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mass  termination  by  use  of  a  connector  housing  (10)  having 
conductor  retention  channels  (24  to  38)  arranged  in  the 
pattern  of  such  pitch  change  and  an  assembly tool  (98)  which 
collectively  forces  the  conductors  of  the  cable  from  their 
mutually  aligned  disposition  in  the  cable  into  retention  in  the 
channels  and  hence  into  the  pitch  change  pattern.  The 
housing  includes  a  further  channel  (74)  accessible  exteriorly 
of  the  housing  and  in  communication  with  the  retained 
conductors  whereby  they  may  be  collectively  engaged  by 
insulation  piercing  contacts. 



FIELD  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  m e t h o d s   a n d  

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

in  d e s i r e d   p a t t e r n s   f o r   t h e   m a k i n g   of  e l e c t r i c  

c o n n e c t i o n s . t h e r e t o   and  p e r t a i n s   more  p a r t i c u l a r l y   t o  

p i t c h   c h a n g e   e l e c t r i c a l   c o n n e c t o r s .  

BACKGROUND  OF  THE  INVENTION 

In  t y p i c a l   f l a t   m u l t i c o n d u c t o r   c a b l e   i n t e r c o n n e c t  

s c h e m e s ,   t e r m i n a t i o n   of  t h e   c a b l e   is   o f t e n   r e q u i r e d   a t   a  

p i t c h   d i f f e r e n t   f rom  t h a t   of  t he   c a b l e .   T h u s ,   t he   c a b l e  

may  h a v e   a  p i t c h   of  0 . 0 5 0   i n c h   ( f i f t y   m i l s   b e t w e e n  

a d j a c e n t   c o n d u c t o r s )   w h i l e   t h e   p i t c h   of  p i n s   of  a  

t e r m i n a t i n g   c o n n e c t o r   may  be  0 . 0 5 4 5   i n c h   ( f i f t y - f o u r   a n d  

one  h a l f   m i l s ) .  

One  a p p r o a c h   f o r   s u c h   t e r m i n a t i o n   i n v o l v e s   t h e  

c o n n e c t i o n   of  each   c a b l e   c o n d u c t o r   to  a  c o r r e s p o n d i n g   p i n  

in  a  s e p a r a t e   p r a c t i c e ,   a  t e c h n i q u e   r e f e r r e d   to  a s  

d i s c r e t e   w i r e   t e r m i n a t i o n .   H e r e ,   each   i n d i v i d u a l  

c o n d u c t o r   of  the   f l a t   c a b l e   is  p u l l e d   a p a r t   f rom  m u t u a l l y  

a d j a c e n t   c o n d u c t o r s ,   i n s u l a t i o n   is  s t r i p p e d   t h e r e f r o m   a n d  

t h e   b a r e d   c o n d u c t o r   is  s o l d e r e d ,   w i r e   w r a p p e d   o r  

o t h e r w i s e   i n d i v i d u a l l y  c o n n e c t e d   to  t h e   c o r r e s p o n d i n g   one .  

of  t he   p i n s   of  the   t e r m i n a t i o n   d e v i c e .  

A n o t h e r   known  a p p r o a c h   to  p i t c h   c h a n g e   t e r m i n a t i o n  



i n v o l v e s   t he   use  of  a  t r a n s i t i o n   i n t e r c o n n e c t   m e m b e r ,  

a d j u n c t i v e   to  the   c a b l e   and  t e r m i n a t i o n   d e v i c e   and  b e i n g  

a  p e r m a n e n t   l i n k   in  t h e   c o n n e c t i o n ,   e . g . ,   a  f l e x i b l e  

p r i n t e d   c i r c u i t   (PC)  whose   c o n d u c t i v e   t r a c e s   e x t e n d   f r o m  

a  f i r s t   p i t c h   a r r a n g e m e n t   t h r o u g h   a  f a n n e d   o u t   t r a n s i t i o n  

to   a  s e c o n d   p i t c h   a r r a n g e m e n t .  

