Visual inspection of PPPCB





Fill out Traveler S-01 during this process.





Look for:


Measling, haloing, exposed fibers and/or  delaminations


Uneven or incomplete etching


Loose traces


Warpage


Rough surfaces


Stains or discoloration


Dents, scratches or pits


Epoxy on the physics pads


Gouges from improper routing


Voids in the plated viasCentering of the artwork


Missing solder points





Warpage check and leak test of PPPCB





Fill out Traveler S-02 following this process





Place the PPPCB on a surface plate with the physics pads down then check the height of the board.  It should be less than 1/2" high.





The leak test is to locate any holes that could let epoxy leak through to the physics pads when the pad plane is being bonded to the sector backer.





Connect the pad plane leak test fixture to the Assembly Shop vacuum bench which has a 30 cfm roughing pump.  Tape the edges of pad plane into he test fixture and then press a dot of Duxseal over the corners wherever one piece of tape cross over another.  Slowly, open the valve to the bench and read the thermocouple gauge #2 on the bench manifold.  The thermocouple gauge should read 10 microns (millitorr) or below.  If not, rub the tape down with your fingernails to seal any hidden leaks beneath the tape.  Recheck all locations where one piece of the crosses over another.  Be sure that each is sealed with Duxseal.  If the vacuum still doesn't fall below 10 microns, use a helium leak detector to locate any leaks on the pad plane and/or the tape seal.  If any leaks are found on the pad plane board, mark the locations.





Use a micrometer to check the thickness of the pad plane.  Note the results on traveler S-03.





Arrange with Inspection to have the pad plane artwork checked with the View machine.





Drill & Ream PPPCB  (in CMM room)





Need


Small plastic mallet


.0005" dial indicator


Mag bases for indicator


Variable speed cordless drill


Allen wrenches (set)


PPPCB drilling/reaming fixture and alignment standard.


.2515 straight stub length machine reamer with flats for T-handle


.193 dia. drill with depth stop set 1.63 from point of drill


Specially ground (.281"–>.250"–>.235") step drill bit


Best Fit  Data for Y-Axis acquired from the View machine.





Procedure





All items to be temperature stabilized befor proceeding.


The standard should be mounted to the drilling/reaming fixture with the two pins that were specially ground for that purpose.


Center the reticles of the drilling/reaming fixture over the cross fiducials of the standard.





Refer to the "Best Fit Data" from the View machine pad plane inspection to determine a correction factor that can be used to offset  the reticles from the positions established in the previous step.





Temporarily mount a .0005" dial indicator on a magnetic base to the base of the drilling/reaming fixture and use it to make the necessary corrections to the reticle locations.


Remove the dial indicator and the standard.


Note the corrections that were made to the reticle locations prior to drilling and reaming.   (WHERE?)





Carefully slide the pad plane under the Delrin clamping feet of the drilling/reaming fixture pads up.  Roughly align the pad plane fiducials to the reticles of the drill/ream fixture.  Insert a .025" NEMA  shim between the clamping foot and the pad plane (this will help to reduce the burr created when drilling).  Use a small plastic mallet to tap the pad plane into position under one of the reticles, tighten one of the set screws to clamp this end in position while the other end is tapped into place.  When both sides are in position, tighten all eight of the set screws on the drilling fixture to clamp it in place.


Use the .193" dia. drill to make a hole for alignment of the connector soldering fixture.


Use the specially ground step drill bit to pre-drill the two holes that will be used for aligning the pad plane to the sector backer.  Use a T-handle and the .2515 straight stub length machine reamer to ream the holes.  The reamer is carbide and very fragile so use it carefully.





Bag and tag the drill shavings for analysis with X-ray fluoroscope?





Remove the pad  plane from the drilling fixture then arrange to have the new hole locations checked with the View machine.  Use magnification to carefully deburr the insulator side of the PPPPCB only.  Jerome will deburr the pad plane side of the board when he sets it up on the View machine.





PPPCB gets stored in large flat file along with travelers before and after inspection.�
PPPCB connector soldering (by Americom)





Position PPPCB in connector soldering fixture.


Be careful to avoid damaging the pad plane surface or either of the .250" reamed holes.


Solder using RMA liquid flux.


Clean PPPCB's at 120ΊF with Alconox detergent #8 followed by several tap water rinses followed by distilled or de ionized water rinse then blow dry with dry nitrogen.





After receipt of PPPCB from Americom inspect for quality of surface mount  connector solder joints, for cleaning of the same and for possible damage.








PPPCB  shorts, opens and capacitance testing





1. Measure the resistance betweeen each connnector pin and the corresponding physics pad. (Test for opens)


2. Measure the resistance betweeen each physics pad and the adjacent physics pads. (Test for shorts)


3. Measure the resistance betweeen each connnector pin and ground. (Test for shorts)


4. Check for continuity between ground on the physics pad side and  ground on the connector side.





Try to locate and repair any deficiencies noted in testing.





