Saddle Installation

1. Introduction

The installation of the saddles is one of the critical steps in the assembly of the EB.  Several steps are needed in order to insert the saddles.  Careful monitoring of the saddle and module deflections will be required in order to insure that the saddles are acting as predicted.

2. Key Plate Installation

The first step in the installation of the saddle will be the mounting of the key link plate.  Unlike the other link plates the double link plate is the full length of the module.  The first step in mounting the double link plate will be to mount module #43 and #54 but without the link plates attached.  These are the first modules that are attached to the double link plate so they do not need the normal link plates attached.  See figure 1 below.  
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Figure 1

Installation of Module with Double Link Plate

Next, the key link plate needs to be mounted to module #55 and #42.  Since the key link plate runs the full length of the module this plate must be installed while the module is in the horizontal position.  The module will have to be rotated to the horizontal position and the key link plate rotated to the vertical position and then brought into contact with the back of the girder.  The key link plate must be centered on the center of the module.  Once properly located the key link plate will be bolted along its length and the pins match drilled into plate.  It should be noted that several of the pins will be the larger 42mm diameter pins.  

Once the key link plate has been attached to the module the module will be rotated to the vertical position.  This will be difficult because the key link plate extends significantly past the edge of the module and the lifting fixture is designed to be bolted directly to the outer radius of the girder which is not possible in this situation.  The method of rotating the module and lifting it must be studied.  

The module (#55, #42) with the key link plate will then be attached to modules #43 and #54 using the same methods that have been used to install the previous modules.  

3. Checking the Key Link Plate

Once the modules #55 and #42 have been installed with the key link plate attached several checks have to be made.  First, since these modules are cantilevered and not supported by the cradle the gap at the inner radius of these modules must be checked.  Second, the angle of the key plate needs to be measured.  If the gap at the inner radius is large and the angle is not correct then a method needs to be found to provide support for these modules from the cradle in order to close the gap and obtain the proper angle of the key link plate.  

4. Saddle Arrival at CERN and QC check

When the saddles arrive at CERN they must be delivered to Building 185 and uncrated.  They should be stored on the floor on short supports with the main support beam of the saddles as level as possible.  Space has to be arranged on the floor of Building 185 to accept the saddles when they are delivered and so that they can be inspected.  

Once the saddles are delivered to CERN several QC checks will be made.  Argonne Drawing #AT790-1-1 shows several dimensions on the saddle that will be checked at CERN.  These are the basic dimensions of the saddle and for the key and can be checked using simple fixturing that is being constructed at ANL and using basic measuring tools.  

5. Saddle Installation

Iuri has come up with a concept of using the module lifting fixture to lift the saddle.  This will require the design and fabrication of a special adapter plate that will go between the saddles and the lifting fixture.  The module lifting fixture and the roll-over fixture can then be used to move the saddles into plate and to rotate them to the proper angle to engage the key.  

The first and second bottom rows of swivel bolts will be retracted so that first contact between the saddle and the key link plate will be made at only the key and not the swivel bolts.  

The saddle will be moved with the crane so that it engages the key.  There are clearance holes in the saddle curved plate and in the upper part of the key link plate.  Bolts will be run through these in order to draw the key and the saddle together.  See Figure 2
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Figure 2

Clearance holes which will be used to draw the saddle and key link plate together

Long feeler gages will be used at each side of the saddles in order to insure that contact is made at the bottom of the key and along the sides.  Once this is achieved the hydraulic jacks that will be resting on the cradle and are going to support the saddle will be installed and expanded in order to take the load of the saddle off of the crane.  The lifting fixture will then be removed.

Once the saddle is fully supported by the hydraulic jacks further checks will be made with feeler gages in order to insure that full contact is made.  Also the bottom of the saddle support beam will be measured in order to see if it is level.  Dial indicators will be plates at each of the 4 corners of the saddle support beam in order to measure its deflection and potential twist.  

The first and second rows of swivel bolts will then be screwed out to make contact with the key link plate and they will have the required torque applied.

6. Installation of subsequent modules

Once the saddle has been installed and measured the remaining modules on the saddle will be installed.  These modules are installed in a manner that is similar to the other modules that had been installed on the cradle.  The bolts in the region of the saddle will have to be installed through clearance holes in the saddle curved plate.  The swivel bolts at each position will be placed at their nominal position and then torqued as required after the modules have been installed.  Throughout this process the deflections of the saddles will be monitored using the survey marks on the saddle and by monitoring the dial indicators at the bottom of the saddle.  

7. Removal of the cradle

Once the final module has been added to the top of the saddle the structure will be stable without the cradle so it can be removed at that time.  The current plan is to use the hydraulic jacks that support the saddles in order to raise the saddle and modules off of the support cradle.  This will require the coordination of several (4, 6 or 8?) hydraulic jacks so that the bottom of the saddles remain level within 3mm.  A simple hydraulic control system will be needed to perform this task.  In addition to the dial indicators on the bottom of the saddle there will be dial indicator placed on the cradle in order to measure the deflection of the modules during the lift.  Once separation of the modules from the cradle has take place the saddle movement will be halted and the jacks locked into place.  

8. Conclusion

There are several points that need to be finalized before the saddles are installed.

· Method for installing the key link plate on the module and then rotating the module to the vertical position.

· Method for lifting the module with the key link plate attached to it.

· Arranging for adequate space on the floor of 185 to accept the saddles and have them inspected.

· Final design and fabrication of the adapter plate between the saddles and the module lifting fixture.  