In  a  t h i r d   a p p r o a c h ,   t h e   a r t   has  s e e n   t h e   n e c e s s a r y  

p i t c h   c h a n g e   t r a n s i t i o n   o c c u r   in  the   c a b l e   a s  

m a n u f a c t u r e d .   Thus ,   s p e c i a l   m u l t i p i t c h   c a b l e   has   b e e n  

p r o v i d e d ,   w h e r e b y   t he   t e r m i n a t i n g   d e v i c e   may  be  j o i n e d   t o  

t he   c a b l e   a t   the   p i t c h   p o r t i o n s   t h e r e o f   c o r r e s p o n d i n g   t o  

t he   p i t c h   of  the   t e r m i n a t i n g   d e v i c e .   T h i s   g e n e r a l   t y p e  

of  a p p r o a c h ,   i . e . ,   t h e   c h a n g e   of  c a b l e   p i t c h ,   i s   f u r t h e r  

e m b o d i e d   in  Huber   U.S .   P a t e n t   No.  4 , 2 6 9 , 4 6 6   w h e r e i n   c a b l e  

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

p i t c h   c h a n g e   w i t h   c o v e r   m e m b e r s   t h e n   a p p l i e d   to  o p p o s e d  

s i d e s   of  the   h o u s i n g   to  a p p l y   s t r a i n   r e l i e f   to  t h e  

l o o s e l y   c h a n n e l l e d   c o n d u c t o r s .  

A  f o u r t h   a p p r o a c h   in  t h e   p r i o r   a r t   is  t h a t   o f  

p r o v i d i n g   a  c o n n e c t o r   h a v i n g   c o n t a c t s   of  s p r e a d   p i t c h  

t y p e .   T h i s   is  s e e n ,   f o r   e x a m p l e ,   in  N a r o z n y   U . S .   P a t e n t  

No.  3 , 9 9 0 , 7 6 7   w h e r e i n   a  f a m i l y   of  i d e n t i c a l   c o n t a c t s   i s  

s e l e c t i v e l y   b e n t   in  a s s e m b l y   of  t he   c o n n e c t o r   to  y i e l d  

t h e   d e s i r e d   p i t c h   t r a n s i t i o n .   I t   is  s e e n   a l s o   in  K e y  

U . S .   P a t e n t   No.  3 , 7 3 1 , 2 5 4 ,   w h e r e i n   a  f a m i l y   of  c o n t a c t s  

i s   s t a m p e d   p r i o r   to  a s s e m b l y   w i t h   an  o f f s e t   p r o v i d i n g   t h e  

d e s i r e d   p i t c h   t r a n s i t i o n .   In  a  l a b o r   i n t e n s i v e   p r a c t i c e ,  



N i c k e r s o n   e t   a l .   U .S .   P a t e n t   No.  3 , 7 7 7 , 2 9 9   i n t r o d u c e s   a n  

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

r e q u i r e d   p i t c h   c h a n g e   f r o m   c o n t a c t   p in   to  c a b l e .   The  t a i l  

of  e ach   p i n   is   s e l e c t i v e l y   b e n t   to  c o n f o r m   to  t h e   c h a n n e l  

c o n f i g u r a t i o n   w h e r e b y   i t   r e g i s t e r s   w i t h   a  c a b l e   c o n d u c t o r  

on  e x i t i n g   t he   c h a n n e l .  