Put the sector into the PPPCB storage cabinet along with the travelers for it.





Send sector backer to Plating for UHV cleaning.





Afer UHV cleaning and prior to  to bonding:


Use a small amount of epoxy to install the three 1/4"- 20 threaded inserts that mount in the bosses on the back of the sector.  (Be certain that the holes are dry before applying epoxy)





Measure the thickness of the sector backer and the PPPCB at the centerpoint of each side so that we can use those dimensions to determine the glue thickness at those points after they are bonded together.  Note these dimensions. (WHERE?)








Epoxy PPPCB to sector backer





Need





Three people to dispense epoxy


Two 30cc syringes of frozen epoxy


One 10cc syringe of frozen epoxy


One 14 Ga. syringe tip


One set of antiplows for dispensing epoxy onto the secter backer


Epoxy warmer set at 26Ί C


5 grounding screws that have been mold released.


screw starter for the grounding screws





Procedure





Check the pad plane surface of the pad plane printed circuit board (PPPCB) and remove any burrs of foreign material that could prevent it from lying flat on the granite surface plate.





Position the PPPCB on the pad plane glueing station between the two vacuum manifolds.  (The PPPCB alignment holes must be centered over the clearance holes in the table.)





Tape all edges to make an air tight seal around the edges of the pad plane.  Use Duxseal to seal all corners where one piece of tape crosses over another.  Check everything twice to be certain that there are no leaks.  Turn on the vacuum pump.





Solder grounding wires at five points on the insulator side of the PPPCB.





Place the sector backer on the staging table pad plane side up.





Scrape the surface to be glued to detect and remove any burrs or foreign matter.


Wipe the surface with isopropyl alcohol.





Turn the sector backer over on the staging table so that the mounting holes are facing up.





Check for installation of 1/4"-20 threaded inserts.





Install mold released grounding screws in the backer (they should bottom out)





Use the crane to carefully lower the glueing bridge onto the backer, being careful to avoid bumping the 1/4" locating pins or their bosses.  Fasten the bridge to the backer with three 1/4"-20  X 1-3/4" socket head cap screws.





Use the crane to position the glueing bridge with sector backer in place over the PPPCB in a dry run of the glueing set-up.  Use the 1/4"- 20  screws to lower the sector backer onto the PPPCB.    Look for any potential problems.  Make sure that no tape will be captured between the sector backer and the pad plane.





Return the sector backer to the staging table.  Remove the bridge then turn the sector backer over so that the pad plane side is up.





Place Mylar protective covers over the  connectors on the PPPCB.





Position the antiplow guides and the antiplows at the center of the sector backer.





Preheat epoxy warmer to allow it to temperature stabilize.





Place two 30cc syringes of frozen epoxy in the warmer 10 minutes prior to use.





Two people start to dispense epoxy from the middle rows using the _______ anti-plows.





As soon as the first two people finish applying epoxy to the center rows the third person, using a 10cc syringe with a 14 Ga. tip, can start to apply dots of epoxy to the webs between the cutouts in the sector.  Use a__________antiplow to apply epoxy to the the outer radius and a__________antiplow to apply epoxy to the sides and inner radius.  Add extra epoxy from the deposited epoxy bead to each corner





After the  epoxy is dispensed turn the sector backer over on the staging table.  Use the crane to lower the glueing bridge onto the backer then fasten the bridge to the backer with three 1/4"-20  X 1-3/4" socket head cap screws.





Hang the glueing bridge with sector backer over the PPPCB.  Check to be certain that no epoxy is about to drip onto the PPPCB.  Remove the Mylar protective sheets from the PPPCB then lower the bridge into position in the alignment holes of the PPPCB.  Use the 1/4"- 20  screws to lower the sector backer onto the PPPCB.  Remove the 1/4"- 20 screws.





The sector backer should be down on the PPPCB within 35 minutes from the time the frozen epoxy was put into the warmer.


Do not attach the grounding wires at this time.





Check the PPPCB connector cutouts from time to time to detect any epoxy  that could wick into the connectors and make them unusable.   Use a 10cc syringe with 14 Ga. tip attached to a vacuum pump by Tygon tubing to remove excess epoxy.





Check for any voids around the outside edges of the sector backer where epoxy hasn't flowed enough to make a small fillet.  These areas may need to be filled with a separate syringe.





The PPPCB, sector backer and gluing bridge should remain in place for 20 hours before the gluing bridge can be removed.  When the gluing bridge is removed the five grounding wires should be trimmed to length then attached to the grounding screws.  The PPPCB and sector backer should be allowed to cure for 40 hours before turning off the vacuum and removing the assembly from the gluing station.





