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©  Electrical  contact  with  inner  sleeve  member  and  method  of  making  the  same. 
An  electrical  contact  (100)  for  terminating  an  electrical 

conductor  including  an  inner  sleeve  member  (10)  stamped 
from  a  flat  sheet  of  conducting  material  and  formed  in  a 
cylindrical  shape,  with  its  rear  portion  (16)  including  a  plural- 
ity  of  round  holes  (19)  extending  through the  sleeve  member 
and  internal  circumferential  grooves.  The  round  holes  are 
arranged  in  radially  spaced  portions,  each  including  a 
closely-adjacent  pair  of  axially  spaced  holes  (19a,  19b)  and  a 
third  hole  (19c)  spaced  axially  from  the  pair  of  holes.  The 
internal  grooves  or  grooved  indentations  (18)  extend  cir- 
cumferentially  around  the  inside  periphery  of  the  formed 
cylindrical  contact  sleeve.  The  grooved  indentations  are 
located  in  the  rear  conductor-receiving  portion  (16)  of  the 
sleeve,  preferably  forwardly  of  the  rear-most  holes  (19c). 



This  i n v e n t i o n   r e l a t e s   to  e l e c t r i c a l   c o n n e c t o r s   of  the  type  h a v -  

ing  an  ou te r   s h e l l   or  h o u s i n g  ;   a  p l u r a l i t y   of  e l e c t r i c a l   c o n t a c t s ,   e a c h  

of  which  are  e l e c t r i c a l l y   a  d i e l e c t r i c   i n s e r t   or  i n s e r t   assembly  mounted 

to  the  hous ing  for   e i t h e r   f i x e d l y   or  removably  mounting  the  e l e c t r i c a l  

c o n t a c t s   in  the  s h e l l   e l e c t r i c a l l y   i s o l a t e d   from  o the r   conduc to r s .   T h i s  

i n v e n t i o n   is  more  p a r t i c u l a r l y   r e l a t e d   to  an  improved  e l e c t r i c a l   c o n t a c t  

assembly  and  a  s u p e r i o r   method  of  making  the  c o n t a c t .  

The  p r e s e n t   i n v e n t i o n   is  r e l a t e d   to  and  an  improvement  upon  t h e  

i n v e n t i o n   d i s c l o s e d   in  US  Pa t en t   4  120  556,  i s s u e d   October  17,  1978  and 

e n t i t l e d   " E l e c t r i c a l   Con tac t   Assembly".  This  p a t e n t   is  hereby  s p e c i f i c a l l y  

i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e   and  is  h e r e i n   sometimes  r e f e r r e d   to  as  t h e  

" T h r e e - P i e c e   Contact   P a t e n t " .  

The  p r e s e n t  i n v e n t i o n   is  a lso   r e l a t e d   to  US  P a t e n t  4   072  394  t o  

C.R.  Waldron  et  al ,   for   " E l e c t r i c a l   Contact   Assembly".   This  pa t en t   is  a l s o  

i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e ,   sometimes  r e f e r r e d   to  as  the  " A l t e r n a t e  

T h r e e - P i e c e   Contact   P a t e n t " .  

The  p r e s e n t   i n v e n t i o n   is  a l so   s i m i l a r   to  US  SN  158  654  f i l e d  

June  11,  1980  in  the  names  of  D..L.  P f e n d l e r   and  E.J .   Br igh t ,   a lso  h e r e b y  

s p e c i f i c a l l y   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e   and  sometimes  r e f e r r e d   to  a s  

the  " P f e n d l e r / B r i g h t   P a t e n t   A p p l i c a t i o n " .  

A  v a r i e t y   of  e l e c t r i c a l   c o n t a c t s   have  been  sugges ted   in  the  p r i o r  

a r t .   A  v a r i e t y   of  methods  of  making  such  c o n t a c t   a l so   have  been  s u g g e s t e d  

in  the  p r i o r   a r t .   Advan tageous ly   the  c o n t a c t   w i l l   be  i nexpens ive   and 

simple  to  manufac tu re   and  assemble ,   having  s u p e r i o r   e l e c t r i c a l   p r o p e r t i e s ,  

and  have  good  mechanica l   c h a r a c t e r i s t i c s   ( r e s i s t a n c e   to  conduc tor   " p u l l  

out"  or  u n d e s i r a b l e   c o n t a c t   d i s a s s e m b l y ) .  

The  Th ree -P iece   Contact   Pa ten t   d e s c r i b e s   an  e l e c t r i c a l   c o n t a c t  

(and  method  of  making  i t )   somewhat  s i m i l a r   to  the  p r e s e n t   i n v e n t i o n .   The 

e l e c t r i c a l   c o n t a c t   d e s c r i b e d   t h e r e i n ,   however,  p r e s e n t s   p o s s i b l e   manufac -  

t u r i n g   and  assembly  d i f f i c u l t i e s   which  could  lead  to  q u a l i t y   and  r e l i a b i l i t y  

problems  in  e l e c t r i c a l   or  mechanica l   p r o p e r t i e s .   The  c o n t a c t s   in  t h a t  



p a t e n t   are  shown  to  have  four   e l o n g a t e d   s l o t s .   T y p i c a l l y ,   the  four  s l o t  

s leeve   (shown  t h e r e i n )   is  cr imped  in  p lace   by  a  c r imping   mechanism  h a v i n g  

four  r a d i a l l y   spaced  c r imper   members.  The  e l o n g a t e d   s l o t s  c o u l d   c o a c t  

with  the  equal   number  of  c r impers   to  p rov ide   an  u n r e l i a b l e   mechan ica l   a n d  

e l e c t r i c a l   c o n n e c t i o n .  

