


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, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness 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. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



uCRL-9658 
UC-37 1nstrument.s 
TID-4500 - (19th Ed. ) 

UNIVERSITY OF CALIFORNIA 

Lawrence Radiation Laboratory 
Berkeley,  California 

Contract No. W -7405-,eng-48 

AN IMPROVED SOCKING TECHNIQUE FOR MASTER SLAVES 

T .  C.  Parsons ,  L .  E .  Deckard, and P.  W .  Howe 

October 29, 1962 



AN IMPROVED SOCKING TECHNIQUE FOR MASTER SLAVES 

T. C. Pa r sons ,  L. E .  Deckard, and P. W .  Howe 

Lawrence Radiation Laboratory 
University of California 

Berkeley,'  California 

October 29, ,1962 

A light weight, highly flexible manipulator socking that can. be easi ly  fab-.. 

r icated has  been developed by the Health Chemistry Department  of Lawrence 

Radiation Laboratory.  

A complete socking assembly  for  a pa i r  of s tandard Model 8 mas te r - s l ave  

manipulators is' show-n in Fig.  1, mounted. on a hot-cell  box designed fo r  totally 

enclosed operation behind a shielding wall. 

The assembly  can be considered in three  sections: 

1. The upper inverted cone sectibn with i t s  suspension sys tem,  which provides 

f o r  X and Y motion of the s laves.  

2. The bellows section, which.provides f o r  Z motion a s  well a s  wr i s t  move-  

ment  and rotation. 

3;  . The . mitten, which encloses  the tong-activating f ingers .  

The ,upper ' sec t ion  i s  constructed of 0.020-in. polyvinyl chloride sheeting, 

fabricated and welded by s tandard techniques. 

The bellows section i s  unusual and i t s  fabricat ion i s  a follows.. 

The beilows i s  formed out of two f la t  s,ke.t& of vinyl'(0.020 and 0.040 in. ), 

which a r e  welded together,  rolled into a cylinder,  and welded with a single 

s e a m  the length of the cylinder. A V slot  i s  cut into the end of the 0.020-in. : 

section and the edges welded together to produce the des i r ed  taper  of the low- 

e r  section to which the mit ten will be joined. s e e  Fig. 2 ,  p a r t  1. Th.e. upper 
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p a r t  of bellows i s  made of 0.040-in. sheeting to provide support f o r  the lower 

section and to prevent  the folds of the upper section f r o m  being pulled out by 

the suspended weight of the lower section. 

The tube i s  formed into bellows by a pleating technique in  which the folds 

a a r e  formed in a simple mold and s e t  with heat.  

The mold consis ts  of a s e r i e s  of f l a t  d i sks  with t r iangular  holes,  stamped 

out of 22-gauge aluminum. . Since the length of the bellows section i s  a function 

of the number of plates used, and the d iameter  of a function of the s ize of the 



t r iangular  cutout, the dimensions can be al tered a s  des i red  and tapered s e c -  

tions formed. 

The d isks  a r e  strung on two rods,  a s  shown in Fig. 2.2, and spaced 3/4 in. 
' apa r t .  The molds a r e  placed on the rods with the base of the triangle on top on 

al ternate  molds and on the bottom f o r  the o thers ,  s o  that the apex of the triangle 

a l te rna tes  f rom top to bottom on consecutive disks.  

The welded vinyl tube i s  then pulled through the t r iangular  ape r tu res  so  that 

a sma l l  excess  protrudes f r o m  the f i r s t  and l a s t  section (Fig. 2.3). Plugs a r e  

put into these end sections and the inside of the tube i s ,  inflated with a i r  to about 

,a pound p r e s s u r e  to remove wrinkles.  The spacing of the d isks  i s  then checked 

and adjusted so  that the bulges of the inflated vinyl tube between the disks a r e  

relatively even (Fig .  2.4) .  

The p r e s s u r e  hose i s  then disconnected, but a i r  i s  allowed to escape only 
' 

slowly through a bleedout, s o  that p r e s s u r e  i s  maintained while the en t i re  mold 

i s  pushed together on the rods,  tightly foldingthe vinyl bulges between the a l -  

. uminum disks .(Fig. 2.5). The collapsed assembly  of vinyl tube and mold . is  

tightly clamped (Fig.  2.6.) and baked a t  1 20°c for  20 minutes.  

