Blocking Capacitor Assembly Procedure
Before beginning assembly Inner spinning’s, Ceramics, and outer spinning’s must all be measured with inner and outer micrometer, machined to match and cleaned.
Part 1: Fitting Ceramic into the Outer Spinning
You will need:
· At least one other person
· Hazard Analysis
· PPE: Heat resistant gloves, ODH monitor, Face shield
· Heat tapes
· Variacs
· Argon gas bottle
·  Adapted Garbage can for argon gas bath (located in RM-114 under workbench)
· Teflon plate (inside garbage can)
· Temperature probe
· Alcohol and Kimwhipes
· Additional Teflon plate and flat round steel plate (if you do it right you won’t need this)
Step 1: Clean the outer spinning with alcohol, then wrap and tie heat tapes around the outer spinning leaving a spall gap for the temperature probe to make contact with the copper.  The larger 1kW heat tape goes aroung the bulk of the spinning, and the second smaller 310 W heat tape goes around the top lip.  Each heat tape plugs into it’s own variac.  Lower the outer spining into the can so it sits atop the teflon square.  Drape the plugs over the taped portion of the garbage can lid lip.  Place the temperature probe through the hole in the garbage can so that it makes contact with the copper spinning but not the heat tape.  
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Step 2: Set up the Argon gas and can like this. Once the argon fills the can, just keep a low flow of gas to displace any oxygen.  Argon should be flowing in as the outer copper spinning is heating up.  This prevents the copper from oxidizing. Be sure to have your personal oxygen monitor on.  Place the lid on the can.
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Step 3: With the argon gas flowing, and the lid secured, adjust the variacs to about 8 amps for the larger heat tape and 3.5 amps for the smaller heat tape.  Heat the outer spinning until it reaches around 450 degrees F.  
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Step 4: MOMENT OF TRUTH
Clean the ceramic with alcohol.  Before removing the can lid, turn up the flow of argon gas.  With complete confidence, lower the ceramic into the hot outer spinning, taking care to hold it level.  Watch the video of this on the Y drive (Projects>HLRF>Blocking Capacitor Procedures) Note: placement of the ceramic in the outer spinning the first try makes a “Ka-chunk” sound when the ceramic bottoms out.  Getting a Ka-chunk, means getting the ceramic in on the first try.  
Replace the lid on the can and turn the argon gas flow down slightly after a moment.  Immediately turn off the variacs and let the spinning cool down on its own.  
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John Holm installing the ceramic.

Step 5: Let the outer spinning and ceramic cool slowly.  After it has cooled down, valve out the argon gas.  Make notes about how the install went.  Did it get stuck?  Did you have to pound on it?  *If it does get stuck see “Part 3: When things go wrong” for instructions.
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Outer spinning after the ceramic has been installed.
Part 2: Fitting Inner Spinning inside the Ceramic and Outer spinning
You will need:
· At least one other person
· Hazard Analysis
· PPE: Heat resistant gloves, ODH monitor, Face shield, Cryogenic gloves, and Apron
· Heat tape(s)
· Variac(s)
· Argon gas bottle
· Teflon plate 
· Temperature probe
· Additional Teflon plate and flat round steel plate (if you do it right you won’t need this)
· A couple dewars filled with Liquid Nitrogen (LN)
· Styrofoam container lined with a garbage bag
· Well ventilated area (usually done near roll up door at F0)

Step 1: Clean the Inner copper spinning thoroughly with alcohol.  Mark the ceramic with a piece of electrical tape to mark where the center of a mounting hole is in the outer spinning .  This allow you to easily line up the gap for adjusting the clamp on the inner spinning with the mark you have made on the ceramic. 
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Step 2: Wrap a large heat tape around the outer spinning and place it on a teflon square.  You can start to slowly warm up the outer spinning.  Warm it up to about 80 degrees Farenhiet.  This will take several minutes.  The variac will be adjusted to between 2-5 amps. You will need to monitor this temperature throughout the procedure. 
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Step 3: Wearing your PPE, pour the dewar of LN into the cooler, until there is enough to completely cover an inner spinning.  Submerge the clean inner spinning in the LN bath. Soak the inner spinning in the LN bath for about 5 minutes.  The rapid bubbling that occurs when you first lower the inner spinning into the bath will subside substantially as it cools down.   


Step 4: Two people, both wearing proper PPE are needed to lift the inner spinning out of the LN.  One person should use a lifting device to remove the inner spinning from the LN.  The second person then grasps the spinning with gloved hands just under inside lip. This prevents anyone from having to submerge their gloved hands in the LN.  While holding the inner spinning as level as possible, lower it into the ceramic.  Afterwards, immediately turn up the variac so that the temperature of the outer spinning is maintained at 70 degrees.  This will need to be watched closely as the assembled blocking capacitor warms up.   
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Part 3: When things go wrong
Despite our best efforts occasionally the assembly process doesn’t go as planned.  If the ceramic, or inner spinning is held just slightly unlevel it can get stuck.  Getting it right takes practice.   Below are some pictures and methods to right things when they get stuck.
Ceramic stuck inside the outer spinning
This is the more common part of the process to go wrong.  The tolerances are tighter and it’s the first big step in the assembly process.
You will need to re-heat the ceramic and outer spinning back up to 460°F.  Place a piece of Teflon on top of the ceramic, and the steel plate on top of that.  (See picture below.) Carefully tap the top to ease the ceramic into the outer spinning.
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Inner spinning stuck in a ceramic
This happens less frequently, but it is much more challenging to fix.  You may need to remove the inner spinning completely and start over.   There is a slide hammer fixture that can be found inside the modified garbage can.  Use aluminum foil to seal off the bottom of the inner spinning.  Wrap heat tape around the outer spinning and ceramic to keep it from getting too cold (70-80°F).  Wearing PPE, carefully fill the inner spinning with LN. Wait a few minutes to ensure that the spinning gets cold enough.  Don’t allow the ceramic to get too cold.  Then carefully use the slide hammer to liberate the inner spinning.  Good luck! [image: ][image: ]

Next Step: See Testing Blocking Capacitor Procedure
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