T h e  P f e n d l e r / B r i g h t   p a t e n t   a d d r e s s e s  t h i s   problem  by  p r o v i d i n g  

an  a r rangement   of  s l o t s  u n e q u a l   t o  t h e   number  of  c r impers   and  p r o v i d e s  

i n t e r n a l   g rooves   in  the  s l e e v e .   While  such  a  des ign   works  we l l ,   the  r e -  

moval  of  so  much  m a t e r i a l   (to  form  s l o t s )   may  b e  u n d e s i r a b l e   in  some  i n s -  

t ances   by  r e d u c i n g   mechan i ca l   and  e l e c t r i c a l   c h a r a c t e r i s t i c s   o f  t h e   c o n t a c t .  

In  o the r   e m b o d i m e n t s ,  e l e c t r i c a l   c o n t a c t s   are  machined  from  c y -  

l i n d r i c a l   meta l   s tock .   In  these   m a c h i n e d  c o n t a c t s ,   very  c l o se   m a n u f a c t u r i n g  

t o l e r a n c e s   (0,05  mm  or  l e s s )   are  f r e q u e n t l y   d e s i r e d   to  avoid  o v e r s i z e d  

c o n t a c t   p a r t s .   An  o v e r s i z e d   c o n t a c t   may  not  be  i n s e r t a b l e  i n t o   c o n n e c t o r  

a p e r t u r e s   des igned   to  r e c e i v e   the  c o n t a c t s .   F u r t h e r ,  a n   i n s u f f i c i e n t  

c l e a r a n c e ,   caused  by  e i t h e r   an  u n d e r s i z e d   or  o v e r s i z e d   p a r t ,   could  p r e v e n t  

proper   e l e c t r i c   or  mechan ica l   o p e r a t i o n   of  the  c o n t a c t .  

Machined  c o n t a c t s   are  a l s o  g e n e r a l l y   r e l a t i v e l y   expens ive   t o  

manufac tu re   when  machine  and  o p e r a t o r   cos t s   are  c o n s i d e r e d .   F u r t h e r ,   t h e  

weight   of  a  machined  c o n t a c t  i s   t y p i c a l l y   g r e a t e r   than  t h e  w e i g h t   of  a  

stamped  and  fo rmed   c o n t a c t   as  d e s c r i b e d   i n  p r e s e n t   i n v e n t i o n .   While  i n d i -  

v idua l   c o n t a c t   w e i g h t  i s   g e n e r a l l y   smal l ,   an  a i r c r a f t   r e q u i r e s  a   very  l a r g e  

number  of  c o n t a c t s   and  every  e x t r a   gram  of  a i r c r a f t   equipement   ( e . g . , i n   t h e  

c o n t a c t s )   d i s p l a c e s   a  gram  of  p o t e n t i a l   load,  s ince   the  maximum  weight   f o r  

equipment  and  load  is  s p e c i f i e d  f o r   the  a i r c r a f t .  

Machined  c o n t a c t s   are  a lso   d i s a d v a n t a g e o u s   in  t h a t   the  m a c h i n e s  

produc ing   them  are  t ime-consuming   and  d i f f i c u l t   to  set   up  and  i n h e r e n t l y  

produce  a  p a r t s   ou tpu t   which  have   a  r e l a t i v e   wide  d i m e n s i o n a l   range .   T h i s  

d imens iona l   range  r e q u i r e s   a  c o s t l y   p o s t - m a n u f a c t u r e   i n s p e c t i o n ,   at  w h i c h  

a  s i g n i f i c a n t l y   number  of  machined  p a r t s   may  be  r e j e c t e d   or  d i s c a r d e d   a s  

not  meeting  s p e c i f i c a t i o n s .   T h e  r e j e c t   problem  s i g n i f i c a n t l y   r a i s e s   t h e  

cos t s   of  good  p a r t s .  

Some  p r i o r   a r t   e l e c t r i c a l   c o n t a c t s   which  are  stamped  and  fo rmed  

in to   a  shape  having  a  seam  which  is  welded  or  brazed  t o g e t h e r .   The  a d d e d  

step  of  weld ing   or  b r a z i n g   the  seam  adds  an  e x t r a   s tep  to  the  m a n u f a c t u r i n g  

process   and  the  s tep  is  d i f f i c u l t   to  accompl ish   a c c u r a t e l y   in  view  of  t h e  

small   d imens ions   which  are  invo lved   in  c o n t a c t   m a n u f a c t u r e .  



