 Repairs and improvements to the


 CHARISSA scattering chamber and beamline


 at the Vivitron, Strasbourg


January 16th - 20th 2000


vs. 2


 http://nnsa.dl.ac.uk/Charissa/documents/tech0001.doc





N.M.Clarke 31/1/00





A working team consisting of :-


Nick Ashwood (Bham), Craig Bickerton (Staffs), Nobby Clarke (Bham), Roger Ward (Staffs) and Doug Watson (York), carried out a number of repairs to the scattering chamber at Strasbourg, and held a meeting with F. Haas and R Rebmeister to discuss plans for the beamline.


	 These actions arose from the  meeting described in the document  :-


		 http://nnsa.dl.ac.uk/Charissa/documents/meet9905.





Proposed work:-





a. To repair the leaking drive mechanism on ARM4 by sawing off the drive mechanism


and fitting a  special sealing unit made at York.





b.  To remove the polarimeter chamber and eventually return it via Daresbury to Staffs.





c. To check the oil in the pumps,  replace all the rubber drive couplings in the rotary pump drives, and rectify the serious leaks in the scattering chamber.





d. To remove the ARM/TARGET control cables and control rack to return it ASAP to Daresbury for renovation and new hardware and software.





e. To send the collimator box, and any other components back to Daresbury for repair.





f. To remove the beamline Faraday cup and beam scanner and try to repair them or else


send them to Daresbury. NOTE that this item was superceded by the decisions taken at the meeting on 18th January  at the Vivitron.





Work carried out





a. After 3 hours of sawing and 1 hour of filing, the special seal was tried, but the upper ring would not fit and had to be turned out by +20 microns  on the internal radius in the workshop. Eventually it was fitted next day, and proved successful (see later).





b.  The polarimeter box was removed ( with much struggling! ); it was noted that there was a long and deep groove in the top face of the chamber which lay right under the line of the O ring - this was certainly one of  the problem vacuum leaks on the scattering chamber. The  box flange was removed and the chamber sealed using the Faraday cup


moved forward from its usual position until it was close to the chamber ; this involved splitting the suppression magnet which still remains in its original location and therefore


will need to be remounted unless a new piece of beampipe is inserted to replace the polarimeter box, and the F/cup moved back.





c. Work began on the rubber cush drives on the rotary pumps; 3 out of 4 were found to be split; all were replaced by new components. 


	 


A test evacuation of the chamber  revealed that there were still considerable problems: the pressure struggled to get down to 4 x10^-5 torr,  mostly because the turbo PT636 could not be brought into action because the backing pressure from the rotary pump PR636 would not drop below  0.2 torr. After removing the input air filter on PR636 we discovered   a hard, sulphur like deposit  ( 'gunge') completely blocking the  tea strainer filter at the pump entrance, and inside the pump below the inlet flange. All components were ultrasonically cleaned and the backing pressure improved, but the automatic solenoid valve VA636 would not open to back the turbo. This valve was removed and discovered to be full of water and other 'gunge'; tests using a manual controlled switch could not activate the solenoid - this valve was returned to Daresbury. The solenoid valve  VA634 in the roughing line was used  in place of VA636. However, the backing pressure on PR636 was still poor, and it was found that the large O ring on the filter 'mushroom' was badly cracked and no spares of the correct size could be obtained at Strasbourg, so the backing line from PT636 was connected directly to the backing pump without the in-line filter - all  then worked OK.


The inlet filters on the roughing pump (PR634) and on the other turbo backing pump (PR635) were also investigated and were also found to be partially blocked with the yellow 'gunge' - both were stripped to inside the inlet flanges and all components ultrasonically cleaned.


A long session of leak chasing using equipment and experts supplied by Strasbourg identified a number of other leaks - fortunately mostly around the top of the scattering chamber, but none underneath around the arms/target drive region, and no leak around the  special seal installed on arm 4. A serious leak on the  chamber lid gate valve was identified as a small metal thread lying right across the O ring underneath the gate valve. This O ring was replaced along with many others. Other components  and valves used for the gas handling rack were identified with leaks, so were removed and stored in the steel cupboard nearest the entrance to beam area D.


Following this work, the chamber was evacuated, and came down rapidly to  10^-5 in about  an hour, and overnight it reached 3 x10^-6;  this pressure is certainly better than it has been since the chamber was at Daresbury. It is certain that new O rings on the inlet filters to the rotary pumps ( and perhaps a bake out of the molecular sieves) could improve this ultimate pressure.





d. The cables to the arm control rack were labelled, and drawn back through the trunking;


the electricity supplies were removed, and the rack ( 300kg!) manouvered into a position on the other side of the beamline after removing a piece of beam pipe. The technical staff at the Vivitron will place a plywood cover over the front of the rack to protect the electronics and ship the rack back to Bob Cunningham at Daresbury via a CNRS-approved shipping arrangement.  Other components for repair will travel by ordinary post. Florent Haas also hopes to send the old polarimeter chamber back to Daresbury in a wooden crate along with the arm control rack.





e. An attempt was made to investigate the failure of the Faraday cup in the beamline;


a short was discovered  inside the copper block which forms the cup, but despite attempts to cure it, the reistance to earth could not be reduced below about 4 MegOhms.


