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@  Contact  array. 

©  The  laterally  contacting  elastomeric  array  is  preferably 
adapted  for  use  in  connecting  the  pin  electronics  in  a  test- 
head  to  an  electronic  device  under  test.  The  array  com- 
prises  a  plastic  elastomer  boat  (10)  for  supporting  a  plurality 
of  elastomeric  contacts  (12),  and  an  insulating  thread  or 
filament  (14),  or  retaining  nipples,  for  supporting  the  con- 
tacts  (12)  in  the  elastomer  boat  (10).  The  contacts  (12)  are 
each  cylindrical,  have  a  hole  (15)  for  receiving  the  support- 
ing  thread  (filament)  (14)  or  nipples,  and  are  compressed 
laterally  rather  than  on  their  ends. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   in  gene ra l   to  a  c o n t a c t i n g  

a r r a y ,   and  p e r t a i n s   more  p a r t i c u l a r l y ,   to  a  l a t e r a l l y   c o n t a c t i n g  

e l a s t o m e r i c   a r r a y   which  may  be  used  in  one  or  more  groups  on  t h e  

t e s t - h e a d   of  a  t e s t   system.  In  the  p r e f e r r e d   embodiment  the  c o n -  

t a c t i n g   a r r ay   is  used  to  connec t   the  pin  e l e c t r o n i c s   to  the  i n d i v i -  

dual  p ins   of  the  device   being  t e s t e d .   U s u a l l y ,   the  i n i t i a l   c o n t a c t  

is  made  to  an  i n t e r f a c i n g   p r i n t e d   c i r c u i t   load  b o a r d .  

In  the  pas t   v a r i o u s   methods  and  a p p a r a t u s   have  been  d e s i g n e d  

for  p r o v i d i n g   t h i s   type  of  c o n t a c t .   For  example,   edgeboard  c o n n e c -  

tors   have  been  employed  along  with  o t h e r   s t r u c t u r e s   such  as  a  m e t a l  

p i n - t o - s p r i n g   r e c e p t a c l e   or  s p r i n g - l o a d e d   p r e s s u r e   p ins .   One  common 

connec to r   employs  v e r t i c a l l y - c o m p r e s s e d   s o l i d   c o n d u c t i v e   e l a s t o m e r  

c y l i n d e r s   compressed  on  t h e i r   f l a t   ends.  In  systems  employing  t h e  

l a t t e r   t e c h n i q u e   problems  have  deve loped   p a r t i c u l a r l y   when  i t   is  d e -  

s i r e d   to  s i m u l t a n e o u s l y   c o n t a c t   a  g r e a t   number  of  pins  such  as  i n  

access   of  800  p in s .   I t   has  g e n e r a l l y  b e e n   found  when  employing  more  

than  200  c o n t a c t s ,   the  p r e s s u r e   r e q u i r e d   to  compress  a l l   c o n t a c t o r s  

s i m u l t a n e o u s l y   is  qu i t e   p r o h i b i t i v e   with  t h i s   f l a t   end  c o n t a c t   s t r u c -  

t u r e .  

Another   problem  wi th   the  known  c o n n e c t o r   is  the  r e l a t i v e l y  

low  c o n t a c t   d e n s i t y .  

A c c o r d i n g l y ,   one  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p r o -  

vide  a  l a t e r a l l y   c o n t a c t i n g   e l a s t o m e r i c   a r r a y   compr i s ing   a  p l u r a l i t y  

of  c o n t a c t s   and  which  is  c h a r a c t e r i z e d   by  a  h ighe r   c o n t a c t   d e n s i t y .  

With  the  improved  l a t e r a l l y   c o n t a c t i n g   method  and  device   of  t h i s  

i n v e n t i o n   the re   is  a  r e d u c t i o n   in  the  space  r e q u i r e m e n t   by  at  l e a s t  

25%  which  is  a  s i g n i f i c a n t   improvement  in  c o n t a c t   d e n s i t y .   F u r t h e r -  

more,  t h i s   is  a ccompl i shed   with  no  d e g r a d a t i o n   in  e l e c t r i c a l   p e r -  

formance  because   the  c o n t a c t   r e s i s t a n c e   is  s t i l l   m a i n t a i n e d   at  l e s s  

than  0.10  ohms  per  c o n t a c t .  