Examples  of  such  p r i o r   a r t   c o n t a c t s   are  shown  in  US  P a t e n t s  

2  689  337,  2  804  602,  3  125  396,  3  137  925,  3  314  044,  3  316  528,  3  317  887,  

3  648  224,  3  660  805,  3  721  943,  3  920  310 ;   French  p a t e n t   1  447  759  and 

German  p a t e n t   60  347.  

A c c o r d i n g l y ,   the  p r i o r   a r t   c o n t a c t s ' p r e s e n t   v a r i o u s   and  s u n d r y  

l i m i t a t i o n   and  d i s a d v a n t a g e s   (depending  on  the  type  of  c o n t a c t   s e l e c t e d ) .  

I t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  r e p l a c e   the  e x p e n s i v e  

machine  c o n t a c t s   wi th   a  l e s s   expens ive ,   yet   high  q u a l i t y ,   stamped  and 

formed  c o n t a c t   of  the  p r e s e n t   i n v e n t i o n .  

I t   is  a l so   an  o b j e c t   of  the  i n v e n t i o n   to  provide   an  e l e c t r i c a l  

c o n t a c t   which,  when  stamped  from  shee t   meta l ,   formed  in to   a  c y l i n d r i c a l  

shape  and  crimped  to  a  conduc to r ,   makes  a  good  mechanica l   a t t a c h e m e n t   and 

good  e l e c t r i c a l   c o n n e c t i o n   of  the  c o n d u c t o r .  

I t   is  s t i l l   ano the r   o b j e c t   of  t h i s   i n v e n t i o n   to  p rov ide   an  e l e c -  

t r i c a l   c o n t a c t   which  can  be  f a b r i c a t e d   r a t h e r   e a s i l y   in  l a r g e   q u a n t i t i e s   a t  

low  cost   with  r e l a t i v e l y   low  number  of  u n a c c e p t a b l e   p a r t s .  

I t   is  s t i l l   a  f u r 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   to  p r o v i d e  

an  i n e x p e n s i v e   e l e c t r i c a l   c o n t a c t   which  is  of  lower  weight  than  machined  

e l e c t r i c a l   c o n t a c t s .  

To  t h i s   end,  the  i n v e n t i o n   p roposes   an  e l e c t r i c a l   c o n t a c t   c h a r -  

a c t e r i z e d   in  t h a t   i t   compr ises   a  t u b u l a r  s l e e v e   member  having  a  f r o n t   c o n -  

t a c t   s e c t i o n ,   a  r e a r   wire  r e c e i v i n g   s e c t i o n   and  a  medial   s e c t i o n ,   said  r e a r  

wire  r e c e i v i n g   s e c t i o n   i n c l u d i n g   a  p l u r a l i t y   of  a x i a l l y   spaced  g r o o v e s  

ex tend ing   around  the  i n t e r n a l   p e r i p h e r y   t h e r e o f   and  having  a  p l u r a l i t y   o f  

holes   ex t end ing   t h e r e t h r o u g h ,   said  ho les   being  a r ranged   in  an  ax i a l   and 

r a d i a l   p a t t e r n   in  the  r e a r   wire  r e c e i v i n g   s e c t i o n   and  a  second  s leeve  mem- 
ber  t e l e s c o p i c a l l y   mounted  over  at  l e a s t   one  p o r t i o n   of  the  s leeve   member 

and  secured  t h e r e o n .  

The  i n v e n t i o n   a lso  p roposes   a  method  of  leaking  an  e l e c t r i c a l  

c o n t a c t   assembly ,   c h a r a c t e r i z e d   in  t ha t   i t   compr ises   the  s t ep s   o f  :  

-  s tamping  from  a  shee t   of  metal   in  an  e longa ted   shape  i n c l u d i n g  

a  p l u r a l i t y   of  holes   in  a  r ea r   wire  r e c e i v i n g   s e c t i o n  ;  

-  forming  grooves  i n d e n t a t i o n s   in  the  r ea r   s e c t i o n   e x t e n d i n g  

p e r p e n d i c u l a r   to  the  e longa ted   l eng th   t h e r e o f  ;  

-  forming  sa id   sheet   of  metal   i n to   a  s l eeve   memeber  having  a  

l o n g i t u d i n a l   axis   p a r a l l e l   to  the  l o n g i t u d i n a l   axis   of  the  p iece   with  t h e  

wire  r e c e i v i n g   s e c t i o n   at  one  end  and  a  c o n t a c t   s e c t i o n   at  the  o ther   end 

with  the  grooved  i n d e n t a t i o n s   on  the  i n s i d e   and  ex t end ing   around  the  s l e e v e  



member  ;  

-  s l i d i n g   a  s l eeve   over  the  s l e e v e   member  and  s e c u r i n g   i t   t h e r e -  

t o .  

