling jacket and blow dry the jacket housing, ensuring that all the water has been removed.  Once completed, close the house air line and leave the drain line open.  Dispose of the water back into the Soldering Controller Cart.


Technician(s)





Date

3.4. Using Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers
 (Fermi stock 1660-2600) or equivalent, wipe down all the Preform Tooling.


Technician(s)





Date

3.5. Place the Heating elements back into their respective locations, except for the Heaters to the Top Plate.


Technician(s)





Date

4.0 Cable Preparation

4.1. Using a 6 inch Caliper (Starrett No. 120A-6) or equivalent, measure and mark with a permanent marker, the thick side of the Cable with a small dot or mark as a reference for proper installation into the Soldering Fixture.



Note(s):


Do Not Use Black Markers or markers containing conductive materials.


Technician(s)





Date

4.2. Position a Reel of Insulated Cable in the Cable Preform Area.  Remove the external packaging from the reel.  Free the end of the Cable from the reel and extend a sufficient quantity to reach 1' beyond the ramping fixture.



Technician(s)





Date

[image: image1.wmf]
4.3. Mark location #1 using Scotch Tape (Fermi stock 1365-1040) or equivalent, tape 16" from the end of the Cable.



Technician(s)





Date

4.4. Remove the outer most layer of Insulation to the marked location #1.



Technician(s)





Date

4.5. Using a 12” Steel Ruler (Starrett C305R-12) or equivalent, measuring from the end of the Cable towards the Reel.  Measure out 11" of Cable and Mark location #2 and at the end location #3 using Scotch Tape (Fermi stock 1365-1040) or equivalent.



Technician(s)





Date

4.6. Remove the 11" to 16" area of Insulation when measured from the end of the Cable, between the Scotch Tape to the bare Cable.  This area should measure 5".



Technician(s)





Date

4.7. Remove all oxidation from the Cable using a Scotch-Brite Pad (Fermi stock 1202-2020), Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers

 (Fermi stock 1660-2600) or equivalent.



Technician(s)





Date

5.0 Cable Ramp-Up Set-up
5.1. Position the Internal Inner Preform Top Sliding Bracket (MD-344878-2) at the lowest most point on the fixture, allowing the Cable to lay straight through the fixture.



Note(s):


Ensure a 5ml piece of Kapton is placed in the Internal Inner Preform Sliding Bracket fixtures.



Technician(s)





Date

5.2. Using Kester 135 Solder Flux (MA-369911) and an Acid Brush (Fermi stock 1254-0700) or equivalent, lightly coat the center 2" section of the exposed Cable on both sides.



Technician(s)





Date

5.3. Using Kester (.010” thick) Pre-form & Splice Solder (96/4) (MA-369904), cut 2 pieces
 .625” x .500” and centrally position those into the base of the soldering fixture approximately where the fluxed parts of the Cable will fall.



Technician(s)





Date

5.4. Install the bare section of Cable into the center of the fixture with the thick side towards the stationary part of the fixture.



Note(s):


Be observant when installing Cable into the fixture for any damaged strands of the Cable.  Ensure that the Cable between the Preform fixture and reel is flat and free of kinks, distortion or other abnormalities.



Technician(s)





Date

5.5. Ensuring the Cable is located within the grooves of the Internal Inner Preform Base Plate (ME-344665) and the Internal Inner Preform Top Plate (ME-344875).  Install the heaters into the Inner Preform Lead Top Plate (ME-344875).



Note(s):


Ensure that when placing the Top Plate onto the center section that the precut ramp on the plate is pointed in the correct direction.



Technician(s)





Date

5.6. Position the Internal Inner Preform (Reel Side) Top Fixed Bracket (MD-344878-2) with the stamped word (“IN”) located closest the center section of the fixture and tighten the plate into place.  Secure the Cable into the fixture using the Internal Inner Preform Top Plate (ME-344875) and tighten it into place.  Position the Internal Inner Preform (Lead Side) Fixed Top Bracket (MD-344879-2) onto the fixture with the chamfered end closest the center section, tightening it into place.



Technician(s)





Date

5.7. Using the positioning screws, slowly apply pressure to the Internal Inner Preform Top Plate (ME-344875), until the Center Plate makes firm contact with the stopping screws.  Ensure that the Internal Inner Preform (Lead Side) Top Sliding Bracket (MD-344878-2) follows the Ramp Plate.