Install clean rubber FEE connector bay covers to prevent chips and dust from getting into the FEE connectors.





Place blocks or spacers (wedges?) under the sector backer handles to prevent the weight of the sector from resting on the edge of the PPPCB when it is lifted. Slowly lift one side of the backer until it releases from the granite surface.  Place the sector on a cart with the pad plane facing up.


�
Routing





Use special PPPCB trimming router to rout the PPPCB edges flush with sector backer.  Router should be attached to vacuum cleaner with HEPA filter.


Bag and tag the trimmed scrap for analysis with an X-ray fluoroscope/canary chamber.








Place tape around the sides of the sector backer spaced approximately 1/8" from the pad plane.  The tape will keep the router from cutting the PPPCB flush with the sector backer until the final cut when the tape is removed.  This provides for a final cut of just a few thousandths of an inch which should ensure a better finish.





Place the sector, pad side up, on a granite surface plate in the CMM room.  Shim to make the pad plane parallel to the surface plate.  Use a large surface gage with a dial test indicator to check flatness of the pad plane.





Sector goes to the Machine Shop for cutting the O-ring groove and machining the sector to finished height.








[ Should we do another electrical inspection of the pad plane/ sector backer assembly at this time? ]�



Wire winding





Check the heights of the wire frame straight edges from the mounting pads.  They should be 2.070  ± .010





Test tensile strength of all wire spools prior to winding.





20µ (,0008") W  wire to be tested to 70 gr.





BeCu should have a yield of 175,000 psi.





75µ (.003")  BeCu wire should not fail at 1.237 lb. (560 grams)  =  (π /4)(.003^2)(175,000) 





125µ (.005") BeCu wire should not fail at 3.436 lb. (1560 grams)  =  (π /4)(.005^2)(175,000) 








�
Epoxy anode wire mounts





Need





At least 5 ea.  4-40 X 1/4" set screws (mold released) to plug grounding screw holes.


At least 18ea. 10-32 X 1-1/4" screws (mold released) and washers


At least 18ea. 3/8" dia. x 7/8" long coil springs


At least 18ea. 10-32 X 1/2" long set screws (mold released)


wrenches to fit all screws


FR-4 squeegees for spreading epoxy  3/4", 1", 1-1/4"  (a few of each size)


a screw starter


A plastic sheet cut to fit the PPPCB.  This needs to be cut a little small so that it can be taped inside of the boundary strip of Teflon tape


4 ea. Delrin 4mm wire mount spacers ---.1535" (+.0000/-.0035")


1 ea. 10cc syringe of frozen Epon/Versamid


2 ea. 1/2"-13 x 1" socket head cap screws to attach wire mount locating stops





Before


Check dimensions of left side anode wire mounts. 


Check feed through boards for continuity and for shorts to ground.


High voltage test left side anode wire mount board with ABDB's and LOAB's attached.


Repair or replace any bent or broken pins.


Document results from above on travelers.


Wipe wire mounts and sides of sector to be glued with isopropanol at least 30 minutes before applying epoxy so that any condensed moisture will have time to evaporate.








Procedure





Check dimensions of the Delrin 4mm wire mount spacers to be sure that they haven't been damaged since the last time that they were used.  They should be .1535" (+.0000/-.0035")





Place the sector backer on top of the Delrin 8mm wire mount spacers on the wire mount assembly table.





Dry fit the anode wire mounts and all screws





Lift the sector backer, one end at a time, and replace the Delrin 8mm wire mount spacers  with the 4mm ones then lower the sector backer onto them.





Mount the anode wire mount positioning plate to the narrow end of the sector backer.  Push the wire mounts against the stops on the positioning plate.





Be sure that the wire mounts rest flat on the table surface and the ends rest 


against the stops on the positioning plate before proceeding.


(Accept .005" gap between wire mount and surface plate.)





Use a depth micrometer resting flat against the narrow end of the sector to measure the distance to the center of the first solder pad on the left anode wire mount.  The distance should be .419".





Remove all wire mount parts from the sector.





Inspect surfaces to be glued.  Use a new clean razor blade detect and remove any burrs or other irregularities that might keep the parts from mating properly.  Use the house vacuum to remove chips and dust.





Tape a plastic sheet inside of the boundary strip of Teflon tape.  This is to protect the pad plane from epoxy spills.





Install the 10-32 X 1/2" long set screws (mold released) into the gated grid wire mount screw holes.  let them stick out of the backer about 1/16" (two turns).  These are to prevent epoxy from filling the holes.





Place the sector on the wire mount gluing stand with the right side parallel to the top of the stand.  (We epoxy the right side wire mount first because it is less susceptible to being damaged when we turn it over in the stand to epoxy the other side.)





Apply a bead of epoxy along the length of the wire mount and the side of the sector.  Use one of the NEMA squeegees to spread the epoxy over the surfaces to be glued.