O t h e r   t h a n   in  t h e   c a s e   of  t he   d i s c r e t e   w i r i n g  

a p p r o a c h ,   t he   o t h e r   d i s c u s s e d   a p p r o a c h e s   can  p r o v i d e   t h e  

c o n v e n i e n c e   of  mass  t e r m i n a t i o n ,   i . e . ,   w h e r e i n   a l l  

c o n d u c t o r s   can  be  t e r m i n a t e d   s i m u l t a n e o u s l y .   T h u s ,   a n y  

p r a c t i c e   w h i c h   c o l l e c t i v e l y   p l a c e s   in  r e g i s t r y   t h e  

c o n d u c t o r s   of  f i r s t   p i t c h   and  c o n t a c t s   of  s e c o n d   p i t c h  

p r o v i d e s   t h e   n e c e s s a r y   p r e p a r a t i o n   fo r   mass  t e r m i n a t i o n .  

The  f l e x i b l e   p r i n t e d   c i r c u i t   t r a n s i t i o n ,   t he   m u l t i p i t c h  

c a b l e   or  Hube r   end  s p r e a d   c a b l e ,   t he   N o r o z n y   b e n d a b l e  

c o n t a c t s   and  the   Key  s t a m p e d   o f f s e t   c o n t a c t s   t h u s   may  b e  

c a l l e d   mass   t e r m i n a t i o n   c a p a b l e   d e v i c e s .   In  each   o f  

t h e s e   d e v i c e s ,   h o w e v e r ,   s p e c i a l i z e d   c a b l e   a d j u n c t   m e a n s  

a r e   n e e d e d ,   e . g . ,   b e n d a b l e   or  o f f s e t   c o n t a c t s   or  f l e x i b l e  

PC,  t h e   c a b l e   need   be  s p e c i a l l y   f a b r i c a t e d   or  t h e   c a b l e  

need   be  s t r a i n   r e l i e v e d   by  means   s e p a r a t e   f rom  t h e   p i t c h  

c h a n g i n g   h o u s i n g .   The  l a b o r   n o n - i n t e n s i v e   c o n v e n i e n c e   o f  

m a s s - t e r m i n a t i o n   i s   t h u s   made  a v a i l a b l e   g e n e r a l l y   a t  

s u b s t a n t i a l   c o s t   b e y o n d   t h a t   of  s t a n d a r d   c o n t a c t s   and  a  

c u s t o m a r y   s i n g l e   p i t c h   c a b l e .  

SUMMARY  OF  THE  INVENTION 



The  p r e s e n t   i n v e n t i o n   has   as  an  o b j e c t i v e   t h e  

p r o v i s i o n   of  a  l a b o r   n o n - i n t e n s i v e   and  c o s t   e f f e c t i v e  

a p p r o a c h   to  p r e p a r i n g   a  f l a t   m u l t i c o n d u c t o r   c a b l e   f o r  

m a s s - t e r m i n a t i o n .  

A n o t h e r   o b j e c t   of  t he   i n v e n t i o n   is   to  p r o v i d e   a n  

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

of  c o n d u c t o r s   in  a  g i v e n   p a t t e r n .  

A  more  p a r t i c u l a r   o b j e c t   of  the   i n v e n t i o n   is  t o  

p r o v i d e   m e t h o d s   and  a p p a r a t u s   f o r   p i t c h   c h a n g e   m a s s  

t e r m i n a t i o n   of  f l a t   m u l t i c o n d u c t o r   c a b l e   w i t h o u t   need  f o r  

s p e c i a l i z e d   m u l t i - p i t c h   c a b l e ,   a d j u n c t   d e v i c e s   f o r m i n g   a  

p e r m a n e n t   l i n k   in  t he   t e r m i n a t i o n ,   s p e c i a l i z e d   c o n t a c t s  

of  b e n d a b l e   or  s t a m p e d   v a r i e t y   or  a d j u n c t   s t r a i n   r e l i e f  

d e v i c e s .  

