Installation Task

    location:  SX5 building

    contact people:  Lucien Veillet  --   Point 5 Safety Officer

                    (lucien.veillet@cern.ch)

                    892-2-B12    phone: 7-6464 portable: 16+0360

                 Jean-Pierre Girod

                    (jean-pierre.girod@cern.ch)

                    3590-R-001   phone: 7-7604, 7-6481  portable: 16+3703

                 Armando Lanaro  --  EMU installation co-ordinator

                    (armando.lanaro@cern.ch)

                 Dick Loveless  --  L2 EMU manager

                   (loveless@hep.physics.wisc.edu)

                    40-5-A11  CERN phone: 7-1528  

                    Wisconsin phone: 001 608 262-4767

  transportation:

      1) Inform Jean-Pierre Girod a few days ahead of installation for chamber

          delivery.  He will arrange for a truck to pick up chamber stacks at

          ISR and deliver them to SX5.  At SX5 he will remove the stacks from

          the truck and store them in a convenient place on the floor.

    preparation:

      1) Clean area around the disk face where chamber will be installed.  

          Room must be made available for cherry pickers or other scaffolding

          needed to provide access to the chamber mounting bolts.

      2) Remove a chamber box from the stack using a 9/16 socket and place it

          on the floor in a vertical position with the top (now the front 

          face) toward the position of the installation fixture.

      3) Remove the top (front face) using a 7/16 socket.  Save the bolts.

      4) Remove the packing material as needed to get good access to the 

          corners of the chamber.  Attach the yellow corner brackets to the

          chamber using a boxed end wrench (size: 15mm).

      5) Arrange the cherry pickers or scaffolding to have good access to the 


     mounting posts on both sides.  The safety rules are clear that the

          cherry pickers should never be "under" the chamber.

    load installation fixture:

      Note: Before using the Muon Chamber Lifter/Positioner, read the

            operation and safety sections of the Muon Chamber

            Lifter/Positioner Manual.

      1) Attach the lifter to the crane as described in the operation section 

          of the Lifter Manual.

      2) Connect power to the installation fixture.  Be sure that the cord is

          long enough to reach the installation location. 

      3) Balance the empty installation fixture using the motorized large 

          screw and set the appropriate limit switch on the large drive screw.

      4) Attach the installation fixture to the chamber (which is still inside

          the box) using the quick-release plungers.  Tighten the nut on the

          plungers.

      5) Move the crane hook balance until the chamber just starts to lift up.

      6) Carefully slide the chamber out of the box and finish balancing the

          installation fixture with the new load using the motor and drive 

          screw.  Set the appropriate limit switch for this balance position.

      7) Now adjust the center of gravity of the chamber so it lies on the 

          axis of the installation fixture using the hand thumbwheels on the 

          frame mount at the front of the installation fixture.

      8) Rotate the head to its approximate mounting position and lock the

          rotational head into the nearest position.

      NOTE: Once the installation fixture is balanced for a specific chamber 

          type, the stops should be the same for all similar chambers.

      9) While the installation fixture is at floor level, attach the grounding

          strap to one corner of the chamber.

    install chamber:

      1) Move the cherry pickers to a suitable location.

      2) Coat the mounting post stud lightly with molybdenum disulfide.

      3) Install the spherical washers onto the chamber mounting studs.

      4) Lift the installation fixture into position and locate the 3 chamber

          tabs (4 for chambers ME1/2 and ME1/3) on the threaded studs of the 

          mounting post.

      5) Attach each tab using the cupped washer/M12 nut assembly.

          Using an 18mm socket, tighten the nut to a torque of 103 Newton-

          Meters (76 lbft).

      6) Rebalance the installation fixture to the position correct for 

          an empty fixture by using the motor.

      7) Loosen the nut on the quick-release plungers and release the chamber.

      8) Move the installation fixture away from the disk, lower it to the 

          floor prepare for the next chamber.

    post-installation:

      1) Remove the empty crate and top.

      2) Remove the yellow corner brackets from the recently installed chamber

          using a 15mm boxed end wrench and slide the brackets off.  Do not

          remove the bolts from the chamber; they will be needed if we ever 

          desire to remove this chamber.  Retighten these bolts into the

          chamber, so they do not come loose.

      Note: At this time we have two sets of the yellow corner brackets so some

          work can be performed in parallel.

      3) Enter the chamber number into the chamber location database.

      4) Attach chamber water hoses (pigtails) to manifold hoses or to 

          adjacent chambers as appropriate (refer to drawings of the cooling

          loops).

      5) Attach gas laterals to bulkheads or adjacent chambers as appropriate

          (refer to drawings of the gas loops).