Put the wire mount in position on the side of the sector then put the clamping bar on top of it and install the 10-32 X 1-1/4" screws (mold released) coil springs, and washers.  Tighten the screws approximately 10 turns.





Turn the sector over so that the left side is up and repeat the above steps on the left side wire mounts.





Use a strip of lint free wipe stretched over a cotton tipped swab to remove excess epoxy from the corners where the wire mounts and PPPCB meet.





Remove the sector from the gluing stand then place it, pads down, on top of the 4mm Delrin spacers on the surface plate.





Use the 1/2"-13 x 1" screws sto attach the aluminum wire mount stop to the narrow end of the sector.





Position the weighted clamps so that their weight is against the NEMA wire mounts and not the sector backer or the 1/2" X 1" steel clamping bar.





Push the wire mounts against the wire mount stop at the narrow end of the sector.





Tighten the screws on the wire mount clamping bars until the springs are fully compressed.





Install and tighten the five 4-40 button head grounding screws until they are snug.





Be sure that the wire mounts are pushed against the wire mount stops and that they are resting flat on the granite table with less than .005" gap between the wire mounts and the table.





Let the epoxy cure for 24 hours before moving the sector.


�



Pot anode signal feedthrough boards





Position the sector onto the 'STAR monolith' resting on the sector's left side and with the pad plane facing in. Bolt it into position with the hinged locking clamp.�


Use a pneumatic epoxy dispenser and 3 or 4ea. 30cc syringes with a 45Ί 14Ga. needle to pot the anode signal feedthrough boards into their slots.


Be very carefull to prevent any epoxy from getting onto the surface mount connectors.�
Attach shield and gated grid wire mounts


Need


Four strips of 003" Kapton  punched and folded to fit between anode and shield wire mounts.


1 pair shield wire mounts


1 pair gated grid wire mounts


36 ea. brass button head cap screws (10-32 X 3/4" long)


18 ea. threaded brass tapered pins


4 ea.   .309" ± .001" thick Delrin spacers


4 ea.   .545" ± .001" thick Delrin spacers





Use a micrometer to check the thickness of the Delrin spacers before using them.





Inspect the Kapton spacers and the shield wire mounts.  Remove any burrs, excess epoxy, etc.... from all mating surfaces.





Position the sector,  physics pads down, on top of the  4 ea.   .309" thick Delrin spacers".





Use 10-32 button head screws to, loosely, attach each shield wire mount to the sector with 2 of the folded .003" Kapton insulating strips between it and the anode wire mount.  Use 9 ea. .204" diameter pins through the non-counterbored holes in the wire mounts to align the Kapton while the mounting screws are installed and tightened.





Align the shield wire mounts so that they are flush with the ends of the anode wire mounts at the narrow end of the sector.  Press against the the wire mounts so that they rest against the granite table.





Lightly tighten all of the 10-32 button head screws.





Re-torque the 10-32 button head screws to 16 in/LB force.





Check to see that the weight of the sector is still resting on the Delrin spacers.  (Sometimes the wiremounts will shift when tightening the screws and lift the sector.)





Check for gaps between the wire mounts and the granite surface plate.


Accept the flatness if a .005" shim will not pass between the wire mount and the granite table.





Carefully lift the sector, one end at a time so that the 4 ea.   .309 thick" Delrin spacers can be replaced with the 4 ea.   .545 thick" Delrin spacers.  Be careful to avoid bumping or resting the weight of the sector on the wire mounts because that could alter their position.





Inspect the gated grid wire mounts.  Remove any burrs, excess epoxy, etc.... from all mating surfaces.





Use 10-32 button head screws to, loosely, attach each gated grid wire mount to the sector.





Align the gated grid wire mounts so that they are flush with the ends of the anode and shield wire mounts at the narrow end of the sector.  Press against the  wire mounts so that they rest against the granite table.





Lightly tighten the 10-32 button head screws.





Re-torque the 10-32 button head screws to 16 in/LB force.





Check to see that the weight of the sector is still resting on the Delrin spacers.  (Sometimes the wiremounts will shift when tightening the screws and lift the sector.)





Check for gaps between the wire mounts and the granite surface plate.


Accept the flatness if a .005" shim will not pass between the wire mount and the granite table.





If the wire leads are attached to right side wire mounts, carefully loop and tape them to the side of the sector.





Lift the sector off of the granite surface table.  Be careful to avoid bumping or resting the weight of the sector on the wire mounts because that could alter their position.





Put the sector on a cart pad side up.  Place a protective Lexan cover over the pad plane. and tape it in position.








�
Drill/ream/pin wire mounts





Mount the sector backer to the drill/ream fixture.





Cover exposed areas with Mylar and tape.