This  i n v e n t i o n   is  an  e l e c t r i c a l   c o n t a c t   assembly  and  method  o f  

making  i t   which  overcomes  the  l i m i t a t i o n s   of  d i s a d v a n t a g e s   of  p r i o r   a r t  

e l e c t r i c a l   c o n t a c t s .   T h e  p r e s e n t  c o n t a c t   assembly  i n c l u d e s   a  s l e e v e  

stamped  to  have  an  a r rangement   of  ho les   in  a  c o n d u c t o r - r e c e i v i n g   r e a r   p o r -  
t ion   and  a d v a n t a g e o u s l y   i n c l u d e s   a  p l u r a l i t y   o f  i n t e r n a l   grooved  i n d e n t a -  

t i o n s   e x t e n d i n g   c i r c u m f e r e n t i a l l y   a r o u n d  t h e   c o n d u c t o r - r e c e i v i n g   p o r t i o n  

fo rward ly   of  some,  but  p r e f e r a b l y   not  a l l   o f  t h e   h o l e s . . T h e   ho l e s   a r e  

a r ranged   in  s e t s   of  a  p a i r   of  a x i a l l y - s p a c e d   c l o s e l y   a d j a c e n t   h o l e s ,   w i t h  

a  t h i r d   hole  spaced  a x i a l l y   at  a  s i g n i f i c a n t l y   g r e a t e r   d i s t a n c e .   S e t s  o f  

holes   are  r e p e a t e d   at  s e v e r a l   (e .g .   four )   r a d i a l   l o c a t i o n s .   In  the  p r e -  
f e r r e d   embodiment,   the  ho les   are  small   a n d  r o u n d  a n d   o f  u n i f o r m   s i z e ,  

a l lowing   the  s l e e v e  t o   be  e a s i l y  c r i m p e d   whi le   r e t a i n i n g   s u b s t a n t i a l   s l e e v e  

p o r t i o n s   for   m e c h a n i c a l   ( conduc tor   r e t e n t i o n )   and  e l e c t r i c a l   ( c u r r e n t   and  

s i g n a l   t r a n s m i s s i o n )   p u r p o s e s .  
The  e l e c t r i c a l   c o n t a c t   of  the  p r e s e n t   i n v e n t i o n   has  the  a d v a n t a g e  

t h a t   i t   is  lower  weight   a n d  h i g h e r  q u a l i t y   t h a n  t h a t  o f   p r i o r   a r t   mach ined  

c o n t a c t s .  

The  p r e s e n t   i n v e n t i o n   a l s o  h a s   t h e  a d v a n t a g e   t h a t   i t   h a s  b e t t e r  

e l e c t r i c a l   and  mechan ica l   c h a r a c t e r i s t i c s  t h a t  t h e  c o n t a c t   d e s c r i b e d   i n  

the  T h r e e - P i e c e   Contac t   Pa t en t   or  the  A l t e r n a t e   T h r e e - P i e c e   Contac t   p a t e n t s  

r e f e r r e d   a b o v e .  

The  p r e f e r r e d   embodiment  of  the  p r e s e n t   i n v e n t i o n   is   a  t h r e e -  

p iece   e l e c t r i c a l   c o n t a c t   a s s e m b l y  i n c l u d i n g   a  s l eeve   t h a t  i s   stamped  and 

formed  from  a  p i ece   of  shee t   metal   and  is  c h a r a c t e r i z e d   by  a  t u b u l a r   i n n e r  

s l eeve   which  has  an  unwelded  seam and  twelve  h o l e s  a r r a n g e d   in  a  p a t t e r n  

of  four  ho l e s   s y m m e t r i c a l l y   r a d i a l l y   at  each  o f  t h r e e   a x i a l  l o c a t i o n   i n  

the  r ea r   of  the  s l e eve   when  formed  in to   a  t u b u l a r   shape.  A  conduc to r   i s  

secured  w i t h i n   the  s l eeve   by  b e i n g  c r i m p e d   in  p lace   with  cr imps  e n g a g i n g  

each  of  the   s e t s   of  h o l e s .  

The  f o r e g o i n g   and  o ther   o b j e c t s ,   advan tages   and  f e a t u r e s   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   become  apparen t   to  t h o s e  s k i l l e d   i n  t h e   a r t ,   i n  

view  of  the  f o l l o w i n g   d e s c r i p t i o n   and  c l a ims ,   taken  in  c o n j u n c t i o n   w i t h  

the  accompanying  drawings   w h e r e i n  :  

-  F igure   1  is  a  top  view  of  a  c o n t a c t  s l e e v e   stamped  as  a  f l a t  

p iece ,   p r i o r   to  forming  in to   a  t h r e e - d i m e n s i o n a l   c y l i n d r i c a l   s h a p e  ;  



-  F igure   2  is  a  p a r t i a l   c r o s s - s e c t i o n a l   view  of  the  c o n t a c t  

s l eeve   of  F igure   1,  a f t e r   i t   has  been  formed  to  i t s   t u b u l a r   or  t h r e e -  

d imens iona l   s h a p e  ;  

-  F igure   3  is  a  p a r t i a l   c r o s s - s e c t i o n a l   view  of  a  second  p i e c e  

of  the  c o n t a c t   assembly  of  the  p r e s e n t   i n v e n t i o n  ;  

-  F igure   4  is  a  p a r t i a l   c r o s s - s e c t i o n a l   view  of  a  t h i r d   p i e c e  

of  the  e l e c t r i c a l   c o n t a c t   assembly  of  the  p r e s e n t   i n v e n t i o n  ;  

