5.4	HF Elevation System





	The beamline is 8.6 meters above the floor level in the experimental area.  The very forward calorimeters need to be elevated and secured in position before data taking commences.  Since HF detectors are located outside of the main body of CMS, they will be installed into the beam position towards the end of the entire CMS assembly sequence.  If access to the inner components of CMS is required during a shutdown, at least one of HF detectors need to be lowered and put in garage position.  In order to make installation and deinstallation of HF possible, an elevation system is designed as shown in Figure 1.  This system is required to handle the entire weight of HF including its shielding (310 tons) and vertically position the detector within 2 mm of the beam center.





	A set of four hydrolic jacks are located under the floor surface to raise the detector with the transporter table.  Figure 2 shows the locations at the corners of the platform where the jacks will be located.  This is the same location as the airpads.  The detector is raised and a frame is slid under it.  The frame would support the table on the flats shown at four corners.  The rollers for the motion along the beam line are located just above these flats.  The lifting flaps that are attached to the columns of the frames are used to further elevate the detector as shown in Figure 1.





	The raising and lowering operations will have to be performed by a team of crane and rigging operators.  It is expected that it would take about a day to position HF in the beam.  A 10 cm thick lead shielding element is planned to be located in the front part of HF during these operations to reduce the radiation backround originating from the HF absorber to acceptable levels.  Further studies are underway to understand the nature of the activation radiation and its optimized shielding.











Figure 1:  The elevation system is shown above where three frames are used to support the weight of HF and its shielding.











Figure 2:  Bottom view of HF and the transporter table.  Note that the airpads are removed and the four flats are shown where the upright columns of support frames mate the t