Another   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p rov ide   a  

l a t e r a l l y   c o n t a c t i n g   e l a s t o m e r i c   a r r a y   t ha t   is  an  improvement  o v e r  

the  end  c o n t a c t i n g   a r r a y   s t r u c t u r e .   In  accordance   with  the  p r e s e n t  

i n v e n t i o n   t h e r e   is  p r o v i d e d   a  p a r t i a l l y   hollow  e l a s tomer   c y l i n d e r  

t h a t   is  compressed   and  makes  c o n t a c t   on  i t s   s ides   r a t h e r   than  on  

the  ends,  thus  r e d u c i n g   the  r e q u i r e d   p r e s s u r e   to  1/4  t h a t   r e q u i r e d  

for  the  v e r t i c a l l y   compressed  e l a s t o m e r .  

S t i l l   a n o t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p r o v i d e  

an  improved  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   t h a t   is  of  r e l a t i v e l y  

simple  c o n s t r u c t i o n ,   t h a t   is  e s s e n t i a l l y   main tenance   f r e e ,   a n d  

t h a t   can  be  a s sembled   q u i t e   r e a d i l y .  

To  a c c o m p l i s h   the  f o r e g o i n g   and  o the r   o b j e c t s   of  t h i s   i n v e n -  

t i on   t h e r e   is  p r o v i d e d   a  l a t e r a l l y   c o n t a c t i n g   e l a s t o m e r i c   a r r a y  

t h a t   compr i ses   an  e l e c t r i c a l l y   i n s u l a t i n g   suppor t   member  p r e f e r a -  

b l y  i n   the  form  of  a  p l a s t i c   e l a s t o m e r   boa t ,   and  a  p l u r a l i t y   o f  

e l a s t o m e r i c   c o n t a c t s .   The  suppor t   boat   has  means  for  r e c e i v i n g  

the  e l a s t o m e r i c   c o n t a c t s   d i s p o s e d   in  a  spaced  a r r ay .   This  r e c e i v i n g  

means  may  compr i se   a  p l u r a l i t y   of  th rough  s l o t s   t h a t   ex tend  in  a  

l i n e a r   a r r a y .   Means  are  a l so   p rov ided   for  s u p p o r t i n g   the  e l a s t o m e r i c  

c o n t a c t s   wi th   each  c o n t a c t   being  suppor t ed   in  a  p o s i t i o n   p e r m i t t i n g  

l i m i t e d   c o m p r e s s i v e   movement  r e l a t i v e   to  the  suppor t   member.  The 

e l a s t o m e r i c   c o n t a c t   is  p r e f e r a b l y   c y l i n d r i c a l   and  p a r t i a l l y   h o l l o w  

by  the  p r o v i s i o n   of  an  a x i a l   passage   t h e r e t h r o u g h   to  aid  in  e a s e  

of  c o m p r e s s i o n   of  the  e l a s t o m e r i c   c o n t a c t   and  f u r t h e r   to  accomoda-  

te  the  means  for  s u p p o r t i n g   the  e l a s t o m e r i c   c o n t a c t   in  the  s u p p o r t  

member.  The  s u p p o r t   means  for   the  c o n t a c t s   in  one  embodiment  c o m p r i -  

ses  a  f i l a m e n t ,   t h r e a d   or  the  l i k e  w h i c h   commonly  s u p p o r t s   a  l i n e a r  

a r r ay   of  c o n t a c t s   by  p a s s i n g   through  the  a x i a l   hole  in  each  c o n t a c t .  

In  a n  a l t e r n a t e   embodiment  the  f i l a m e n t s   may  be  r e p l a c e d   by  r e t a i n -  

ing  n i p p l e s   t h a t   ex tend   p a r t i a l l y   into  the  ax i a l   hole  from  o p p o s i t e  

s ides   of  the  c o n t a c t .   The  accomodat ing   s l o t   in  the  suppor t   b o a t  



suppor t s   the  c o n t a c t s   so  t h a t   they  p r e f e r a b l y   extend  both  above  

and  below  the  upper  and  lower  l i m i t s   of  the  suppor t   boa t .   The 

d iamete r   of  the  hole  in  the  c o n t a c t   is  p r e f e r a b l y   s u f f i c i e n t l y  

l a rge   in  compar i son   wi th   the  d i a m e t e r   of  the  f i l a m e n t   or  o t h e r  

suppor t   member  so  as  to  p r o v i d e   some  l i m i t e d   play  between  t h e  

c o n t a c t   and  the  suppor t   t h e r e f o r .  

