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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.  
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REPORT ON TRIP TO CAMBRIDGE ELECTRON ACCELERATOR 

I a m  r epor t ing  on t h e  t r i p  made by D. Hoober and myself t o  t h e  C.E.A. 
The purpose of t h i s  t r i p  w a s  t o  i n v e s t i g a t e  t h e  methods used f o r  s e a l i n g  
t h e  vacuum chambers i n  t h e  CEA, wi th  t h e  p o s s i b i l i t y  of applying some of 
t h e i r  techniques a t  AGS. 

Vacuum Chamber Sea ls :  The s tandard  vacuum chambers were o r i g i n a l l y  
sea l ed  wi th  aluminurnxire (see CEA-TM-44). This  design compresses a .081 
diameter (alum. a l l o y  1100 T-0), s o l i d  w i r e  r i n g  t o  a th ickness  of .060-in. 
between two f l a t  s t a i n l e s s  steel f l anges  machined t o  a 32 micro-inch f inksh .  
The squeeze depth i s  c o n t r o l l e d  wi th  a .060 t h i c k  r e t a i n i n g  r i n g  which a l s o  
l o c a t e s  t h e  aluminum r ing .  S t a i n l e s s  steel  b o l t s  are used t o  "make-up" t h e  
j o i n t .  A s e a l i n g  f o r c e  of 1200 l b s  pe r  l i n e a r  inch of gaske t  i s  used. 
Through normal use,  t h e  unprotected s e a l i n g  f aces  of t h e  f l anges  become 
scra tched  and s e a l i n g  wi th  aluminum becomes more d i f f i c u l t .  Lead w i r e  
gaske ts  were t r i e d  as were indium w i r e  seals. The "creep" a s soc ia t ed  wi th  
indium caused minor leaks  ( f langes  had t o  occas iona l ly  be  r e t igh tened) .  
The indium a l s o  adheres  t o  t h e  f l anges  causing a c leaning  problem. 
gaske t s  w e r e  s u c c e s s f u l l y  used and are  now i n  genera l  u se  on t h e  machine. 
They have had no problems wi th  "creep" o r  w i th  lead  s t i c k i n g  t o  t h e  f l anges .  
Lead w i r e  (100% pure)  .060-in. diameter i s  compressed t o  .012/.015 th i ck .  
S t r i c t  torquing of t h e  b o l t s  i s  no t  r equ i r ed  t o  make a l e a k  t i g h t  seal. 
To make a lead  gaske t  t h e  w i r e  i s  c u t  t o  l eng th  and t h e  ends fused toge the r  
us ing  a hand torch .  The r e s t r i c t i o n s  on t h e  j o i n t  a re  no t  too  c r i t i c a l  
s i n c e  t h e  gaske t  i s  compressed t o  one q u a r t e r  of i t s  o r i g i n a l  s i z e .  
The formed w i r e  r i n g  i s  a l igned  between the  f l a t  chamber f l anges  wi th  
l o c a t i n g  s tuds  and then  t igh tened .  

Lead 

No r e t a i n i n g  r i n g  i s  used. 

Valves: I s o l a t i o n  va lves  on t h e  CEA are a l l  m e t a l  bellows sea led .  
The g a t e  seat i s  lead  s e a l i n g  a g a i n s t  a r a i s e d  r i n g  on t h e  i n s i d e  of t h e  
s t a i n l e s s  va lve  body (bas i c  k n i f e  edge design) .  
(30-70 f t .  l b s )  t o  produce t h e  requi red  s e a l i n g  fo rce .  

The va lve  has  t o  be  torqued 

Remarks: The use  of l ead  i n  a vacuum system i s  no t  new o r  unique. It 

Although w e  have no t  had 
has  a vapor p re s su re  of a t  3OO0C and a me l t ing  p o i n t  of 327OC making i t  
s u i t a b l e  f o r  gene ra l  u s e  i n  a high vacuum system. 
the  problem of indium s t i c k i n g  t o  t h e  f l anges  as repor ted  by CEA and o t h e r s ,  
i t  would be  w i s e  f o r  use  t o  t r y  lead  p l a t i n g  the  m e t a l  O-rings. This  should 
a l s o  he lp  i n  handl ing and s t o r i n g  the  r i n g s  and poss ib ly  even i n  t h e  p l a t i n g .  

Since CEA has  not  found t h e  "creep" of l ead  seals excess ive ,  t o  t h e  p o i n t  
of r equ i r ing  r e t i g h t e n i n g ,  w e  should cons ider  us ing  lead  w i r e  gaske ts  f o r  odd 
shaped seals such as t a r g e t  box covers  t o  estimate t h e  outgass ing  from the  rubber 
seals. 

Di s t r ibu t ion :  V. Buchanan, C .  Gould, J. G r i s o l i ,  D. Hoober, C .  Lasky, I. Po lk  
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The duoplasmatron i n  t h e  present  p r e i n j e c t o r  cont inues t o  perform 

r e l i a b l e  w i t h  an averaged beam cur ren t  of around 75 mA a f t e r  t h e  column. 

Harold Wroe th inks  t h a t  t h e  cathode at tachment  w i l l  soon be i n  i t s  f i n a l  

state. 