-  F igure   5  shows  a  subassembly  of  the  f i r s t   and  second  p i e c e s  

of  the  e l e c t r i c a l   c o n t a c t   assembly  of  the  p r e s e n t   i n v e n t i o n  ;  

-  F igure   6  is  a  p a r t i a l   c r o s s - s e c t i o n a l   view  of  the  assembly  o f  

F igure   5,  looking   along  the  l i ne   VI-VI,  looking   in  the  d i r e c t i o n   of  t h e  

a r r o w s  ;  

-  F i g u r e   7  is  a  top  view  of  the  assembly  p o r t i o n   of  Figure  6 ,  

look ing   along  the  l i ne   VI I -VI I ,   looking   in  the  d i r e c t i o n   of  the  a r r o w s  ;  

-  F igure   8  is  a  p a r t i a l   c ross   s e c t i o n   of  the  t h r e e - p i e c e   a s s e m -  

b l y  ;  

-  F igure   9  is  an  a l t e r n a t e   embodiment  of  the  s l eeve   of  Figure  1  ; 

-  F igure   10  is  ano the r   a l t e r n a t e   embodiment  of  the  s l eeves   o f  

F igu re s   1  and  9.  

F igure   1  is  a  top  view  of  a  o n e - p i e c e   c o n t a c t   s l eeve   member  10 

showing  e lements   of  the  p r e s e n t   i n v e n t i o n .   The  s l eeve   member  10  is  shown 

as  i t   is  i n i t i a l l y   formed,  a  f l a t   p iece   of  shee t   metal   or  o the r   e l e c t r i c a l l y  

c o n d u c t i n g   m a t e r i a l ,   stamped  in  s u b s t a n t i a l l y   the  shape  shown. 

The  s l eeve   member  10  i n c l u d e s   a  forward  c o n t a c t   s e c t i o n   12,  a  

medial   s e c t i o n   14,  and  a  r e a r   c o n d u c t o r - r e c e i v i n g   s e c t i o n   16.  The  f o r w a r d  

c o n t a c t   s e c t i o n   12  i n c l u d e s   two  (or,   a l t e r n a t i v e l y   a  p l u r a l i t y   of)  p r o j e c -  

t i o n s   13  which  t ape r   to  na r rower   forward  ends.  The  p r o j e c t i o n s   become 

sp r ing   f i n g e r s   for  r e c e i v i n g   a  male  or  p i n - t y p e   e l e c t r i c a l   c o n t a c t   in  b o t h  

mechan ica l   c o n t a c t   and  an  e l e c t r i c a l   c i r c u i t   r e l a t i o n s h i p   a f t e r   the  s l e e v e  

member  is  formed  in to   i t s   t h r e e - d i m e n s i o n s a l   c y l i n d r i c a l   s h a p e .  

The  medial   s e c t i o n   14  s p a t i a l l y   connec t s   and  e l e c t r i c a l l y   j o i n s  

the  forward  c o n t a c t   s e c t i o n   12  and  the  r ea r   c o n d u c t o r - r e c e i v i n g   s e c t i o n  

16.  The  r ea r   c o n d u c t o r - r e c e i v i n g   s e c t i o n   16  i n c l u d e s   a  p l u r a l i t y   o f  

grooved  d e p r e s s i o n s   or  i n d e n t a t i o n s   18  ex t end ing   t r a n s v e r s e   to  the  l e n g t h  

of  the  s leeve   member  10  and  t r a n s v e r s e   to  the  axis   of  the  c y l i n d r i c a l l y -  

shaped  s leeve   member  10  (when  formed).   These  grooves   18  are  formed  on  t h e  

i n s i d e   side  of  the  s l eeve   member  10  when  i t   is  formed  in to   i t s   t h r e e -  

d imens iona l   c y l i n d r i c a l   s h a p e .  



The  r e a r   s e c t i o n   16  a l s o  i n c l u d e s   a  p l u r a l i t y   of  ho les   g e n e r a l l y  

c i r c u l a r   and  of  small   d i ame te r   with  r e s p e c t   to  the  width  of  the  s l e e v e  

member  10.  At  each  of  four   r a d i a l  l o c a t i o n s   (when  the  s l e e v e   i s  f o r m e d  

in to   i t s   c y l i n d r i c a l   shape)  t h e r e  a r e   t h r e e   a x i a l l y   spaced  ho l e s   19a,  19b, 

19c,  with  two  ho les   ( 1 9 a , - 1 9 b )   b e i n g  s p a c e d   c l o s e l y ,   for  example  by  a p p r o -  

x imate ly   1-2  t imes  the  h o l e  d i a m e t e r ,   and  the  t h i r d   hole   be ing   spaced  by  

a  g r e a t e r   d i s t a n c e ,   for   e x a m p l e  b y  t h r e e   of  more  hole  d i a m e t e r s .   When  t h e  

s leeve   member  10  is  formed  along  the  seam,  as  f i r s t  h o l e   h a l v e s   19d  c o -  

o p e r a t e s   wi th   second  hole   ha lves   19e  to  form  a  s i n g l e  s e t   of  ho l e s .   These  

r a d i a l l y   spaced  ho les   and-ho le   p o r t i o n s   are  s e p a r a t e d   by  a  un i fo rm  l a t e r a l  

spacing  to  p r o v i d e   a  un i form  angular   ( r a d i a l )   s e p a r a t i o n   of  the  hole  s e t s  

when  the  c o n t a c t   s l eeve   p o r t i o n   is  formed  i n to   i t s   c y l i n d r i c a l   s h a p e .  