Numerous  o the r   o b j e c t s ,   f e a t u r e s   and  advan tages   o f  

the  i n v e n t i o n   should   now  become  a p p a r e n t   upon  a  r ead ing   of  t h e  

f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   taken  in  c o n j u c t i o n   with  the  a c -  

companying  drawing,   in  w h i c h :  

FIG.  1  is  a  exp loded   p e r s p e c t i v e   view  showing  the  l a t e -  

r a l l y   c o n t a c t i n g   e l a s t o m e r i c   a r r a y   of  the  p r e s e n t   i n v e n t i o n ;  

FIG.  2  is  a  c r o s s - s e c t i o n a l   view  taken  along  l ine   2 -2  

of  FIG.  1  l o n g i t u d i n a l l y   th rough   the  a r r a y ;  

FIG.  3  is  a  c r o s s - s e c t i o n a l   view  taken  along  l ine   3 - 3  

of  FIG.  2  w i th   the  c o n t a c t   shown  p r i o r   to  c o m p r e s s i o n ;  

FIG.  4  is  a  view  s i m i l a r   to  t h a t   shown  in  FIG.  3  b u t  

wi th   the  c o n t a c t   in  i t s   compressed  c o n d i t i o n ;  

FIG.  5  is  a  p e r p e c t i v e   view  of  an  a l t e r n a t e   c o n s t r u c t i o n ,  

p a r t i c u l a r l y   for   the  e l a s t o m e r   boa t ;   a n d  

FIG.  6  is  a  c r o s s - s e c t i o n a l   view  s i m i l a r   to  t h a t   shown 

in  FIG.  2  showing  an  a l t e r n a t e   suppor t   for  the  c o n t a c t s   e m p l o y i n g  

r e t a i n i n g   n i p p l e s .  

With  r e f e r e n c e   to  the  d rawings ,   t h e r e   is  shown  in  FIGS. 

1-4,  one  embodiment  of  the  l a t e r a l l y   c o n t a c t i n g   e l a s t o m e r i c   a r r a y  

of  t h i s   i n v e n t i o n   compr i s ing   t h r e e   b a s i c   components  i n c l u d i n g   a  

p l a s t i c   e l a s t o m e r   boat   10,  a  p l u r a l i t y   of  e l a s t o m e r i c   c o n t a c t s   12 ,  

and  an  i n s u l a t i n g   t h r ead   or  f i l a m e n t   14.  FIG.  1  shows  the  a r r a y  

in  an  exploded  view  wi th   r e l a t i o n s h i p   to  p r i n t e d   c i r c u i t   b o a r d s  

16  and  18.  The  p r i n t e d   c i r c u i t   boards   16  and  18  have  a s s o c i a t e d  

t h e r e w i t h   a  s e r i e s   of  c o n d u c t i v e   s t r i p s   17  and  19,  r e s p e c t i v e l y .  



The  e l a s t o m e r   ho lde r   or  boat   10  is  molded  or  m a c h i n e d  

us ing   p r e f e r a b l y   a  r i g i d   t h e r m o p l a s t i c   m a t e r i a l   with  a  vo lume 

r e s i s t i v i t y   of  at  l e a s t   1  x  1 0   ohm -  cm.  The  ho lder   10  may 

be  made  of  l exan .   There  are  d i sposed   in  the  ho lder   a  p l u r a l i t y  

of  s l o t s   13  d i s p o s e d   in  a  l i n e a r   a r r a y   and  ex t end ing   b e t w e e n  

the  top  s u r f a c e   20  and  the  bottom  s u r f a c e   22  of  the  ho lde r   10 .  

The  h e i g h t   of  the  ho lde r   10  between  s u r f a c e s   20  and  22  is  s m a l l e r  

than  the  d i a m e t e r   of  the  c y l i n d r i c a l   e l a s t o m e r i c   c o n t a c t s .  