In  a t t a i n i n g   t he   f o r e g o i n g   and  o t h e r   o b j e c t s ,   t h e  

i n v e n t i o n   p r o v i d e s   a  p r a c t i c e   in  which   a  p l u r a l i t y   o f  

c o n d u c t o r s   in  one  p a t t e r n ,   e . g . ,   a l i g n e d   in  p r e s e l e c t e d  

p i t c h ,   a r e   c o l l e c t i v e l y   d i s p l a c e d   i n t o   a  d i f f e r e n t  

p a t t e r n ,   e . g . ,   n o n - a l i g n e d   and  in  d i f f e r e n t   p i t c h ,   b y  

a p p l i c a t i o n   of  a  common  f o r c e   c o l l e c t i v e l y   t h e r e t o .   Upon  

a p p l i c a t i o n   of  such   f o r c e ,   t h e   c o n d u c t o r s   e x t e n d   f r o m  

such  p r e s e l e c t e d   p i t c h   t h r o u g h   a  t r a n s i t i o n   p i t c h   i n t o  

such  d i f f e r e n t   p i t c h   and  a r e   p r e f e r a b l y   t h e r e b y  

s t r a i n - r e l i e v e d   and  r e t e n t i v e l y   p o s i t i o n e d   in  p r e p a r a t i o n  

f o r   m a s s - t e r m i n a t i o n ,   e . g . ,   by  i n s u l a t i o n   d i s p l a c e m e n t   o r  

i n s u l a t i o n   p i e r c i n g   t e c h n i q u e s .  

A p p a r a t u s   f o r   use  in  p r e p a r i n g   f l a t   m u l t i c o n d u c t o r  



c a b l e   f o r   mass  t e r m i n a t i o n   in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   i n c l u d e s ,   p r e f e r a b l y   as  p a r t   of  t he   p e r m a n e n t  

c o n n e c t i o n ,   a  h o u s i n g   d e f i n i n g   t he   r e q u i s i t e   p i t c h  

t r a n s i t i o n   t h r o u g h   c o n d u c t o r   r e t e n t i o n   c h a n n e l s .   In  i t s  

p r e f e r r e d   e m b o d i m e n t ,   s u c h   a p p a r a t u s   i n c l u d e s   as  a  

h o u s i n g   a  s i n g l e   p i e c e   a r t i c l e   of  m a n u f a c t u r e   a d a p t e d   b y  

r e a s o n   of  i t s   own  s t r u c t u r e   to  e f f e c t   p i t c h   c h a n g e   a n d  

a t t e n d a n t   s t r a i n   r e l i e f .   An  i n s t a l l a t i o n   t o o l   or  a  c o v e r  

f o r   t he   h o u s i n g   is   a d a p t e d   to  a p p l y   the   a f o r e s a i d   common 

f o r c e   t h e r e t o .  

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

i n v e n t i o n   w i l l   be  f u r t h e r   e v i d e n t   f rom  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   of  t h e   p a r t i c u l a r l y   p r e f e r r e d  

p r a c t i c e s   and  e m b o d i m e n t s   t h e r e o f   and  f rom  t h e   d r a w i n g s  

w h e r e i n   l i k e   r e f e r e n c e   n u m e r a l s   i d e n t i f y   l i k e   p a r t s  

t h r o u g h o u t .  

DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  is   a  p l a n   v i e w   of  a  c o n n e c t o r   h o u s i n g   f o r   u s e  

in  p r a c t i c i n g   t h e   i n v e n t i o n .  

F i g .   2  is   a  l e f t   s i d e   e l e v a t i o n   of  F i g .   1 .  

F i g .   3  is   a  r i g h t   s i d e   e l e v a t i o n   of  F i g .   1 .  

F i g .   4  is   a  p l a n   v i e w   of  a  c o v e r   f o r   t he   F i g .   1 

h o u s i n g .  

F i g .   5  is  a  p l a n   v i e w   of  t he   F i g .   1  h o u s i n g  

p r e a s s e m b l e d   w i t h   a  f l a t   m u l t i c o n d u c t o r   c a b l e ,   t he   c a b l e  

j a c k e t i n g   n e s t i n g   in  t h e   l e f t w a r d   p o r t i o n   of  t h e   h o u s i n g .  