F igure   2 shows  the  c o n t a c t   s l eeve   member  10  formed  i n to   a - c y l i n -  

d r i c a l   shape  by  forming  the  s leeve   10.  The  s l e eve   member  10  is  s y m m e t r i c a l  

about  an  ax i s   which  is  p a r a l l e l   to  the  l eng th   of  the  s l e e v e   p o r t i o n   and  t h e  

s l o t s .   The  f o r w a r d  c o n t a c t   s e c t i o n   12  has  the  s p r i n g   f i n g e r s   13  c o n v e r g i n g  

to  i t s   forward  end  for   r e c e i v i n g   the  p i n - t y p e   c o n t a c t   t h e r e i n .   T h e  g r o o v e d  

i n d e n t a t i o n s   18  are  shown in   the  cut-away  p o r t i o n   e x t e n d i n g   c i r c u m f e r e n t i a l l y  

around  the  i n s i d e   p o r t i o n   of  the  s l eeve   member  10  of  F igure   2.  The  g r o o v e s  
18  are  p r e f e r a b l y   l o c a t e d   forward ly   of  at  l e a s t   the  r e a r   ho l e s   (19a,  19b) 

but  w i t h i n   the  r e a r   c o n t a c t   r e c e i v i n g   s e c t i o n   16. 

A  r e a r   end  p o r t i o n   21  of  the  c o n t a c t   body  is   f l a r e d   r a d i a l l y  

ou tward ly   for   more  ease  i n  i n s e r t i n g  a n   e l e c t r i c a l   conduc to r   t h e r e i n .   The 

hole  ha lves   19d,  19e  meet  at  a  seam  22  to  form  a  s i n g l e   se t   of  h o l e s ,  

g e n e r a l l y   s i m i l a r   in  shape  to  the  o the r   h o l e  s e t s   19.  

The  c o n t a c t   s l eeve   p o r t i o n   10  is  crimped  a f t e r   a  conduc to r   i s  

i n s e r t e d   i n to   the  r ea r   end  t h e r e o f   to  r e t a i n   the  conduc to r   t h e r e i n .   E x i s -  

t ing   c r imping   a p p a r a t u s   are  wel l  known  and  g e n e r a l l y   have  a  p l u r a l i t y   o f  

r a d i a l l y   spaced  c r imping   e lements ,   i n c l u d i n g   four   b i - l o b e d   e lements   s p a c e d  

90  degrees   a p a r t   in  the  p r e f e r r e d   embodiment.  A p p l i c a n t s   p r e f e r r e d   s t r u c -  

ture   is  s p e c i f i c a l l y   d i s c l o s e d   to  have  ho les   a x i a l l y  a r r a n g e d   to  f a l l   u n d e r  

or  near  each  of  the  lobes ,   as,  for  example,  ho l e s   19c  f a l l i n g   near   one  

lobe  with  the  o the r   lobe  f a l l i n g   n e a r  h o l e s   19a  and /o r   ho les   19b.  The 

p r e s e n t   i n v e n t i o n ,   t h e r e f o r e ,   p rov ides   a r r a n g e m e n t  i n   which  the  c r i m p s  o f  

the  s l e eve   made  by  the  c r imping  a p p a r a t u s   w i l l   d e f o r m  t h e   s l eeve   i n to   c o n -  

t a c t   with  in  the  r eg ion   of  the  ho les   19c and  e i t h e r   ho les   19a  or  19b  ( o r  

both)  as  we l l   as  the  g rooves   18  are  deformed  i n to   the  conduc to r   s l o t s .  

In  t h i s   way,  a p p l i c a n t s   i n s u r e  t h a t  a   s i g n i f i c a n t   s o l i d  p o r t i o n   of  t h e  



s l eeve   in  the  r eg ion   of  the  holes   w i l l   be  crimped  into  the  conduc tor   t o ,  

t he reby   r e t a i n   the  conduc tor   w i th in   the  c o n t a c t   s l eeve .   The  c o n t a c t   s l e e v e  

is  p o s i t i o n e d   w i t h i n   the  cr imping  members  to  i n su re   t h a t  a   p o r t i o n  o f   t h e  

c r imping   members  extends   in to   the  r eg ion   occupied   by  the  grooved  p o r t i o n s  

18  to  f u r t h e r   r e t a i n   the  conduc tor   w i th in   the  s l eeve   member.  By  c r i m p i n g  

.the  s l eeve   member  10  w i th in   the  r eg ion   of  the  groove  p o r t i o n s   18,  the  c o n -  

duc to r   and  groove  p o r t i o n s   18  c o o p e r a t e   to  a d d i t i o n a l l y   p r even t   e x t e r n a l  

f o r c e s   from  p u l l i n g   the  conduc tor   out  of  t h e  s l e e v e   member  10. 