FIG.  3  shows  t h i s   c l e a r   d i f f e r e n c e   in  d imension.   The  number  o f  

e l a s t o m e r   s l o t s   13  may  vary   in  each  a r r a y .   The  e l a s t o m e r i c   c o n -  

t a c t   13  may  be  cut   from  a  long  p iece   to  s p e c i f i c   l e n g t h s   to  f i t ,  

as  i n d i c a t e d   in  FIG.  2  in  each  accomodat ing  s l o t .   The  e l a s t o m e r i c  

c o n t a c t   c o n t a i n s   c o n d u c t i v e   m a t e r i a l   p r e f e r a b l y   wi th   a  volume 

r e s i s t i v i t y   of  0 .010  ohm -  cm.  With  a  l e n g t h   of  the  c o n t a c t   o f  

on  the  o rder   of  0.10  inch  wi th   a  d e f l e c t i o n   of  a p p r o x i m a t e l y  

0.035  inch  a g a i n s t   g o l d - p l a t e d   p r i n t e d   c i r c u i t   board  e tch ,   t h e r e  

is  a  c o n t a c t   r e s i s t a n c e   of  0.100  ohms  at  a  maximum.  The  c o m p l e t e  

a r r a y   d e s c r i b e d   in  the  drawing  is  adapted  for  p roper   o p e r a t i o n  

over  a  t e m p e r a t u r e   range  of  0 °  -   70°  c.  at  a  r e l a t i v e   h u m i d i t y  

of  50%. 

In  acco rdance   wi th   one  method  of  assembly,   the  e l a s t o -  

meric  c o n t a c t s   12  are  loaded  into  the  s l o t s   13  of  the  h o l d e r   10 

and  are  c a p t i v a t e d   by  p a s s i n g   a  n o n - c o n d u c t i v e   rod  or  f i l a m e n t  

14  th rough   a l l   of  the  c e n t r a l   holes   15.  As  i n d i c a t e d   in  FIG.  2 ,  

the  ends  21  of  the  f i l a m e n t   are  secured   to  the  u p r i g h t   wa l l s   26 

of  the  h o l d e r .   The  ends  may  simply  be  secured   by  a p p l i c a t i o n   o f  

heat   to  weld  them  to  the  wal l   26.  The  completed  a r r ay   is  p l a c e d  

on  the  c o n t a c t i n g   area   of  the  PC  board  16  keyed  by  two  a l i g n m e n t  

stems  28  t h a t   are  a l i g n e d   with  c o r r e s p o n d i n g   holes   29  in  t h e  

p r i n t e d   c i r c u i t   board  16.  The  a r r a y   may  be  held  in  p lace   by  two 

r e t a i n i n g   r i ngs   (not  shown) .  



FIG.  5  i l l u s t r a t e s   a  p r e f e r r e d   boat   c o n s t r u c t i o n   w h i c h  

is  s u b s t a n t i a l l y   the  same  as  the  c o n s t r u c t i o n   d e p i c t e d   in  FIGS. 

1 -4 .  However ,   i n s t e a d   of  us ing   a  t h rough   hole  for  r e c e i v i n g   t h e  

f i l a m e n t   14,  t he re   are  p r o v i d e d   i n d i v i d u a l   s l o t s   32  which  a r e  

in  a l i gnmen t   and  extend  l o n g i t u d i n a l l y   of  the  e l a s tomer   b o a t .  

These  s l o t s   are  s u f f i c i e n t l y   deep  so  as  to  p r o p e r l y   a l i g n   t h e  

c o n t a c t s   12  such  as  in  the  p o s i t i o n   shown  in  FIG.  2  h e r e i n a b o v e .  

The  a r rangement   of  FIG.  5  is  d e s i r a b l e   from  a  s t a n d p o i n t  

of  ease  of  assembly.   All  of  the  e l a s t o m e r i c   c o n t a c t s   12  may  be  

assembled  on  the  f i l a m e n t   14  t o t a l l y   s e p a r a t e   from  the  boat   10 .  

