To: Wayne Reiersen
March 7, 2007

From: Bob Ellis
Subject: Measurements for type “A” modular coils

Cc: Art Brooks, Tom Brown, Mike Cole, Steve Raftopoulos

Abstract

Measurements of the Type “A” coils, initially A1 and A2, are required in order to define the as-built condition of the flanges in the coordinate system of the modular coils. These measurements will be used to calculate the thickness of six shims that will be placed around the periphery of the side “A” flanges of the A1 and A2 modular coils for a precise fitup test.

The A1 and A2 coils no longer have conical seats, so we will measure back to the tooling balls to define the coordinate system for these coils. We have access to the A3 coil, in its winding ring, which still has conical seats. A set of measurements on this coil will allow us to verify the relationship between the conical seats and the tooling balls, before and after tightening of the tooling ball holes. It will also, ultimately, allow us to quantify the effect of the ring on the coil shape.
A phone conference was held today, as agreed at yesterday’s FPA coordination meeting, with Art, Tom, Mike, Steve and I present, to agree on a necessary sequence of measurements and analyses.

Coils A1 and A2 (no conical seats available)

Set coil ~horizontal, on wedge fixture, supported on one flange as done at Major Tool. [action – Tom Brown to call Major Tool and try to determine which flange was initially up for their measurements] Add new fiducials to coil and wedge fixture.

Using the laser tracker, measure to the tooling balls and new fiducials. Use the fiducials on the wedge fixture to walk the laser around the periphery if necessary.

Flip the modular coil over and repeat the measurements.
Data analysis – compare the tooling ball pattern with that of Major Tool. How does it compare for each case? [this will give us the best shot at replicating the Major Tool setup]

Put the coil on the side for which the tooling balls align best with the Major Tool positions. Tighten the tooling ball holes. 

Using the laser, measure the tooling balls and new fiducials. 

Stand the coil up on its feet. 

Measure tooling balls and fiducials; realign to these measurements.

Data analysis – compare this pattern of fiducials with that of step 6. [This will help to quantify the effect of gravity in the two different orientations.

Using the laser, measure both flanges (2 edges). [This will give the information necessary for Tom to calculate shim thicknesses at a set of locations (6?) around the periphery of the flanges.

 Using the laser, measure additional locations (clamps) per Tom Brown.

This is not a step for this procedure; it is simply a note to ourselves that we need to decide how to address the coils that have had their conical seats removed.


Coil A3 (conical seats available)

1. Place the coil in its “original tooling ball alignment” position, if we can recover that information, and record this position.
2. Measure the conical seats with the Romer arm.

3. Data analysis – compare to results from winding. [This will show whether the VPI process has imposed a new shape on the coil.]

4. In the same position, measure the conical seats with the laser tracker, and as many tooling balls as possible.

5. Tighten the tooling balls.

6. Using the laser, lock in to the conical seats, measure modified tooling balls.

7. Data analysis – any change in tooling ball pattern?

8. Rotate to the same orientation as used for the free standing floor measurements.

9. Measure the conical seats and tooling balls with the laser tracker.

10. Data analysis – compare to results from step 6. 

Work Plan

Our plan is to start on A3 while the gross fitup test proceeds on A1 and A2. The measurements on A1 and A2 will then proceed.