F i g .   6  is  a  r i g h t   s i d e   e l e v a t i o n   of  F i g .   5 .  

F i g .   7  is  an  e x p l o d e d   v i e w   of  an  a s s e m b l y   t o o l   f o r  

u s e   in  p r a c t i c i n g   t h e   i n v e n t i o n ,   t he   p r e a s s e m b l y   of  F i g .  

5  b e i n g   s e a t e d   in  t h e   b a s e   of  t he   t o o l .  

F i g .   8  is  a  p l a n   v i ew   of  t he   a s s e m b l e d   c a b l e   a n d  

h o u s i n g   as  p r o v i d e d   by  t h e   F i g .   7  t o o l .  

F i g .   9  is  a  r i g h t   s i d e   e l e v a t i o n   of  F i g .   8 .  

F i g .   9 (a )   is  a  p l a n   v i ew  of  a  p a r t i c u l a r l y   p r e f e r r e d  

a l t e r n a t i v e   e m b o d i m e n t   of  a  h o u s i n g   and  c o v e r  

a r r a n g e m e n t ,   p a r t l y   a s s e m b l e d   and  w i t h   t he   c a b l e   o m i t t e d  

f o r   c o n v e n i e n c e .  

F i g .   9 (b )   is   a  r i g h t   s i d e   e l e v a t i o n   of  F i g .   9 ( a ) .  

F i g .   10  is  a  p a r t i a l   s e c t i o n a l   v i ew   of  t he   a s s e m b l y  

of  F i g .   8  as  s e e n   f rom  b r o k e n   p l a n e   X-X  t h e r e o f   t o g e t h e r  

w i t h   the   c o v e r   of  F i g .   4  and  a  p r i n t e d   c i r c u i t   (PC)  b o a r d  

m o u n t   t h e r e f o r   s u p p o r t i n g   i n s u l a t i o n   p i e r c i n g   c o n t a c t s  

f o r   mass  t e r m i n a t i o n   of  c a b l e   c o n d u c t o r s .  

DESCRIPTION  OF  PREFERRED  PRACTICES  AND  EMBODIMENTS 

R e f e r r i n g   to  F i g s .   1 - 3 ,   h o u s i n g   10,  t y p i c a l l y   a  

r i g i d   body  of  e l e c t r i c a l l y   i n s u l a t i v e   m a t e r i a l ,   has  o u t e r  

s u r f a c e   12,  s i d e w a l l s   14  and  16  d e f i n i n g   s u r f a c e s   18  a n d  

20  and  r e c e s s e d   s u r f a c e   22  in  wh ich   a r e   fo rmed   c o n d u c t o r  

r e s i d e n c e   c h a n n e l s   24  t h r o u g h   38.  The  c h a n n e l s   h a v e  

o r i g i n   o p e n i n g s   40  c o m m u n i c a t i n g   w i t h   c o m p a r t m e n t   42 

l e f t w a r d l y   in  F i g .   1  and  e x i t   o p e n i n g s   44  at   t h e  

r i g h t w a r d   F i g .   1  h o u s i n g   s i d e .   A  t r a n s v e r s e   c h a n n e l   46 

e x t e n d s   i n t o   c o m m u n i c a t i o n   w i t h   each   of  c h a n n e l s   24 



t h r o u g h   38  and  has   d e p t h   in  h o u s i n g   10  e x c e e d i n g   t h e  

d e p t h   of  such  c o n d u c t o r   d i r e c t i n g   c h a n n e l s .   S i d e w a l l s   14 

and  16  have   n o t c h e s   48  and  50  and  t e r m i n a t e   s h o r t   of  t h e  

h o u s i n g   10  l e f t   s i d e   in  u p r i g h t s   52  and  54  w h e r e b y  

h o u s i n g   10  is  a d a p t e d   f o r   r e c e i p t   of  c o v e r   56  of  F i g .   4 .  