At this point, we were notified that Robert Rebmeister had already arranged to install a whole new beamline, and had in fact already located the new quadrupole magnets, steering magnet etc in the area D, complete with their stands.


On 18th, we had a meeting with Florent Haas and Rob Rebmeister who confirmed that they were keen to completely remove the existing Charissa beamline and replace it by a standard Vivitron beamline which would be integrated into the normal control system used for all the other Strasbourg lines. The meeting agreed that in the long term, this was a sensible solution which would help  to standardize the beamlines, so that other users could more easily use the Charissa beamline/chamber, and that it would reduce the amount of effort required by the collaboration to maintain this beamline in Strasbourg. A drawing of our proposed requirements and a list were produced and were agreed at the meeting as follows:-





IreS will remove our beamline, quadrupole magnet and diagnostic box.


IreS will insert new quads +steerer + 2 scanners and two Faraday cups.


IreS will replace our beamline, and install ion pumps along the beamline. It is probable that none of the existing beamline would be used in the new line, as it is the wrong size for the new quadrupoles, and adaptors flanges would be expensive to make and non-standard.


IreS would maintain our beamline up to the gate valve immediately before the scattering chamber, and insert an insulating coupling flange beyond the gate valve to isolate the scattering chamber which is on a 'clean' earthing system.


 IreS will relocate the cable patch panel near the chamber because it is too near


 	    to the new beamline stands, and requires shifting by about 20cm; they


	later agreed to try and do this without disturbing the cables if possible.


         6. IreS will try to re-establish the UK type 13 amp sockets on the chamber  which 	were   disconnected when the arm control rack was removed, and also those on 	the side  of the cable patch panel when it is moved. Both sets of sockets are on the 	clean experimental earthing system. Re-connection may not be possible until the  	armcontrol/vacuum rack is re-sited at Strasbourg.


     7. IreS will try to move the vacuum controls  nearer to the chamber; there is plenty       of length of cables to do this.  Since there will be no beamline controls in the rack, it is possible that the new arm control system and the vacuum control could go in a single rack to save floor space.





A copy of this list and a copy of the proposed beamline was passed onto F Haas. An  file called chamber.fig is attached to this document, showing the  new beamline and location of the patch panel etc.


Florent Haas also requested that somebody from the Charissa collaboration should  assist in the re-alignment of the scattering chamber when the new beam line is being aligned, and Doug Watson may be able to help out on this. Florent was informed of the plan to ship the old quads+power supplies to ANU and requested that David Weisser visit Strasbourg to discuss this later in the year.
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 Fig. 1 Proposed modifications to Charissa chamber and beamline at the Vivitron


�
3. Future work and actions arising


a. A new pipe between the scattering chamber and the Faraday cup needs to be installed and vacuum tested. ( ACTION : RAC/RL)





b. The air filters for the turbo backing and roughing  rotary pumps need new O rings installed on the next visit, and tested to see if they all pump down properly. (ACTION:  NMC or RAC/RL ?)





c. The collimator box needs to be re-furbished at Daresbury and re-installed on the scattering chamber before the alignment of the new beamline is complete. (ACTION: RAC/RL)





d. Since the beam line is being completely replaced, most  controls in our vacuum rack are redundant. It is hoped to compress the vacuum controls for the scattering chamber AND the arm controls into a single rack next to the chamber ( as shown in chamber.fig ), so the present vacuum controls for the beam line, and the pumping system for the beam line needs stripping out.  ( ACTION:  RAC/RL ?).


To save space in the new rack  for vacuum and arm controls, it is suggested we have the turbo pump drive units  removed from the rack and situated underneath the scattering chamber.





e. The power supplies for the old quads  need to to be stripped out for future shipping to ANU, including any control modules/crates in the Charissa data acquisition cave. Any useful pieces of the diagnostic box should be stripped and retrieved for future use.  (ACTION:RAC/RL) Someone needs to liaise with David Weissser. (ACTION: BRF?)





f. It is proposed that the  small rotary pump and the small turbo pump on  the beamline should be stripped out and returned to Birmingham. A spare rotary pump and a  turbo ( stripped off the polarimeter box) will remain at Strasbourg. (ACTION: RAC/RL ?)





g. The arm control system needs to be developed and tested at Daresbury, if possible reducing the number of modules and crates in the rack, so as to fit arm controls and vacuum controls in the same rack. It was noted that on dismantling the arm controls that many of the cables in the back of the rack were not connected to anything, so  presumably there are redundant units. (ACTION : SL )


At present  the chamber arms cannot be moved because of the mechanical advantage, and NMC will supply a simple hand controller which can drive the DC motors from a +/-12V supply to shift the arms; however, there would no readout of the angles.





h. Someone needs to be in attendance at Strasbourg to ensure that the refurbished collimator box,  chamber /target  and Faraday cup axis lines up with the new beamline when the alignment work is underway. (ACTION: DLW?)





Contact with EPSRC about the redundant equipment at the Vivitron will be made by Brian Fulton.
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