Harold took a bunch of emi t tance  measurements a t  750 keV f o r  var ious  

cond i t ions  and geometries of t h e  e x t r a c t o r  reg ion  of t h e  source ;  he i s  

s t i l l  i n  t h e  process  of eva lua t ing  h i s  r e s u l t s .  An i n t e r e s t i n g  f e a t u r e  

anyhow, i s  t h a t  wi th  a s m a l l  expansion cup ($ = 1% mm i n s t e a d  of 4 mm), 

an  important h igher  b r i l l i a n c e  (h 8 x 10 d / c m  r a d  ) could be o b t a h e d ,  

maintaining t h e  same column output  c u r r e n t .  To determine t h e  maximum 

column output  (which i s  no* 115 mA), he plans t o  i n s t a l l  a so lenoid  wi th  

l a r g e  inner  diameter j u s t  behind t h e  coJmnn. 

8 2 2  0 

The duoplasmatron wi th  l a r g e  cup has  been i n s t a l l e d  i n  t h e  r i g ;  

un fo r tuna te ly  o s c i l l a t i o n s  (& 15% of t h e  peak va lue )  have been observed 

on t h e  output ,  bu t  - none on t h e  d ischarge  c u r r e n t ,  which w a s  inherent  i n  

previous r e s u l t s  w i th  t h e  o ld  source.  The only d i f f e r e n c e  was  t h e  anode 

exit ho l6  (0.025-in.) ,  which could not be made l a r g e r  due t o  t h e  absence 

of cool ing  around t h e  leak, A quick check of some l a r g e r  cup s i z e s  on 

Harold's  r i g  proved t h a t  t h e  s i z e  of t h e  exi t  ho le  w a s  indeed important.  

A cathode air-vacuum lock is  i n  t h e  workshop, 

Acce lera t ing  Column 

A column has  been assembled wi th  one set of vo l t age  d i v i d e r s  

(bananas) and spa rk  gaps. Vacuum has been obtained as low as 6 x 

(meter i n d i c a t i o n ) .  

o - ~  
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Vincent Kovarik 's  RDI power supply is  now running more o r  less 

r e l i a b l y  a t  600 kV. The r e c t i f i e r s  are s t i l l  a weak p a r t ;  l i f e  tests wi th  

modified Machlet t  tubes w i l l  s tart  soon. The Em bushing (an unshielded 

Sames cable)  and t h e  connections wi th  t h e  measuring dome s tood  600 kV 

during s h o r t  t r i a l s .  Em tests of dome and column are i n  progress .  

The v i t a l  p a r t s  f o r  t h e  inner  s t r u c t u r e  and assembling a r e  ready;  

however, B i l l  Schneider has t o  modify t h e  adaptor  of t h e  source ,  s o  t h a t  

t h e  anode can reach t h e  e x t r a c t o r  a t  c l o s e r  d i s t ances  than  o r i g i n a l l y  

planned. H i s  measuring box should be ready as soon as poss ib l e ,  (u l t ima te  

d a t e  - middle of  March!). 

F i n a l  cab l ing  by Bob Lockey's people  should be f i n i s h e d  soon. A 

150 kV power supply w i l l  be  i n s t a l l e d  i n  the  equipment dome; i t  can be 

used e i t h e r  t o  inc rease  t h e  vo l t age  up t o  750 kV o r  as a standFby i n  case  

of lower l i m i t a t i o n  i n  R D I ,  bushings,  e tc .  

Af t e r  some modi f ica t ions  of RuQy Dam's so lenoid ,  t h e  t h e o r e t i c a l  

magnetic f i e l d  has been obtained;  s i g n i f i c a n t  asymmetries (- 5% of a x i s  

f i e l d  va lue)  w i t h i n  an  e f f e c t i v e  core  of  2- in .  were observed over s h o r t  

d i s t ances  on both ends of t h e  so l eno id .  An improved ve r s ion  wi th  twice 

t h e  number of t u r n s  per  u n i t  l ength  than  t h e  o r i g i n a l  one w i l l  diminish 

t h e  above asymmetries t o  a smaller f i g u r e .  

0 

Dick A m a r i ' s  750 kV automatic  emi t tance  u n i t  i s  more o r  less 

designed. 

The 50 MeV emi t tance  u n i t  i s  i n  t h e  assembling s t a t u s .  There i s  

some l ack  of t echn ic i ans  i n  t h i s  bu i ld ing  per-iod. 

Attached you w i l l  f i n d  a t i m e  schedule  of t h e  Hv tests,  e t c .  

cc: R. Amari 
R. Damm 
V.  Kovarik 
R. Larson 
R. Lockey 
V. Racanie l lo  
W. Schneider 
A. van Steenbergen 
H. Wroe 
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TIME 

Feb . 
7- 11 

RDI - dome - column HV tests . .  
~~~ 

I n s t a l l a t i o n  T i -e l ec t rodes  

HV tests column and e l e c t r o d e s  

I n s t a l l a t i o n  i o n  source ,  emi t tance  box, 
b e l t ,  f r eon  cool ing ,  so l eno id ,  second 
set o f  v o l t a g e  d i v i d e r s  

SCHEDULE 

Feb. 
14- 1 

Feb. 
* 2-1-2 I 

I w -------: 