After cooling, the assembly  i s  unclamped and the vinyl section removed f r o m  
. . 
the mold d isks .  I t  i s  now ready to be welded into the upper section of the booting. 

The mit ten . . for . the  tongs i s  formed by a combination dipping and 'brushing 

'm6thod using a vinyl plastisol.  A thin-shell  porcelain mold is used fo r  forming, 

. and the des i r ed  thickness of .mater ia1 i s  built up in a s e r i e s  of dips.  Cr i t ica l  

a r e a s  a r e  brushed to control thickness and the m a t e r i a l  i s  jelled. between coats  

by baking fo r  3 minutes a t  1 8 5 ~ ~ .  F iberg lass  reinforcement  a r e  inser ted  in  

a r e a s  subject to wear  a s  the l aye r s  ake built up, and become an. integral p a r t  

of the mater ia l .  ,When the des i r ed  thickness i s  obtained, the jelled ma te r i a l  
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on i t s  porcelain mold i s  cured  for  18  minutes a t  185 C. 

The mold i s  quickly cooled and the vinyl mit ten peeled ,off like a glove. I t  

can  then be welded to the bellows sections,  with the vinyl plast isol  used to f o r m  
0 

the bond. A special  heating ring bakes the joint a r e a  to effect a c u r e  a t  185 C . ? 
fo'r 1 8 minutes .  

This type of socking has per formed well and has  been used i n  a number of 

boxes over  the pas t  year  a t  Berkeley in  a g rea t  var iety of operations that range 

f r o m  high-level chemis t ry  separat ions to the machining and welding of i r r a d i -  

a ted s lugs.  

I r rad ia t ion  t e s t s  have indicated that the component ma te r i a l  of the socking 
7 

will not suffer radiation damage below 10 r .  



Fig. 1; Hot cell box and socking assembly. 



Fig. 2. Forming of the bellows section. 



T h i s  r e p o r t  was p r e p a r e d  a s  a n  a c c o u n t  o f  Government  
s p o n s o r e d  work.  N e i t h e r  t h e  U n i t e d  S t a t e s ,  n o r  t h e  Coin- 
m i s s i o n ,  n o r  any  p e r s o n  a c t i n g  on b e h a l f  o f  t h e  Commission:  

A.  Makes any w a r r a n t y  o r  r e p r e s e n t a t i o n ,  e x p r e s s e d  o r  
i m p l i e d ,  w i t h  r e s p e c t  t o  t h e  a c c u r a c y ,  c o m p l e t e n e s s ,  
o r  u s e f u l n e s s  o f  t h e  i n f o r m a t i o n  c o n t a i n e d  i n  t h i s  
r e p o r t ,  o r  t h a t  t h e  u s e  o f  any i n f o r m a t i o n ,  appa -  
r a t u s ,  method ,  o r  p r o c e s s  d i s c l o s e d  i n  t h i s  r e p o r t  
may n o t  i n f r i n g e  p r i v a t e l y  owned r i g h t s ;  o r  

B. Assumes any  l i a b i l i t i e s  w i t h  r e s p e c t  t o  t h e  u s e  o f ,  
o r  f o r  damages r e s u l t i n g  from t h e  u s e  o f  any  i n f o r -  
m a t i o n ,  a p p a r a t u s ,  me thod ,  o r  p r o c e s s  d i s c l o s e d  i n  
t h i s  r e p o r t .  

A s  u s e d  i n  t h e  a b o v e ,  " p e r s o n  a c t i n g  on b e h a l f  o f  t h e  
Commission" i n c l u d e s  any emp loyee  o r  c o n t r a c t o r  o f  t h e  Com- 
m i s s i o n ,  o r  employee  o f  s u c h  c o n t r a c t o r ,  t o  t h e  e x t e n t  t h a t  
s u c h  employee  o r  c o n t r a c t o r  o f  t h e  Commiss ion ,  o r  employee  
o f  s u c h  c o n t r a c t o r  p r e p a r e s ,  d i s s e m i n a t e s ,  o r  p r o v i d e s  a c c e s s  
t o ,  any i n f o r m a t i o n  p u r s u a n t  t o  h i s  employment o r  c o n t r a c t  
w i t h  t h e ~ c o m m i s s i o n ,  o r  h i s  employment  w i t h  s u c h  c o n t r a c t o r .  