With  the  c o n t a c t s   then  p r o p e r l y   spaced ,   the  assembly  of  c o n t a c t s  

and  f i l a m e n t   are  r e s t e d   in  the  boat   with  the  f i l a m e n t   14  r e s t i n g  

in  the  a l i g n e d   s l o t s   32.  In  t h i s   way  the  f i l a m e n t   does  no t   h a v e  

to  be  t h r e a d e d   with  the  c o n t a c t s   a l r e a d y   in  the  boa t .   The  o p p o s i t e  

ends  of  the  f i l a m e n t   are  e a s i l y   s ecu red   to  the  end  wa l l s   26  b y  

t h e   a p p l i c a t i o n   of  hea t   such  as  by  the  use  of  a  s o l d e r i n g   i r o n  

w h i c h  w i l l   s imply  fuse  the  f i l a m e n t   in to   the  w a l l .  

FIG.  6  shows  an  a l t e r n a t e   embodiment  for  s u p p o r t i n g  

the  c o n t a c t s .   I n s t ead   of  us ing   a  f i l a m e n t ,   t h r ead   of  the  l i k e ,  

the  boat   is  p rov ided   wi th   s l o t s   34  for   accomodat ing   the  e l a s t o m e r i c  

c o n t a c t s   12  wi th   the  s ide  wa l l s   of  each  s l o t ,   such  as  s u r f a c e   36 

in  FIG.  6,  being  p rov ided   wi th   a  n i p p l e   38.  The  d i ame te r   of  t h e  

n i p p l e   38  may  be  comparable   to  t h a t   of  the  f i l a m e n t   14  shown  i n  

FIG.  2.  Thus,  each  c o n t a c t   12  is  s u p p o r t e d   on  o p p o s i t e   s ides   b y  

a  r e s p e c t i v e   n ipp le   38  wi th   the  n i p p l e   e x t e n d i n g   only  p r e f e r a b l y  

a  sho r t   d i s t a n c e   into  the  e l a s t o m e r i c   c o n t a c t .  

Because  the  c o n t a c t   has  s u f f i c i e n t   p l i a b i l i t y   t h e  

c o n t a c t s   may  be  fo rced   over  the  n i p p l e s   u n t i l   the  n i p p l e s   engage  

wi th   the  c e n t r a l   hole  15  in  each  e l a s t o m e r i c   c o n t a c t   12.  Once  t h e  

c o n t a c t s   are  in  p o s i t i o n ,   they  are  r e t a i n e d   in  t ha t   p o s i t i o n   b y  

the  n i p p l e s   but  are  p e r m i t t e d   l i m i t e d   compres s ive   movement,  p a r t i -  



c u l a r l y   in  a  v e r t i c a l   d i r e c t i o n   in  FIG.  6  r e l a t i v e   to  the  s u p p o r t  

m e a n s .  

Having  d e s c r i b e d   one  p r e f e r r e d   embodiment  of  the  p r e -  

sent   i n v e n t i o n ,   i t   should   now  be  a p p a r e n t   t h a t   those  s k i l l e d  

in  the  a r t   t h a t   numerous  m o d i f i c a t i o n s   may  be  made  i.n  the  s t r u c t u -  

re  t h a t   is  d e s c r i b e d ,   a l l   of  which  are  c o n t e m p l e t e d   as  f a l l i n g  

w i t h i n   the  scope  of  t h i s   i n v e n t i o n .   For  example,   g r e a t e r   or  l e s s  

spac ing   can  be  p r o v i d e d   between  c o n t a c t s .   The  l eng th   of  the  s l o t  

may  be  v a r i e d   so  as  to  accomodate  e l a s t o m e r i c   c o n t a c t s   of  d i f f e r e n t  

l e n g t h   depend ing   on  the  c o n t a c t   r e s i s t a n c e   t h a t   may  be  r e q u i r e d .  

Also,  the  p l a s t i c   m a t e r i a l   used  in  the  f a b r i c a t i o n   of  the  h o l d e r  

10  may  be  s e l e c t e d   depending  upon  the  i n t e r c o n t a c t   l eakage   p a r a -  

m e t e r s .  