Technician(s)





Date

5.8. Using a .002” Feeler Gage (Starrett No. 667-2) or equivalent measure between the stops and the top of the fixture ensuring that the Feeler Gage does not fit and the Plates are against the stops.



Technician(s)





Date

6.0 Cable Ramp-Up Soldering
6.1. Attach the 4 Heater Leads, 2 Cooling lines and 2 Thermocouples from the Soldering Station Controller.



Technician(s)





Date

6.1. Close the water supply line at the Ramp Up Soldering Fixture.  Ensure that the return line remains open.



Technician(s)





Date

6.2. Using Kester (.010” thick) Pre-form & Splice Solder (96/4) (MA-369904), cut 2 pieces of solder ½” long and place these pieces in to the holes located closest the top plate labeled “IN”.


Technician(s)





Date

6.3. Cover the fixture using an Orange Fabric Welding Blanket (Fermi stock 1740-0150) or equivalent.  Position the Donaldson Torit Air Filtration System (IG-348360-3) or equivalent over the Soldering Fixture. Cover the Cable Reel and all exposed Insulated Cable with Herculite (Fermi stock 1740-0100) or equivalent.



Technician(s)





Date

6.4. Energize the Soldering Station and the Cooling Cart and set the temperature controller to 460º F (238º C) while monitoring the Preform Fixture.  De-energize the Cooling Cart for 45 seconds, then re-energize the Cooling Cart and de-energize the Soldering Station and allow the Cable to cool to 100º F.



Technician(s)





Date

6.5. Ensure the drain is open and connect the house air to the cooling jacket of the Ramp Up Fixture.  Attach a drain hose to the other end of the cooling jacket.  Position this hose into a suitable container to hold water that maybe remaining in the cooling jacket.



Technician(s)





Date

6.6. Ensure that the drain line to the container is open.  Slowly open the house airline to the cooling jacket and blow dry the jacket housing, ensuring that all the water has been removed.  Once completed, close the house airline and leave the drain line open.  Dispose of the water back into the Soldering Controller Cart.



Technician(s)





Date

6.7. Carefully disassemble the Ramp-Up Soldering Fixture.  Remove the soldered Cable from the fixture.



Technician(s)





Date

6.8. Using Scotch Brite 7447 (Fermi stock 1202-2020), Isopropyl Alcohol


 (Fermi stock 1920-0300) and Heavy Disposable Wipers (Fermi stock 1660-2600) or equivalent, clean the area that has just been soldered, carefully removing any excess solder flash.



Caution:


Clean up of Cable shall be done in such a manner as to prevent migration of flux and flux residues into the insulated Cable.



Technician(s)





Date

6.9. Inspect the Ramp Up part of the Inner Coil Preform for accuracy by measuring the width and thickness at 1" intervals and complete the table provided.  Referring to the figure below begin the measurements at the reel end of the Cable.
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	Location in Inches
	Width

(Limit 0.600" to 0.615")
	Thickness Thin Side

(Limit 0.050" to 0.060")
	Thickness Thick Side

(Limit 0.060" to 0.070")
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Technician(s)





Date

7.0 Turn-Around Preparation



Note(s):


This operation requires that the reel of Cable, with the completed
 Ramp-Up, is secured to the center of the winding table.

7.1. Using Isopropyl Alcohol (Fermi stock 1920-0300) and Heavy Disposable Wipers
 (Fermi stock 1660-2600) or equivalent, wipe down all the preform tooling.



Technician(s)





Date

7.2. Position the Winding table in the upright position, when attached the fixture assembly should point towards the Tensioner.  Attach the Inner Coil Internal Winding Mandrel Assembly Fixture (ME-344658) to the Winding table with the heating elements toward the reel attached to the Winding Table.  Use shims MB-430174 and MB-430175.  (Inner Coil Straight Ramp Preform Extended Top Shim and Inner Coil Straight Ramp Preform Extended Bottom Shim)



Technician(s)





Date

7.3. Position a remnant Reel of Cable onto the Tensioning machine with the thick edge of the Cable is facing down.



Technician(s)





Date

7.4. Loosen and open the top part of the fixture.  Position the ramp up part of the Cable into the Winding fixture and secure it into place.



Technician(s)





Date

7.5. Position Ramp-Up Splice into the Fixture and install the side Heating Block per Drawing. (ME-344657), see detail #3.  Install 1 Tension Clamp on the Cable to the Reel side. Clamp on with blots.



Technician(s)





Date

7.6. Thread the Lead from the remnant Reel through the tensioning device to the Cable Lead from the Reel presently attached to the fixture.  Using 2 Cable Tensioning Clamps, overlay the 2 Leads and secure them together by tightening the bolts.



