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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government.  Neither the United States Government nor any 
agency thereof, nor any of their employees, nor any of their contractors, 
subcontractors, or their employees, makes any warranty, express or implied, or 
assumes any legal liability or responsibility for the accuracy, completeness, or any 
third party’s use or the results of such use of any information, apparatus, product, 
or process disclosed, or represents that its use would not infringe privately owned 
rights. Reference herein to any specific commercial product, process, or service 
by trade name, trademark, manufacturer, or otherwise, does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the United 
States Government or any agency thereof or its contractors or subcontractors. 
The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof.  



ACCELERATOR DEPARTMT3NT 

BROOKHAVEN NATIONAL LABORATORY 
Associated Universities, Inc. 

Upton, L.I., N.Y. 

AGS DIVISION TECHNICAL NOTE 

No. 53 
F. Pallas 
June 26, 1968 

SLOU EXTERNAL BEAM SEPTUM AND EJECTOR ASSEMBLIES 

The diverting of a slow external beam from the Alternating Gradient 

Synchrotron is dependent on the installation of two vacuum box and drawer 

assemblies installed in the F-5 and F-10 straight sections of the ring. 

Both vacuum boxes are weldments fabricated from l-l/2" thick aluminum 

alloy 606lST6 annealed after welding at 650°F for two hours then air cooled. 

Vacuum testing was performed prior to flat machining and boring of all openings. 

The F-5 septum box is 37-7/8 in. in length with an overall height of 

17-in. and a depth of 26-5/8 in. 

dimensions. 

Drawer thickness is not included in these 

The F-10 Ejector Box is PO2 inches in length with an overall height of 

17 inches and a depth of 26-5/8 inches. 
in these dimensions. 

Drawer thickness are not included 

Ports of varying diameters are machined into the top, back and sides to 
accommodate pumpout connections, vacuum interlock for targeting mechanism, 
beam vacuum pipe connections, viewing ports for television monitoring, thermor 

couple connections, etc. 

The two drawer assemblies contain magnets mounted on a freely sliding 

plate coupled through two articulated linkages driven by two independent motor 

drive assemblies which permit lateral movement of the magnets towards, or away 

from, the accelerated beam within a range of two inches. 
The magnet assembly, supporting structure, motar-drive assemblies, elec- 

trical and water feed-through are all mounted on a drawer which when closed 

forms the front face of the vacuum box. Toggle clamps are provided on the box 

for rapid closing and sealing of the drawer. 

roller and rail assembly to permit full opening of the drawer permitting access 

The drawer is equipped with a 
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to all internal equipment. Rapid removal of the drawer assembly for servic- 

ing and replacement may be accomplished by disconnecting external water and 

electrical services and lifting the entire assembly off the rail system. 

Motor Drive Assemblies 

Two drive assemblies consisting of a ,510-syn motor, worm and worm wheel., 

rotate a bronze nut threaded on a captive hollow shaft. Through this shaft, 

the current carrying bus and water lines are passed for energizing and cool- 

ing the magnet. The nut and threaded shaft provide the lateral movement for 

magnet positioning. The 72 rpm motor with a worm ratio of 15:l requires an 

8 minute interval for a total travel of 2 inches. 

Vacuum sealing of the drive shafts is through a stainless steel bellows 

as s emb ly . 
The motor drives are remotely operated from the AGS Control Room. 

Position Indicator Assemblies 

The Septum and Ejector assemblies are provided with two remote reading 

position indicator assemblies. 

An encoder provided with shaft-mounted drum whose circumference is pre- 
cisely 3.600-in. is driven by a .OOl-in. stainless steel tape attached to a 

bellows sealed shaft penetrating into the vacuum box. An insulating probe 

made from Mykroy fastened to this shaft maintains constant pressure against 

the magnet and follows an$ lateral movement. Constant pressure on the probe 

results from the atmospheric pressure operating on the external bellows float- 

ing flange. A Negator motor maintains constant tension on the tape and drum 
assembly. Total travel of the position indicator is two inches. Remote read- 

out of the magnet position is displayed on a decitrak digital display chassis 

located in the AGS Control Room. Position accuracy is * 0.001-in. 
Space limitations on the Septum drawer face necessitated the locating 

of the two position indicators at the rear of the F-5 box. The indicator 

probes contact an aluminum angle fastened below the magnet assembly for beam 

clearance. 

The motor drives and position indicator device were darefully calibrated. 
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Afte r  t he  magnet w a s  surveyed t o  a prev ious ly  determined l o c a t i o n  with 

r e spec t  t o  t h e  r i n g  magnet l o c a t i n g  socket ,  See Figure  #l Ejec to r  Assembly and 

Figure  #2 Septum Assembly. 

The encoder assembly w a s  r o t a t e d  u n t i l  a d i g i t a l  d i sp l ay  of 0.500 f o r  t h e  E jec to r  

Assembly and 1.500 f o r  t h e  Septum Assembly w a s  obtained.  The encoder w a s  

clamped i n  t h i s  p o s i t i o n .  This  p o s i t i o n  i s  c a l l e d  the"neutra1" pos i t i on .  

Micrometer readings  were taken of t h e  f l ange  sepa ra t ions  on t h e  Motor Drkve 

Assembly and t h e  P o s t t i o n  I n d i c a t a r  Bellows Assemb-ly. The motor devices  were 

then energized t o  d r i v e  t h e  magnet "howards the  beam" f o r  a t o t a l  d i s t a n c e  of 

1/2- in .  

t h e  t o t a l  d i s t a n c e  &f two inches.  Micrometer measurements were taken i n  1 /4- in .  

increments.  The a t t ached  c a l i b r a t i o n  c h a r t  records  t h e  d e c i t r a k  readout  

(Travel)  and compares t h e  corresponding micrometer readout .  

The e n t i r e  vacuum box w a s  s ea l ed  and evacuated. 

The d r i v e s  were then  u t i l i z e d  t o  d r i v e  t h e  magnet ou t  "from t h e  beam" 

The E j e c t o r  and Septum Magnets can be  "skewed" by energ iz ing  one of  t h e  

d r i v e  assemblies  whi le  t he  o t h e r  d r i v e  remains f ixed .  Skew l i m i t  switches 

opera ted  by a Dkf fe ren t i a l  Bar Assembly r e s t r i c t  t h e  amount of rrskew" t o  pro- 

t e c t  i n t e r n a l  water and e l e c t r i c a l  connections.  The Septum Assembly may be 

"skewed" a t o t a l  of 3/16-in.  and t h e  E jec to r  Assembly i s  l imi t ed  t o  3/8- in .  

Sepa ra t e  l i m i t  switches prevent  damage of t h e  d r i v e  systems, bellows 

assemblies  and p o s i t i o n  i n d i c a t o r  assemblies .  These switches sever  t he  power 

appl ied  t o  the  Slo-syn motors and are set t o  t r i p  a t  each end of t he  2- in .  

range. 
- _I__ - -_ - ._ - - 
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