Drill 17/64" (.265)  with depth stop set at 1-3/8"


Flat bottom drill 17/64" (.265)  with depth stop set at 1-3/8"


Rough ream using Bux drill to .280 max. diameter


Finish ream with # 5  hand reamer with depth stop.  DO  NOT   TRUST   THE DEPTH  STOP.   Test fit each taper pin as you approach the finished depth to assure proper fit.





Remove all chips.





Remove the tape and mylar then wipe that area with isopropyl alcohol to remove any tape residue.





Place the sector on a clean surface plate.  Check the height of the pad plane surface using the 3.250" height standard along with the .0001" indicator to be sure that the sector is resting flat on the table.





Use the appropriate height standards to check the heights of each wire mount.


Fill out traveller #22 as you do.





Remove the wire mounts and remove any burrs that may have been produced by the previous operation.





Engrave the sector number into each wire mount.





Thoroughly clean all pieces with isopropyl alcohol.





Wrap the shield wire mounts, the Kapton strips and the gated grid wire mounts in aluminum foil or paper and label them as to which sector that they belong to.





�



Epoxy anode wires








Outer Sector


The last anode "guard" wire should be .8067" from the outer radius (theoretical).


The first anode "guard" wire should be .4192" from the inner radius (theoretical).





wire diameter is 20µ or 0.78 mils


tension = 0.5N = .112 LB


glue bead width along length of wire = 1/8"


Shear area = π*0.00078*1/8 = .000309 in^2


Shear = .112 LB/0.000309 in^2 = 362 psi





wire diameter is 125µ or 5 mils


tension = 3.0N = .75 LB


glue bead width along length of wire = 1/8"


Shear area = π*0.005*1/8 = .00196 in^2


Shear = .75 LB/0.00196 in^2 = 229 psi





Need


A 20µ wire frame


Four 1.271"-1.275" high wire frame spacers for outer sectors.


Four 1.349"-1.353" high wire frame spacers for inner sectors.


Four wire frame positioners


Two epoxy dispensers with filters & regulators mounted onto the air supplies


Two 5cc syringes of epoxy


12 NEMA or plastic shims  .030" thick.  3 for under each wire frame height spacer


spacer


A .0001" dial test indicator mounted onto a surface gage.


3.250" and 3.4071" height standards for outer sectors.


3.4075" and 3.4853" height standards for inner sectors





Two 96" lengths of 125µ Au plated BeCu wire to be used as guard wires at each end of the anode wire plane.


Four 306 gram weights for tensioning the 125µ guard wires.


A ball bearing pulley mounted on an aluminum bar for positioning and tensioning the 125µ guard wires.





Procedure


Wipe the bottom of the sector backer to remove any loose chips or dirt.


Position the sector backer on the  gluing table being careful not to bump the wire combs.


Use a .0001" dial test indicator mounted on a surface gage and a height standard to check the height of the sector pad plane. 





The outer sector should measure 3.250" ± .001".   


The inner sector should measure 3.3.407" ± .001".  


 


Check this height against the dimensions listed on Traveler S-06.





If the height is more than .001" higher than the standard, press each corner down to help determine what point it is rocking.  Lift the sector backer and check for chips on the table or burrs on the bottom of the backer.





You can drag a sharp razor blade along the bottom of the sector backer to locate any burrs or dislodge any foreign particles.





Reposition the sector backer on the  gluing table once again being careful not to bump the wire combs.





This operation should be repeated until the sector is resting flat on the granite surface and the pad plane height is correct.





Use a fine stainless steel wire brush to clean the full length of each wire comb.





Wipe the pad plane, the inside edges and the tops of the wire mounts with a lint free wipe moistened with clean isopropyl alcohol.  This should be done 1/2 hour or longer before epoxy is applied to the wire mounts.   (A thin film of water will condense on the surface due to alcohlol evaporation and will weaken the epoxy bond if it isn't given enough time to evaporate.)





Use the dial test indicator and the (3.4071" outer) or  (3.4853" inner) standard to check the anode wire mount heights.  The wire mounts should be .004" to .007" lower than the standard.





CAREFULLY  remove a 20µ wire frame from it's storage cart.  Mount the height spacers and the wire frame positioners at each corner.  The adjusting screws in the positioners should be retracted enough that they will not interfere  when the frame is lowered over the wire combs.





Place three .030" plastic shims on the granite table where each of the wire frame height spacers will rest.





Carefully position the wire frame over the wire combs resting on top of the shims.





Adjust the positioner screws at the narrow end of the sector so  that when the wire frame is lowered over the wire combs, all anode wires will drop into the space between the correct teeth of the wire combs.  Lock these adjusting screws in position with the lock-nuts.


Adjust the positioner screws at the wide end of the sectors so that they just touch the wire comb supports then back them out 1 1/2 turn CCW.  Lock these adjusting screws in position with the lock-nuts.


Remove the wire frame and place it on one of the other tables being careful to keep it in the same orientation.