1.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   c o m p r i s i n g ;  

an  e l e c t r i c a l l y   i n s u l a t i n g   suppor t   means ,  

a  p l u r a l i t y   of  e l e c t r i c a l l y   c o n d u c t i v e   e l a s t o m e r i c  

c o n t a c t s ,  

sa id   suppor t   means  having  means  for  r e c e i v i n g   t h e  

e l a s t o m e r i c   c o n t a c t s   in  a  spaced  a r r a y ,  

and  means  s u p p o r t i n g   the  e l a s t o m e r i c   c o n t a c t s   i n  

the  r e c e i v i n g   means  of  the  suppo r t   means  wi th   each  c o n t a c t   b e i n g  

s u p p o r t e d   wi th   l i m i t e d   compres s ive   movement  r e l a t i v e   to  t h e  

suppor t   means .  

2.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  se t   f o r t h   i n  

c la im  1  where in   the  suppor t   means  has  a  p l u r a l i t y   of  t h r o u g h  

s l o t s   d e f i n i n g   the  means  for  r e c e i v i n g   the  e l a s t o m e r i c   c o n t a c t s .  

3.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  set   f o r t h   i n  

claim  2  where in   the  suppor t   means  compr i ses   a  p l a s t i c   e l a s t o m e r  

boat  wi th   the  s l o t s   e x t e n d i n g   in  a  l i n e a r   a r r a y .  

4.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  set   f o r t h   in  c l a i m  

3  where in   sa id   e l a s t o m e r   boat   has  a  volume  r e s i s t i v i t y   of  a t  

l e a s t   1  x  10 14  ohm -  cm. 

5.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  set   f o r t h   i n  

claim  4  where in   sa id   e l a s t o m e r   boat   is  l e x a n .  

6.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  set   f o r t h   i n  

claim  1  where in   the  e l a s t o m e r i c   c o n t a c t   is  c y l i n d r i c a l   and  p a r t i a l -  

ly  hol low  to  aid  in  ease  of  compress ion   and  to  accomodate  s a i d  

means  for  s u p p o r t i n g   the  e l a s t o m e r i c   c o n t a c t   in  the  r e c e i v i n g   means 

of  the  suppor t   means .  

7.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  set   f o r t h   in  c l a i m  

2  where in   the  e l a s t o m e r i c   c o n t a c t   is  c y l i n d r i c a l   and  p a r t i a l l y  

hollow  f i t t i n g   w i t h i n   the  through  s l o t   in  the  suppor t   means  a n d  

ex tend ing   above  and  below  the  suppor t   means .  



8.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  set   f o r t h   i n  

c la im  1  whe re in   the  means  s u p p o r t i n g   the  c o n t a c t s   i nc ludes   f i l a -  

ment  or  the  l i k e   means  commonly  s u p p o r t i n g   the  c o n t a c t s   by  p a s -  

s ing  t h rough   an  a x i a l   hole   in  each  c o n t a c t .  

9.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r ay   as  set   f o r t h   i n  

c la im  8  w h e r e i n   the  d i a m e t e r   of  the  hole  in  the  c o n t a c t   is  s u f -  

f i c i e n t l y   l a r g e r   than  the  f i l a m e n t   d i ame te r   to  p rov ide   l i m i t e d  

p lay   of  the  c o n t a c t   w i t h i n   the  suppor t   m e a n s .  

10.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  set   f o r t h   i n  

c la im  1  whe re in   the  suppo r t   means  comprises   a  p l a s t i c   boat   h a v i n g  

a  p l u r a l i t y   of  t h r o u g h   s l o t s   for   accomodat ing   the  c o n t a c t s ,   t h e  

s l o t s   e x t e n d i n g   v e r t i c a l l y   th rough   the  p l a s t i c   boat   and  d i s p o s e d  

in  an  a r r a y ,   s a id   c o n t a c t s   each  i n c l u d i n g   a  s u b s t a n t i a l l y   c y l i n -  

d r i c a l   c o n t a c t   having   an  a x i a l   hole  for   r e c e i v i n g   a  f i l a m e n t  

means  forming  the  means  of  s u p p o r t i n g   the  c o n t a c t s   to  o r i e n t   t h e  

c o n t a c t s   for   r e c e i v i n g   compres s ive   f o r ce s   a g a i n s t   the  a r c u a t e  

s ides   t h e r e o f   r a t h e r   than  at  f l a t   e n d s .  

