Mounting EB Back Cryostat Support Plate
April 20, 2004

1. Introduction

The EBC saddles were manufactured by a Czech firm and had many problems with its quality control.  Most worrisome is whether or not the back cryostat support plate that was constructed by the Pakistan company will fit onto the EBC saddles.  There are several areas of concern that need to be checked.  

· Welds between the front plate and gussets interfere with the M24 radial bolts.

· The cryostat support plate has 6 radial bolts but the saddles only have 5 clearance holes.

· Will the bolt pattern on the saddle and the cryostat plate for the I-beam stiffeners line up.

· The keyway on the saddles is small and the key on the cryostat plate will bottom out.

· The curvature of the cryostat plate will not match the curvature of the saddle front plate.  

Below is an outline of a series of measurements that are proposed in order to determine what rework has to be done on the saddles and cryostat plate.

2. Preliminary measurements.

Initially a wire will be pulled on the EBC saddles as shown in Figure 1 below and the measurements indicated will be taken.  These measurements will then be used to make the layout shown in Figure 2 to determine geometry and radius of the saddle front plate.  
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Figure 1
Measurements on Saddle Front Plate

In addition, the radius of the plate can be calculated using the formula below where L is the length of the wire (2339.1) and “a” is the perpendicular distance from the wire to the front plate.
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Figure 2

Schematic showing how the radius and center of Saddle front plate will be determined.

Similar measurements will be taken for the cryostat plate and layout will be done for the cryostat support plate as shown in Figure 3.
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Figure 3

Measurements to be Taken on Cryostat Plate.

Once the layout of the curves for the cryostat plate and the saddle have been made they will be laid on top of each other and the points measured for the bottom of the key and the center of the arc will be aligned.  From there the interference between the plates and any required shimming/machining can be determined.
3. Mounting the Plate.

In addition to these basic measurements it is important to try to mount the plate.  We know that the keyway on the saddles is not deep enough and will have to be machined deeper.  However, it should be possible to insert the key on the cryostat plate into the keyway on the saddles and have it bottom out while still being supported by the crane.  With the plate in this position the gap between the cryostat plate and saddle front plate (there will have to be a gap because the key has bottomed out) can be measured.  Since the interference at the key is known these measurements of the gap can be used to compare to the layout described in the section above.  

While the cryostat plate is supported on the crane the position and alignment of the radial holes can be checked.  Also, the location of the 6th radial hole on the cryostat plate with respect to the saddle can be determined and marked on the saddle so that it can be drilled in the future. 

Finally, ANL has at CERN several 1m long straightedges and rulers.  Bolts will be placed in the threaded holes on the cryostat plate and the saddle for mounting the I-Beams.  The straightedges and rulers will be used to check if these holes are aligned and their relative position.

4. Conclusion

Using the measurements taken in (2) and (3) above it will be possible to determine what further steps need to be taken to modify the saddles and cryostat plates.  It is clear at this time though that there are three major machining operations that must occur on EBC.

· The welds between the curved front plate and the gusset must be machined back so that it is possible to insert the M24 radial mounting bolts.

· The 6th clearance hole 26mm diameter at a minimum must be drilled in the saddle.  This will require modules to be removed from the saddles so that there is room to perform this operation and to prevent damage to the modules.  
· The keyway on the saddle must be machined 5mm deeper.  This will require modules to be moved from the region of the keyway so that there is room for the portable milling machine.
Additional machining may be needed on the cryostat support plate to insure that it mates with the saddle.  However, this is unlikely because previous measurements on the saddle indicate that its curvature is larger than the design radius.  Also, the cryostat plate is designed with a radius of 4240 which is 3mm smaller than the radius of the saddle so there is built in clearance that will have to be shimmed.  

Finally, if the bolt holes on the cryostat plate and the saddle are not aligned larger clearance holes in the I-beams will have to be machined.  

Saddle Measurements
Length measured from the bottom edge

Sagitta measured perpendicular to wire

	Length
	Sagitta
	Measured Length
	Measured Sagitta

	264.3 (key corner)
	66.7
	
	

	421.3 (key corner)
	97.9
	
	

	585
	123.9
	
	

	1170
	164.4
	
	

	1755
	123.8
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Cryostat Plate Measurements

Length measured from the bottom edge

Sagitta measured perpendicular to wire

	Length
	Sagitta
	Measured Length
	Measured Sagitta

	186.6 (key corner)
	36.6
	
	

	344.9 (key corner)
	55.5
	
	

	422
	63.9
	
	

	844
	85.1
	
	

	1266
	59.2
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