Warning:


The union of these 2 Cables must with stand a great deal of tension to perform the following process without coming apart.



Technician(s)





Date

7.7. Turn on the Cable Tension Console (ME-291308), keeping the tension low
 (Approx. 10 Lbs.).  Watch the Cable during the tensioning process for movement at the clamped location.



Technician(s)





Date

7.8. Increase 
the tension to 70 lbs.  The tension should be kept at 70 lbs. throughout the entire process and should not drop below 65 lbs. or exceed 75 lbs.  As before ensure that there is no movement at the clamped location during the tensioning process.



Technician(s)





Date

7.9. Rotate the table counterclockwise around the Fixture.  Using Isopropyl Alcohol

 (Fermi stock 1920-0300) and Flux Off Remover spray (NR2000) or equivalent, clean the Cable to remove flux and flux residues and add a piece of Kester (.010” thick) Pre-form & Splice Solder (96/4) (MA-369904) to the Cable.  The solder strip should end just before the curved section on the ‘splice’ side.



Technician(s)





Date

7.10. Attach the Clamp Block onto the Cable next to the Heating Block to restrain from motion due to Winding tension.



Technician(s)





Date

7.11. Attach the second Heating Block onto the Turn-Around fixture and tighten the screws.  Tighten the top portion of the Turn-Around Fixture until it touches the Middle block of the Turn-Around fixture.  Ensure that the Cable has been registered in the slot.  



Technician(s)





Date

8.0 Cable Turn-Around Soldering
8.1. Insert both heating elements into the Heating Blocks.  Connect the heating elements to the Power supply.  Set the temperature of the controllers to 460º F (238º C) and turn on the Power supply.



Technician(s)





Date

8.2. Monitor the temperature of fixture and apply Kester (.010” thick) Pre-form & Splice Solder (96/4) (MA-369904) to the Cable at the Turn-Around.  Solder should melt at about
 220º - 230º C (428º F - 446º F). Do NOT allow temperature to exceed 240º C (464º F).


Technician(s)





Date

8.3. Once the Cable has been soldered, turn off the heat and wait until the fixture cools to about 100º F.  (38º C)



Technician(s)





Date

9.0 Cable Turn-Around Clean-up

9.1. Remove the Heating Blocks on either side of the Turn-Around Fixture.



Technician(s)





Date

9.2. Lift the Top-block of the Turn-Around Fixture by about 0.1 inches and remove the soldered Cable from the fixture.



Technician(s)





Date

9.3. Clean the Solder Joint using Scotch Brite (Fermi stock 1202-2020) and a Stainless Steel brush (Fermi stock 1246-0860) or equivalent, then wipe the Cable with Heavy Disposable Wipes (Fermi stock 1660-2600) and Isopropyl Alcohol (Fermi stock 1920-0300) or equivalent.  



Technician(s)





Date

9.4. Mark the area that will be cut off of the perform.  Mark should be 1/16” before the end of the Tooling Block as shown below.
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Figure 9.4



Technician(s)





Date

9.5. Verify the mark that will be cut off of the perform.  Mark should be 1/16” before the end of the Tooling Block as shown in Figure 9.4.



Crew Chief





Date

9.6. Cut “splice end” of perform as shown in Figure 9.6.
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Figure 9.6



Technician(s)





Date

9.7. Check the Preform to verify it is acceptable for further processing.



Crew Chief





Date

9.8. Re-insulate the Cable using Kapton Insulating Tape (MA-292586), and Kapton w/QI Insulating Tape (MA-344080), in accordance with the Inner Insulated Cable

 (MA-369691).


Note(s):

Verify the Kapton w/QI (Stage 2) has the QI coating facing outward after being applied to the conductor.  Check by applying Xylene with a Q tip, QI will become milky.



Technician(s)





Date

10.0 Cable Packaging
10.1. Vacuum the Reel including insulated Cable before packaging.



Technician(s)





Date

10.2. If Cable is not to be wound right away, package and store, else transport to the coil to the Winding Station.



1st  – Two layers of plastic


(Fermi stock 1670-2000)



2nd – Two layers of Packing Material

(Fermi stock 1350-0400)


3rd  – Rope (white)



(Fermi stock XXXX-XXXX)



Technician(s)





Date

11.0
Production Complete
11.1. Process Engineering; verify that the Inner Cable Preform Traveler (5520-TR-333484) 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
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