F igures   3  and  4  i l l u s t r a t e   the  second  ( l i n e r )   and  t h i r d   (hood)  

members  30,  40,  r e s p e c t i v e l y ,   of  the  t h r e e - p i e c e   c o n t a c t   of  the  p r e s e n t  

i n v e n t i o n .   These  members  30,  40  are  g e n e r a l l y   s i m i l a r   in  s t r u e t u r e   and 

f u n c t i o n   to  the  members  d i s c l o s e d   in  the  T h r e e - P i e c e   Contact   and  A l t e r n a t e  

T h r e e - P i e c e   c o n t a c t   p a t e n t s .   The  s t r u c t u r e   of  the  members  30,  40  are  n o t  

p a r t i c u l a r l y   r e l e v a n t   to  the  p r e s e n t   i n v e n t i o n ,   except   t h a t   the  p r e s e n t  

i n v e n t i o n   has  p r e f e r r e d   and  a l t e r n a t e   embodiments  as  d e s c r i b e d   in  the  T h r e e -  

P iece   Contac t   and  A l t e r n a t e   Th ree -P iece   Contac t   p a t e n t s ,   r e s p e c t i v e l y   R e f e r -  

ence  should  be  made  t h e r e t o   for  a  f u l l e r   u n d e r s t a n d i n g   of  the  p r e s e n t   i n v e n -  

t i on   and  i t s   envi ronment .   The  l i n e r   30  i n c l u d e s   a  r a d i a l   en l a rgemen t   32. 

F igure   5  shows  an  i n i t i a l  ( p a r t i a l )   assembly  of  the  c o n t a c t  

p i e c e s   10,  30  in  the  p r e s e n t   i n v e n t i o n .   Wall  p o r t i o n s   11,  31  of  the  mem- 

bers   10,  30,  r e s p e c t i v e l y ,   are  punched  and  bent   inwardly  to  form  an  i n s p e c -  

t i on   a p e r t u r e   5 0 .  

Figure   6  shows  a  c r o s s - s e c t i o n a l   view  of  the  assembly  of  Figure  5 .  

The  s l eeve   10  and  the  member  30  are  shown,  and  have  the  i n s p e c t i o n   a p e r t u r e  

50  and  i n d e n t a t i o n s   52  shown.  The  a p e r t u r e   50  a l lows  a  v i s u a l   i n s p e c t i o n   o f  

an  i n s e r t e d   conduc tor   to  i n su re   i t s   p roper   p r e p a r a t i o n   and  p o s i t i o n i n g .  

F igure   7  shows  a  top  view  of  the  member  30  in  the  v i c i n i t y   of  t h e  

i n s p e c t i o n   a p e r t u r e   50  and  b e t t e r   show  the  p r e f e r r e d   shape  of  the  a p e r t u r e .  

F igure   8  shows  a  p a r t i a l   c r o s s - s e c t i o n a l   view  of  the  e n t i r e   a s sem-  

bly  of  a  c o n t a c t   10  showing  the  inner   s l e eve   10,  the  l i n e r   30  and  the  hood 

40.  The  hood  40  extends   r e a r w a r d l y   to  (and  over)  the  r a d i a l   en la rgement   32.  

Figure   9  shows  an  a l t e r n a t e   s t r u c t u r e   for  a  s l eeve   10' .   The  a l -  

t e r n a t e   s l eeve   10'  has  the  same  g e n e r a l   c o n d i g u r a t i o n ,   to  i n c l u d e   the  g rooved  

p o r t i o n s   18.  The  holes   19a' ,   19b',   19c",  however,  are  un i fo rmly   s p a c e d  

but  do  not  i nc lude   a  set   of  holes   which  is  formed  ( s p l i t )   along  the  seam, 

by  i n c l u d i n g   h a l f   on  one  s ide ,   h a l f   on  the  o t h e r .   The  f ive   set   of  h o l e s  

are  f u l l y   de f ined   in  the  m a t e r i a l   even  in  i t s   f l a t   s t a t e .  

Figure   10  shows  a  second  a l t e r n a t e   s t r u c t u r e   for  a  s l eeve   10",  



i n c l u d i n g   18  ho les   a r r anged   i n  t h r e e   a x i a l   rows  19a",  19b",  19c"  of  s i x  

holes   spaced  r a d i a l l y   around  the  s l e e v e .  

While  a  p r e f e r r e d   embodiment  of  the  p r e s e n t   i n v e n t i o n   has  b e e n  

d i s c l o s e d   wi th   some  p a r t i c u l a r i t y ,   i t   w i l l   be  appa ren t   to  t hose   s k i l l e d   i n  

the  a r t   t h a t   changes  may  be  made  to  the  p r e s e n t   p r e f e r r e d   embodiment  w i t h o u t  

d e p a r t i n g   from  the  s p i r i t   of  the  p r e s e n t   i n v e n t i o n .   In  some  i n s t a n c e s ,  

c e r t a i n   f e a t u r e s   of  t h e  p r e s e n t   i n v e n t i o n   may  be  used  to  advan tage   w i t h o u t  

the  c o r r e s p o n d i n g   use  of  o the r   f e a t u r e s .   For  example,  the  number  and  s h a p e  

of  holes   is  not  i m p o r t a n t .   I n s t e a d   of  a  pa i r   of  c l o s e l y  s p a c e d   holes   i n  

the  r e a r   wi th   a  spaced  h o l e  f o r w a r d l y   (in  each  r a d i a l   s e t ) ,   the  pa i r   o f  

holes   could  be  f o r w a r d l y ,   wi th   the  s i n g l e  h o l e   r e a r w a r d l y   ( in  each  r a d i a l  

s e t ) .   The  grooves   can  be  between  the  s e t s   of  ho le s ,   or  o v e r l a p   one  o f  