Apply a small amount of epoxy to the anode wire mounts.  Use a plastic squeegee to spread the epoxy.  Remove all excess epoxy.  The entire top surface of the wire mount should be wet but not so wet that it shines.





Reposition the anode wire frame over the sector so that the wires are positioned between the teeth.  Raise each end of the wire frame and remove the plastic shims from beneath the wire frame spacers.  Check to be certain that all of the wires are in the proper teeth.  Push the wire frame toward the narrow end of the sector until the positioning screws on the wide end contact the wire combs.





Position the 125µ wires with weights











Apply just enough epoxy to cover the wire mounts and to capture the anode wires.  Let the epoxy cure for 40 hr's.





Carefully cut the anode wires approximately 3/4" from the outer edges of the wire mounts.


Remove the armrests and the wire frame then transfer the sector to the anode wire soldering station at the west end of the clean room.


�
Solder anode wires





First anode wire should be .807 from the outer radius.


Last anode wire should be .419 from the inner radius.





Carefully  cover the wire plane and the bottom of the left side wire mount with mylar to protect them from solder flux splatter.  The mylar should be taped to the top of the glue bead on the left side wire mount.  The tape should not touch the wire plane.





Use small pieces of Teflon tape (approx. 1/8" X 1/4") held with tweezers to carefully  pull the anode wires down over the solder pads and to hold them in place.





Use Cobar Core 380 solder wire


Apply solder sparingly, keeping in mind that there is only about .025" clearance between the solder pad and the next wire mount that goes over it.





Use an 0-series (600ΊF) soldering tip to heat the connection and remove it from the solder as quickly as possible to assure a good solder joint.





Gold plating on the wires will dissolve into the solder quite readily and once the gold has been removed, solder will not adhere to the tungsten.  If the solder pulls away from the wire where it enters the solder joint, the solder was heated too long.





After all of the wires are soldered, carefully  clean the solder joints with isopropyl alcohol on a strip of lint free cloth wrapped over the end of a cotton tipped swab.  Use a dental probe to loosen any heavy flux deposits then re-clean with alcohol.





Trim the loose ends of the wires flush with the surface of the solder and remove any sharp points that might enhance the high voltage field and cause sparking.





Carefully remove the mylar covers from the sector.





Rotate the sector on the work stand so that the wires can be trimmed flush with the epoxy on the right side wire mount.





Apply small dots of Epon/Versamid epoxy to the ends of the anode wires where the were trimmed flush with the right side wire mount.





Rotate the sector on the work stand again so that the left side wire mount is accessible.  Carefully  apply a small amount of epoxy from where the anode wires are bent over the wire mount to where they enter the solder.





Let the epoxy cure overnight.





Use 10-32 button head screws to, loosely, attach each shield wire mount (with 2 of the folded .003" Kapton insulating strips between it and the anode wire mount).  Be careful to align the Kapton so that it won't interfere with the screws or the tapered pins when they are inserted.





Use a strip of Teflon tape to cover the outside half of the right side wire mount to keep epoxy from getting onto the solder trace when the wire mounts are  wet with epoxy prior to putting the wire plane in position.





Wipe the tops of the wire mounts with a lint free wipe moistened with clean isopropyl alcohol.  This should be done 1/2 hour or longer before epoxy is applied to the wire mounts.   (A thin film of water will condense on the surface due to alcohlol evaporation and will weaken the epoxy bond if it isn't given enough time to evaporate.)





Test continuity fromthe right side anode wire ends to the corresponding pins on the anode wire mount using a Fluke 77 digital multimeter.  (Beeper sounds when connected to less than 150?.)





�
Epoxy shield wires





First shield wire should be .728" from the outer radius (theoretical).


Last shield wire should be .3404" from the inner radius (theoretical).





wire diameter is 75µ or 3 mils


tension = 1.2N = .27 LB


glue bead width along length of wire = 1/8"


Shear area = π*0.003*1/8 = .0012 in^2


Shear = .27 LB/0.0012 in^2 = 229 psi





Need





A 75µ wire frame


Four 1.431"-1.434" high wire frame spacers


Four wire frame positioners


Two epoxy dispensers with filters & regulators mounted onto the air supplies


Two 5cc syringes of epoxy


12 NEMA or plastic shims  .030" thick.  3 for under each wire frame height spacer


A .0001" dial test indicator mounted onto a surface gage.


3.250" and 3.5635" height standards.





Procedure


Wipe the bottom of the sector backer to remove any loose chips or dirt.


Position the sector backer on the  gluing table being careful not to bump the wire combs.


Use a .0001" dial test indicator mounted on a surface gage and a height standard to check the height of the sector pad plane. It should be 3.250" ± .001".   Check this height against the dimensions listed on Traveler S-06.