11.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  set   f o r t h   i n  

c la im  1  whe re in   each  e l a s t o m e r i c   c o n t a c t   has  a  volume  r e s i s t i -  

v i t y   on  the  o rde r   of  0 .010  ohm -  cm. 

12.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  set   f o r t h   i n  

c la im  1  whe re in   each  e l a s t o m e r i c   c o n t a c t   has  a  c o n t a c t   r e s i s t a n c e  

of  0 .100  ohms  at  a  maximun.  

13.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  set   f o r t h   in  claim  1 

where in   the  means  s u p p o r t i n g   the  c o n t a c t s   i n c l u d e s   o p p o s i t e l y  

d i s p o s e d   n i p p l e s   e x t e n d i n g   from  o p p o s i t e   d i r e c t i o n   in to   ends  o f  

an  a x i a l   hole   in  each  c o n t a c t .  

14.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  se t   f o r t h   in  c l a i m  

13  where in   the  d i a m e t e r   of  the  hole  in  the  c o n t a c t   is  s u f f i c i e n t l y  

l a r g e r   than  the  n i p p l e   d i ame te r   to  p rov ide   l i m i t e d   p lay   of  t h e  

c o n t a c t   w i t h i n   the  suppor t   means .  



15.  A  c o n t a c t i n g   e l a s t o m e r i c   a r r a y   as  set   f o r t h   i n  

claim  1  where in   the  means  s u p p o r t i n g   the  c o n t a c t s   i n c l u d e s  

f i l a m e n t   or  the  l ike   means  commonly  s u p p o r t i n g   the  c o n t a c t s  

and  being  accommodated  in  l i n e a r   s l o t s   in  the  suppor t   means 

whereby  a l l   c o n t a c t s   may  be  f i t t e d   on  the  f i l a m e n t   p r i o r   t o  

i n t r o d u c t i o n   in to   the  b o a t .  

16.  A  c o n t a c t i n g   e l a s t o m e r i c   a r ray   as  set   f o r t h   i n  

c la im  1  where in   the  suppor t   means  compr i ses   a  p l a s t i c   b o a t  

having  a  p l u r a l i t y   of  th rough   s l o t s   for   accommodating  the  c o n -  

t a c t s ,   the  s l o t s   ex t end ing   v e r t i c a l l y   th rough  the  p l a s t i c   b o a t  

and  d i sposed   in  an  a r r ay .   Said  c o n t a c t s   each  i n c l u d i n g   a  s u b s t a n -  

t i a l l y   c y l i n d r i c a l   c o n t a c t   having  an  a x i a l   hole  for   r e c e i v i n g  

the  means  s u p p o r t i n g   the  e l a s t o m e r i c   c o n t a c t s   and  o r i e n t i n g   t h e  

c o n t a c t s   for  r e c e i v i n g   compress ive   f o r c e s   a g a i n s t   the  a r c u a t e  

s ides   t h e r e o f   r a t h e r   than  at  f l a t   e n d s .  

17.  An  e l a s t o m e r i c   c o n t a c t   c o m p r i s i n g :  

an  e l e c t r i c a l l y   i n s u l a t i n g   suppo r t   body,  at  l e a s t  

one  e l e c t r i c a l l y   c o n d u c t i v e   e l a s t o m e r i c   c o n t a c t   of  c y l i n d r i c a l  

shape  thus  having  s u b s t a n t i a l l y   f l a t   ends  and  a  c i r c u m f e r e n t i a l  

s u r f a c e   and  having  a  s u b s t a n t i a l l y   a x i a l l y   d i sposed   hole  e x t e n d i n g  

between  the  f l a t   ends,  and  means  a s s o c i a t e d   wi th   the  suppor t   body  

ex t end ing   at  l e a s t   p a r t i a l l y   in to   sa id   a x i a l   hole  and  for  r e t a i n i n g  

the  c o n t a c t   in  a  l a t e r a l l y   c o n t a c t i n g   p o s i t i o n   with  the  c i r c u m f e r e n -  

t i a l   s u r f a c e   at  l e a s t   in  p a r t   exposed  from  the  suppor t   body  f o r  

r e c e i v i n g   compress ive   f o r ce s   t h e r e a g a i n s t .  
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