The  c o v e r   has   p r o j e c t i o n s   58  and  60  f o r   s e a t i n g   i n  

n o t c h e s   48  and  50  and  s i d e   m a r g i n   s t e p s   62  and  64 

c o o p e r a t i v e   w i t h   u p r i g h t s   52  and  54.   C o v e r   56  f u r t h e r  

i n c l u d e s   o p e n i n g s   66  and  68  w h i c h   r e g i s t e r   w i t h   o p e n i n g s  

70  and  72  of  h o u s i n g   10  to  p r o v i d e   f o r   m o u n t i n g ,   a s  

d i s c u s s e d   b e l o w   in  c o n n e c t i o n   w i t h   F i g .   10.   T r a n s v e r s e  

c o v e r   o p e n i n g   74  l i k e w i s e   r e g i s t e r s   w i t h   h o u s i n g   c h a n n e l  

46  f o r   e l e c t r i c a l   i n t e r c o n n e c t   p u r p o s e s ,   a l s o   d i s c u s s e d  

b e l o w .  

In  an  i l l u s t r a t i v e   e x a m p l e   of  p r a c t i c e   u n d e r   t h e  

i n v e n t i o n ,   l e t   i t   be  a s s u m e d   t h a t   i t   is  d e s i r e d   t o  

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

p a t t e r n   wh ich   w o u l d   r e n d e r   c o m p a t i b l e   t h e   m a s s  

t e r m i n a t i o n   of  f l a t   m u l t i c o n d u c t o r   c a b l e   a t   f i f t y   m i l s  

p i t c h   ( 0 . 0 5 0   i n c h )   w i t h   an  i n s u l a t i o n   p i e r c i n g   c o n t a c t  

s e t   a t   one  h u n d r e d   m i l s   p i t c h .   Th i s   e x a m p l e   wou ld   t h u s  

m a r r y   a  c o m m e r c i a l   u n d e r c a r p e t   t e l e p h o n e   c a b l e   w i t h   a  

c o m m e r c i a l l y - a v a i l a b l e   t e r m i n a t o r .  

S t e p w i s e ,   in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n ,   one  w i l l  

now  d e f i n e   a  r e s i d e n c e   p a t h   f o r   each   c o n d u c t o r  

c o r r e s p o n d i n g   to  t he   d e s i r e d   p i t c h   c h a n g e .   C h a n n e l s  

2 4 - 3 8   a r e   a r r a n g e d   to  d e f i n e   such  r e s i d e n c e   p a t h s   a n d  



i n c l u d e   l e f t w a r d   end  p o r t i o n s   e x t e n d i n g   m u t u a l l y   p a r a l l e l  

a t   i n t e r c h a n n e l   s p a c i n g   i n d i c a t e d   as  S l ,   r i g h t w a r d   e n d  

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

s p a c i n g   i n d i c a t e d   as  S2  and  a c u t e l y   a n g l e d   i n t e r m e d i a t e  

p o r t i o n s   c o n n e c t i n g   such   end  p o r t i o n s .  

Where   i t   is  d e s i r e d   to   r e t e n t i v e l y   m a i n t a i n   t h e  

c o n d u c t o r s   in  t he   g i v e n   p a t t e r n ,   t he   r e s i d e n c e   p a t h s   a r e  

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

r e t e n t i v e l y   e n g a g e   a  c o n d u c t o r   c o n t i g u o u s   t h e r e w i t h ,  

e . g . ,   to  p r o v i d e   a  f r i c t i o n a l ,   i n t e r f e r e n c e   t y p e   f i t  

t h e r e w i t h .   In  t h e   e m b o d i m e n t   of  F i g s .   1 - 3 ,   such  c a p t u r e  

s u r f a c e s   a r e   the   c h a n n e l   s i d e w a l l s ,   shown  as  24a  and  2 4 b  

f o r   c h a n n e l   24.  T h e s e   s i d e w a l l s   h a v e   t r a n s v e r s e   s p a c i n g  

