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Glossary of Terms:


Stopper screws – four screws per side to hold and align the bracket arm on the cavity


Bracket arm – right and left, not interchangeable, secures the bellows brace 


Bellows Brace – split ring with tungsten carbide balls top and bottom.
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A. Scope
This procedure covers the Assembly/Disassembly of the Bellow Brace for the LCLS II 1.3 GHz 9 cell cavity.  The bellows brace is installed after the jacket is welded and before the cavity is shipped to Argonne for 464188 work.
B. Materials/Equipment Bellows Brace Assembly (Drawing No. F10017508)
FC0015638
SHCS, 8 32x.375 LG x FT, SB x 4
F10007036
Plate Resonator Hanger x 2

FC0010525
HHCS, 1/4-20x1LGxFT, SB x 2

F10008743
Weldment Resonator Support (eBOM)

FC0010531
HHCS, 5/16-18x0.75LGxFT, SB x 4

F10006874
Rod, PA Support x 4

FC0045772
Tungsten Carbide Ball 7mm DIA x 2

F10008764
Holder Ball 7mm DIA x 2

FC0018507
Set Screw-Cup, 6-32x0.1875LG, BR x 3
FC0034168
SHCS, 5/16-18x1.125LGxFT, SB x 2

F10008700
Spacer, Clamp Ring

F10031029
Weldment, Split Ring (eBOM)

FC0010532
HHCS, 5/16-18x1LGxFT, SB x 2

FC0014915
Nut – Jam, 5/16-18x0.1875, BR x 6

F10030938
Weldment, Bellows Brace Arm 2 (eBOM)

F10030937
Weldment, Bellows Brace Arm 1 (eBOM)

FC0010532
HHCS, 5/16-18x1LGxFT, SB x 2

FC0015646
Washer, 5/16-0.34x0.08,BR x 4

FC0018507
Set Screw-Cup, 6-32x0.1875LG, BR

FC0010532
HHCS, 5/16-18x1LGxFT, SB x 2
FC0018613
Washer, No8, Split Lock, SB x 4

FC0018616
Washer, ¼, Split Lock, SB x 2

FC0018617
Washer, 5/16, Split Lock, SB x 6
C. Operating Procedure:
1.0 Perform a “Magnetic Field Survey” on all the components.  The threshold for the components is 5 mil gauss at ¼” (~6.4 mm) distance.

2.0 Subassembly of upper and lower split ring prepared before final assembly
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2.1 Attach the tungsten carbide ball to the split rings by tightening the set screw while pressing down the ball to make a good contact with the counter bore flat surface. 
3.0 Subassembly of the bracket arms prepared before final assembly
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3.1 Start the two bottom screws (A&B), then the rear (H) and front (F) stopper screws.  All must stop just short of full penetration.  Do this for both Bracket arms.

4.0 On Cavity Final Assembly
4.1 Measure cavity frequency with the Network Analyzer and record it.  This information should be stored on the Traveler 464174 TIG Welding in step 13.3.1
4.2 Assemble the split rings to the cavity
4.2.1 Put the upper split ring on the cavity flange. 
4.2.2 Put the lower split ring onto the cavity flange.
4.2.3 Position the upper and lower with the split ring gap directly in line with the side blocks and horizontal to the cavity.

4.2.4 Start the brass screws on the right and left side from the lower ring to the upper ring.  Tighten the brass screws evenly to maintain the horizontal gap between the two half rings.  
4.2.5 Make the right and left gaps between the upper and lower halves even and tighten the screws in stages to 100 in lbs.
4.2.6 Tighten set screws on the face of the upper split ring on both sides. 
4.3 Align and bolt the bracket arm assemblies to the Helium vessel. Follow this sequence exactly.
4.3.1 Hold the right bracket arm so the A & B bolts are facing down and stopper screw (H) facing away from you.
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4.3.2 Align the right bracket arm over the block on the side of the cavity and with the split ring holder across the gap on the split ring halves. 
4.3.3 Start the two side bolts (C & D).  Finger tighten only
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4.3.4 Hand tighten all the screws first on the right side and go to the left side and do the same. In order of (  D -> C -> A -> B  ) 
4.3.5 Tighten to contact with ½” shocket driver  (~20in-lb) (D -> C -> A ->B  ) on right side and repeat on the left side

4.3.6  Then torque to 100 in-lb. first right side (A-B->D->C) then left side.
NOTE: When working with stopper screws F & H rotating both wrenches evenly at the same time in the same direction to tighten on the blocks.  (UP for the right side and Down for the left side.  
4.3.7 Use the low profile 7/16” wrench to turn screw (F) in the slot forward of screws D&C. Turn the stopper nut until the screw tip hits the block. Use a ½” wrench turn screw (H) stopper screw until it hits the block.  Make firm contact with both stopper screws.  Tighten F and H to nominally 50 in lbs.  Utilize the special crowfoot and torque wrench for Slot (F).   
4.3.8 Do the same thing on the left arm. Tightening for both stopper nut and screw is turning downward.  Right UP, Left Down.
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4.3.9 The Bellows Brace is installed.
5.0 LCLS II Cavity Bracket Disassembly
NOTE: Inspect and Store all good parts after removal in a large container or bag.  Replace defective parts.
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5.1 Measure cavity frequency with the Network Analyzer and record it

5.2 Release the right and left arms
5.3 Loosen far side stopper screw on the right arm. Loosen bottom screws in order of A) ->B). Loosen side screws C) ->D). Pull out the arm from the split ring gently. 

5.4 Do the same for the left arm. 

5.5 Remove the split rings if needed

5.5.1 Alternating from right to left unscrew the screws the bolts a couple of turns each time while keeping balance between the gap of the two split rings on the left and the right.
�
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