If the height is more than .001" higher than the standard, press each corner down to help determine at what point it is rocking.  Remove the sector backer from the table and check for chips on the table or burrs on the bottom of the backer.





Drag a sharp razor blade along the bottom of the sector backer to locate any burrs or dislodge any foreign particles.





Reposition the sector backer back onto the  gluing table once again being careful not to bump the wire combs.





This operation should be repeated until the sector is resting flat on the granite surface and the pad plane height is 3.250" ± .001".





Use the dial test indicator and the 3.5635" standard to check the shield wire mount heights.  The highest points on the wire mounts should be .004" to .007" lower than the standard.





Use a fine stainless steel wire brush to clean the full length of each wire comb.





Place three .030" plastic shims on the granite table where each of the wire frame height spacers will rest.





CAREFULLY  remove a 75µ wire frame from it's storage cart.  Mount the height spacers and the wire frame positioners at each corner.  The adjusting screws in the positioners should be retracted enough that they will not interfere  when the frame is lowered over the wire combs.





Carefully position the wire frame over the wire combs resting on top of the shims.





Adjust the positioner screws at the narrow end of the sector so  that when the wire frame is lowered over the wire combs with these screws against the wire comb supports, all shield wires will drop into the spaces between the correct teeth of the wire combs.  Lock these adjusting screws in position with the lock-nuts.





Snug the positioner screws at the wide end of the sectors against the wire comb supports then turn each one 1 and 1/4 turn counterclockwise.  Lock these adjusting screws in position with the lock-nuts.





Remove the wire frame and place it on one of the other tables being careful to note it's orientation so that it can be put back the same way that it came off.





Mount the armrests over the wire combs.





Apply a small amount of epoxy to the shield wire mounts.  Use a plastic squeegee to spread the epoxy.  Remove all excess epoxy.  The top surface of the wire mount should be wet but not so wet that it shines.





Remove the Teflon tape from the right side wire mount.





Reposition the shield wire frame over the sector so that the wires are positioned between the teeth.  One person should hold each end of the wire fame down while another carefully lifts the other end to remove the plastic shims from beneath the wire frame spacers and lowers the wire frame onto the granite table.





Check to be certain that all of the wires are in the proper teeth.  Push the wire frame toward the narrow end of the sector until the positioning screws on the wide end contact the wire combs.





Use the end of your finger to gently pluck the shield wires to ensure that they have seated properly against the teeth of the combs.





Loosen the lock-nuts on the positioner screws at the wide end of the sectors against the wire comb supports then tighten them lightly against the wire comb supports.





Use a pair of 5cc syringes with 14 Ga. tips to apply just enough epoxy to cover the wire mounts and to capture the shield wires.  Go back over the epoxy, break any large air bubbles and add epoxy where needed.  Do not let any epoxy get onto the wires over the physics pad area or onto the solder trace on the right side wire mount.  If epoxy does get onto either of these areas inform Jon or Daryl immediately.





Let the epoxy cure for 40 hr's.





Cut the shield wires approximately 3/4" from the outer edges of the wire mounts.


Remove the armrests and the wire frame then move the sector to  one of the work benches at the west end of the clean room.





Cover the wire plane with mylar to protect it from solder flux splatter.  The mylar should be taped to the top of the glue bead on the right side wire mount.  The tape should only contact the mylar and the epoxy bead.  It should not touch the wires.





�
Solder shield  wires  





Solder the shield wires to the trace on the right side wire mount.





Use Cobar Core 680 solder wire and an 0-series (600ΊF) soldering tip to heat the connection and remove it from the solder as quickly as possible to assure a good solder joint.





Trim the wire ends flush with the solder on the right side wire mount.





After all of the wires are soldered, carefully  clean the solder joints with isopropyl alcohol on an artists paint brush or on a strip of lint free cloth wrapped over the end of a cotton tipped swab.  Use a dental probe to loosen any heavy flux deposits then re-clean with alcohol.  Be careful to prevent any alcohol and dissolved flux from getting under the tape and out onto the wires.  Catch excess alcohol on a lint free cloth.





Trim the left side wire ends flush with the epoxy bead.





Remove the tapered pins from each shield wire mount.  Use 10-32 button head screws to, loosely, attach the gated grid wire mounts .    Lightly tighten the 10-32 button head screws "finger tight"  Tap all of the tapered pins into position to align the wire mounts correctly then tighten the 10-32 button head screws to 16 in/lb. torque.





Mount the gated grid connector board onto the sector backer and attach the gated grid wire mount leads to it.





Use a dial test indicator on a surface gage and a 3.4071" height standard to check the height of the gated grid wire mounts.  With the sector resting flat on a clean granite surface plate, the gated grid wire mount should be .004"-.010" lower than the standard.