S3,  c h o s e n   as  s o m e w h a t   l e s s   t h a n   t h e   t r a n s v e r s e ,  

c r o s s - s e c t i o n a l   e x p a n s e   of  t he   c o n d u c t o r   to  be  r e s i d e n t  

t h e r e i n .   Such  c a p t u r e   s u r f a c e s   d e f i n e   an  o p e n i n g   f o r  

i n s e r t i o n   of  the   c o n d u c t o r .   Thus  each   of  c h a n n e l s   2 4 - 3 8  

o p e n s   i n t o   s u r f a c e   2 2 .  

T u r n i n g   to  F i g s .   5  and  6,  f l a t   m u l t i c o n d u c t o r   c a b l e  

76  t y p i c a l l y   has   a  c o n d u c t i v e   body  78  and  p r o t e c t i v e  

j a c k e t i n g   80  and  in  t h e   i l l u s t r a t e d   e m b o d i m e n t   e i g h t  

c o n d u c t o r s   82  t h r o u g h   96.   Each  c o n d u c t o r   has   i n s u l a t i o n  

e x t r u d e d   t h e r e o n   and  body   78  is  e x t r u d e d   c o l l e c t i v e l y   o n  

the   i n s u l a t e d   c o n d u c t o r s .   Body  78  may  be  e l e c t r i c a l l y  

c o n d u c t i v e   p o l y v i n y l c h l o r i d e   (PVC)  and  j a c k e t i n g   80  may 

be  an  e l e c t r i c a l l y   i n s u l a t i v e   m a t e r i a l   such   as  a  

p o l y e s t e r ,   f o r   e x a m p l e ,   MYLAR,  c o m m e r c i a l l y   a v a i l a b l e  



f rom  E . I .   d u P o n t .   C a b l e   76  is  p r e p a r e d   as  i n d i c a t e d ,  

i . e . ,   w i t h   c o n d u c t o r s   8 2 - 9 6   b e i n g   of  s u f f i c i e n t   l e n g t h  

o u t w a r d l y   of  body   78  to  e x t e n d   b e y o n d   t r a n s v e r s e   c h a n n e l  

46  of  h o u s i n g   10.   Body  78  w i t h   j a c k e t i n g   80  is  n e s t e d   i n  

c o m p a r t m e n t   42.  C o n d u c t o r s   82 -96   e a c h   r e g i s t e r   w i t h   a  

d i s t i n c t   one  of  c h a n n e l   o r i g i n   o p e n i n g s   40  ( F i g .   1)  a n d  

e x t e r i o r l y   o v e r l i e   ( F i g .   6)  c h a n n e l s   2 4 - 3 8 ,   e x t e n d i n g  

l o n g i t u d i n a l l y   t h e r e w i t h   p a r a l l e l   to  t he   a b o v e   d i s c u s s e d  

p a r a l l e l   end  p o r t i o n s   of  t he   c h a n n e l s .   Such  p r e a s s e m b l y  

of  c a b l e   76  and  h o u s i n g   10  is  w o r k e d   f u r t h e r   in  a  m a n n e r  

now  d i s c u s s e d   w i t h   r e f e r e n c e   to  F i g .   7 .  

A s s e m b l y   t o o l   98  i n c l u d e s   b a s e   100  h a v i n g   a  f l o o r  

102  f o r   s u p p o r t i n g   h o u s i n g   10  in  a b u t t i n g   r e l a t i o n   t o  

s t o p   104  and  w i t h   s i d e w a l l s   14  and  16  d i s p o s e d   b e l o w  

t r a c k s   106  and  108  of  t o o l   s i d e w a l l s   110  and  1 1 2 .  