.both  s e t s .   A d d i t i o n a l l y ,   the  grooved  p o r t i o n s   need  n e i t h e r   be  c o n t i n u o u s  

nor  extend  c o m p l e t e l y   c i r c u m f e r e n t i a l l y   around  the  b o d y .  A c c o r d i n g l y ,   i t  

is  i n t ended   t h a t   the  i l l u s t r a t i v e   and  d e s c r i p t i v e   m a t e r i a l s   h e r e i n   be  u s e d  

merely  to  i l l u s t r a t e  t h e   p r i n c i p l e s   of  the  p r e s e n t   i n v e n t i o n   and  not  t o  

l i m i t   the  scope  t h e r e o f   which  is  d e s c r i b e d   s o l e l y   by  t h e  a p p e n d e d   c l a i m s .  



1.  An  e l e c t r i c a l   c o n t a c t ,   c h a r a c t e r i z e d   in  t h a t   i t   comprises   a  

t u b u l a r   s l eeve   member  (10)  having  a  f r o n t   c o n t a c t   s e c t i o n   (12),   a  r e a r  

wire   r e c e i v i n g   s e c t i o n   (16)  and  a  media l   s e c t i o n   (14),  sa id   r e a r   wire  r e -  

c e i v i n g   s e c t i o n   (16)  i n c l u d i n g   a  p l u r a l i t y   of  a x i a l l y   spaced  grooves  (18)  

e x t e n d i n g   around  the  i n t e r n a l   p e r i p h e r y   t h e r e o f   and  having  a  p l u r a l i t y   o f  

ho les   (19)  ex t end ing   t h e r e t h r o u g h ,   sa id   holes   being  a r ranged   in  an  a x i a l  

and  r a d i a l   p a t t e r n   in  the  r ea r   wire  r e c e i v i n g   s e c t i o n ,   and  a  second  s l e e v e  

member  (30)  t e l e s c o p i c a l l y   mounted  over  at  l e a s t   one  p o r t i o n   of  the  s l e e v e  

member and  secured   t h e r e o n .  

2.  An  e l e c t r i c a l   c o n t a c t   a c c o r d i n g   to  claim  1,  c h a r a c t e r i z e d   i n  

t h a t   the  p a t t e r n   of  holes   (19)  i n c l u d e s   a  p l u r a l i t y   of  r a d i a l l y   s p a c e d  

s e t s   of  h o l e s ,   each  set   i n c l u d i n g   a  pa i r   of  c l o s e l y   spaced  ho les   (19a,  19b) 

a x i a l l y   s e p a r a t e d   and  a  t h i r d   hole   (19c)  a x i a l l y   spaced  by  a  r e l a t i v e l y  

g r e a t e r   s e p a r a t i o n   than  between  the  p a i r   of  holes   (19a,  1 9 b ) .  

3.  An  e l e c t r i c a l   c o n t a c t   a c c o r d i n g   to  claim  2,  c h a r a c t e r i z e d   i n  

t h a t   the  grooves   (18)  are  l o c a t e d   between  the  pa i r   of  holes   (19a,  19b)  and 

the  t h i r d   hole  ( 1 9 c ) .  

4.  A  method  of  making  an  e l e c t r i c a l   c o n t a c t   assembly,   c h a r a c t e r -  

ized  in  t h a t   i t   comprises   the  s t ep s   o f  :  

-  s tamping  from  a  shee t   of  meta l   in  an  e l onga t ed   shape  i n c l u d i n g  

a  p l u r a l i t y   of  holes   (19)  in  a  r ea r   wire  r e c e i v i n g   s e c t i o n  ;  

-  forming  grooves  i n d e n t a t i o n s   (18)  in  the  rear   s e c t i o n   e x t e n d i n g  

p e r p e n d i c u l a r   to  the  e longa ted   l eng th   t h e r e o f  ;  

-  forming  said  shee t   of  metal   in to   a  s l eeve   member  having  a  l o n -  

g i t u d i n a l   ax is   p a r a l l e l   to  the  l o n g i t u d i n a l   axis   of  the  p iece   with  the  w i r e  

r e c e i v i n g   s e c t i o n   at  one  end  and  a  c o n t a c t   s e c t i o n   at  the  o the r   end  w i t h  

the  g r o o v e d  i n d e n t a t i o n s   on  the  i n s i d e   and  ex t end ing   around  the  s leeve   mem- 

b e r  ;  

-  s l i d i n g   a  s l eeve   over  the  s l eeve   member  and  s e c u r i n g   i t   t h e r e t o .  
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