
Brookhaven National Laboratory 

U.S. Department of Energy
USDOE Office of Science (SC)

Collider Accelerator Department

August 1965

R. Damm

High gradient column dividing resistors

BNL-104445-2014-TECH

AGS/AD/Tech Note No. 4;BNL-104445-2014-IR

Notice: This technical note has been authored by employees of Brookhaven Science Associates, LLC under
Contract No.AT-30-2-GEN-16 with the U.S. Department of Energy. The publisher by accepting the technical note
for publication acknowledges that the United States Government retains a non-exclusive, paid-up, irrevocable,
world-wide license to publish or reproduce the published form of this technical note, or allow others to do so, for
United States Government purposes.



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.  



Accelera tor  Department 
BROOKHAVEN NATIONAL LABOMTORY 

Associated Un ive r s i t i e s , Inc .  
Upton, L.I. N.Y. 

AGS DIVISION TECHNICAL NOTE 

No. 4 

R. Dam 
August 24,1965 

During t h e  t e s t i n g  of t h e  r e s i s t o r s  f o r  t h e  new s h o r t  column, one of 
t h e  t es t  r e s i s t o r s  f a i l e d  a t  114,000 v o l t s .  The p resen t  column design c a l l s  
f o r  a 15-sec t ion  column wi th  r e s i s t o r s  running a t  50,000 v o l t s .  Th!e column 
may be  shortened a t  some la ter  d a t e  t o  a 10-sec t ion  column wi th  r e s i s t o r s  
running a t  75,000 v o l t s .  It w a s  t h e  genera l  f e e l i n g  a t  t h e  t i m e  of t h e  
f a i l u r e  t h a t  t h e  r e s i s t o r s  should no t  a t  any t i m e  be  t h e  l i m i t i n g  f a c t o r  on 
t h e  column design. S ince  the  p r o p e r t i e s  of t h e  r e s i n  and the  e f f e c t  of high 
vo l t age  on t h e  r e s i n  over long per iods  of t i m e  are  no t  known, a program 
was s t a r t e d  t o  improve t h e  o v e r a l l  p r o p e r t i e s  of t h e  r e s i s t o r  assemblies .  
The genera l  i dea  i s  t o  improve t h e  thermal conduct iv i ty  of r e s i n  wi.thout any 
l o s s  of e l e c t r i c a l  p r o p e r t i e s .  The f i r s t  t e s t  ind ica t ed  a few th ings  of 
i n t e r e s t .  

1. S m a l l  amounts of f i l l e r  w i l l  s e t t l e  out  of t h e  c a s t i n g  unl.ess a 

2. Small amounts of f i l l e r  have l i t t l e  e f f e c t  on the  propert i .es  of 

3.  The f i l l e r s  used do no t  seem t o  lower t h e  d i e l e c t r i c  s t r e n g t h  of 

The second test  i n  which a thermis tor  w a s  bonded t o  t h e  r e s i s t o r s  

f a s t  cu re  cyc le  i s  used. 

t h e  cas t ing .  

t h e  r e s i n .  

i nd ica t ed  t h e  following: 

1. The temperature r i se  i n  Block 1 w a s  about  ha l f  t h a t  i n  Block 4. 
2. Block 1 and Block 2 show a s m a l l  d i f f e r e n c e  even though t h e r e  i s  

3 .  Block 3 f i l l e d  wi th  alumina wi th  t h e  same r a t i o  as Block I. has  a 

t w i c e  as much f i l l e r  i n  Block 1 as i n  Block 2. (F i l l e r -bo ron-n i t r ide ) .  

temperature r i s e  about one t h i r d  g r e a t e r  than  Block 1. 

The au thor  f e e l s  t h a t  t h e  r e s i n  system i n  Block 2 be ing  lower i n  v i s c o s i t y  
us ing  only one h a l f  as much f i l l e r  i s  t h e  system t o  use  i n  t h e  c a s t i n g  of t h e  
f i n a l  r e s i s t o r s .  

D i s t r i b u t i o n :  A. van Steenbergen 
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