Use a strip of Teflon tape to cover the outside half of the right side wire mount to keep epoxy from getting onto the solder trace when the wire mounts are  wet with epoxy prior to putting the wire plane in position.





�
Epoxy gated grid wires





First gated grid wire should be .728" from the outer radius(theoretical).


Last gated grid wire should be .3404" from the inner radius (theoretical).





wire diameter is 75µ or 3 mils


tension = 1.2N = .27 LB


glue bead width along length of wire = 1/8"


Shear area = π*0.003*1/8 = .0012 in^2


Shear = .27 LB/0.0012 in^2 = 229 psi





Need


A 75µ wire frame


Four 1.667"-1.670"  high wire frame spacers


Four wire frame positioners


Two epoxy dispensers with filters & regulators mounted onto the air supplies


Two 5 cc syringes of epoxy


12 NEMA or plastic shims  .030" thick.  3 for under each wire frame height spacer


A .0001" dial test indicator mounted onto a surface gage.


3.250" and 3.7997" height standards.





Procedure


Wipe the bottom of the sector backer to remove any loose chips or dirt.


Position the sector backer on the  gluing table being careful not to bump the wire combs.


Use a .0001" dial test indicator mounted on a surface gage and a height standard to check the height of the sector pad plane. It should be 3.250" ± .001".   Check this height against the dimensions listed on Traveler S-06.





If the height is more than .001" higher than the standard, press each corner down to help determine what point it is rocking.  Lift the sector backer and check for chips on the table or burrs on the bottom of the backer.





You can drag a sharp razor blade along the bottom of the sector backer to locate any burrs or dislodge any foreign particles.





Reposition the sector backer back on the  gluing table once again being careful not to bump the wire combs.





This operation should be repeated until the sector is resting flat on the granite surface and the pad plane height is 3.250" ± .001".





Use a fine stainless steel wire brush to clean the full length of each wire comb.





Use the dial test indicator and the 3.7997" standard to check the shield wire mount heights.  The highest points on the wire mounts should be .004" to .007" lower than the standard.





CAREFULLY  remove a 75µ wire frame from it's storage cart.  Mount the height spacers and the wire frame positioners at each corner.  The adjusting screws in the positioners should be retracted enough that they will not interfere  when the frame is lowered over the wire combs.





Place three .030" plastic shims on the granite table where each of the wire frame height spacers will rest.





Carefully position the wire frame over the wire combs resting on top of the shims.





Adjust the positioner screws at the narrow end of the sector so  that when the wire frame is lowered over the wire combs, all shield wires will drop into the spaces between the correct teeth of the wire combs.  Lock these adjusting screws in position with the lock-nuts.


Adjust the positioner screws at the wide end of the sectors so that a .080" shim can fit between them and the wire comb supports.  Lock these adjusting screws in position with the lock-nuts.


Remove the wire frame and place it on one of the other tables being careful to keep it in the same orientation.





Mount armrests over the granite table.





Apply a small amount of epoxy to the shield wire mounts.  Use a plastic squeegee to spread the epoxy.  Remove all excess epoxy.  The top surface of the wire mount should be wet but not so wet that it shines.





Remove the Teflon tape from the right side wire mount.





Reposition the anode wire frame over the sector so that the wires are positioned between the teeth.  Raise each end of the wire frame and remove the plastic shims from beneath the wire frame spacers.


Check to be certain that all of the wires are in the proper teeth.  Push the wire frame toward the narrow end of the sector until the positioning screws on the wide end contact the wire combs.





Apply just enough epoxy to cover the wire mounts and to capture the shield wires.  Let the epoxy cure for 40 hr's.





Cut the shield wires approximately 3/4" from the outer edges of the wire mounts.


Remove the armrests and the wire frame then move the sector to  one of the work benches at the west end of the clean room.








�
BNC solder post dia.    .091"


SHV solder post dia.    .082"


Twinax solder post dia.    .060"





Cut  ψ 3/32" heat-shrink 3" long


Cut  ψ 1/8" heat-shrink 1" long


Cut  ψ 3/16" heat-shrink 0.5" long





O-ring length 116"





Two insulated 3 inch long leads from gated grid as follows: 


	Blue to outer row of solder pads.  (344 ea.)


	Pink to inner row.  (345ea.)


Attach Berg connectors.


	Measure the resistance between the two leads.





BNC leads extend 3-1/4" from the end of the solder post.


Strip 1/8" from end of the lead for the crimp connector.


The leads have two layers of heat-shrink tubing, each 3" long.





Shield lead extends from wire mount to FD1


			      from BNC connector to BNC1





Electrical test all feedthroughs to corresponding wire planes

















LASER RAFT/RESISTOR/HIGH VOLTAGE CABLE COVERS








Need to stretch artwork before bonding to stringers.


Use VHB film to bond stringers to artwork which is held in bending mandrel.


	use spacers to assure proper positioning
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