A s s e m b l y   ram  114  has   s i d e   t o n g u e s   116  and  118  a d a p t e d   t o  

be  r e c e i v e d   in  t r a c k s   106  and  108,   w h e r e b y   ram  114  may  b e  

s l i d a b l y   d r i v e n   s t r o k e w i s e   i n t o   b a s e   100 .   D e p e n d i n g  

d o w n w a r d l y   b e l o w   t o n g u e s   116  and  118  is   p l a t e n   1 2 0 ,  

h a v i n g   a  d e p t h   Dl  p r e f e r a b l y   e q u a l   to  or  s l i g h t l y   g r e a t e r  

t h a n   t he   h e i g h t   Hl  of  h o u s i n g   s i d e w a l l s   14  and  16  a b o v e  

s u r f a c e   22,  such   t h a t   a  l i g h t   i n t e r f e r e n c e   f i t   e x i s t s  

b e t w e e n   the   p l a t e n   120  and  the   t r a n s v e r s e   h o u s i n g  

s u r f a c e s   22  and  2 5 - 3 9   ( F i g .   8) .   I t   s h o u l d   be  a p p r e c i a t e d  

t h a t   t he   p l a t e n   d e p t h   Dl  may  a l s o   be  s l i g h t l y   l e s s   t h a n  

t h e   h o u s i n g   s i d e w a l l   h e i g h t   Hl  and  a t   l e a s t   l e s s   t h a n   t h e  

c o n d u c t o r   c r o s s - s e c t i o n a l   d i m e n s i o n .   P l a t e n   120  h a s  



t r a n s v e r s e   e x t e n t   b e t w e e n   t o n g u e s   116  and  118  s o m e w h a t  

l e s s   t h a n   t he   t r a n s v e r s e   s p a c i n g   of  s i d e w a l l s   14  and  1 6 .  

The  p r e a s s e m b l y   of  c a b l e   76  and  h o u s i n g   10  ( F i g .   5 )  

i s   i n s e r t e d   i n t o   t o o l   98  upon  b a s e   100  i n t o   a b u t m e n t  

w i t h   s t o p   104 .   Ram  114  is   n e x t   i n s e r t e d   i n t o   b a s e   1 0 0  

t h r o u g h   r e g i s t r y   of  t o n g u e s   116  and  118  in  t h e   r e a r  

p o r t i o n   of  t r a c k s   106  and  108 .   The  ram  i s   now  d r i v e n  

f u l l y   i n t o   b a s e   100  in  t he   c o u r s e   of  w h i c h   m o t i o n ,  

l e a d i n g   s u r f a c e   122  of  p l a t e n   120  c o n f r o n t s   t h e   c a b l e  

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

e l o n g a t e   c o n d u c t o r   i n t o   t he   c o r r e s p o n d i n g   one  o f  

r e s i d e n c e   c h a n n e l s   24 -38   ( F i g .   1 ) .   For  p u r p o s e s   o f  

o b s e r v a t i o n   of  t h i s   r e s u l t ,   one  may  move  ram  114  s l o w l y  

i n t o   b a s e   100  and  n o t e   t h a t   t he   p o r t i o n s   of  t h e  

c o n d u c t o r s   in  r e g i s t r y   w i t h   t he   c h a n n e l   o r i g i n s   a r e  

r e n d e r e d   c h a n n e l   r e s i d e n t   and  the   f o r w a r d   r u n s   of  t h e  

c o n d u c t o r s   a r e   s p r e a d   t r a n s v e r s e l y   as  t he   ram  c o n t i n u e s  

i n t o   i t s   s t r o k e .   S i n c e   s u r f a c e   122  and  t r a n s v e r s e  

h o u s i n g   s u r f a c e s   25 -39   a r e   p r e f e r a b l y   in  a  l i g h t  

i n t e r f e r e n c e   f i t   or  a t   l e a s t   s p a c e d   a p a r t   v e r t i c a l l y   by  a  

d i s t a n c e   s u b s t a n t i a l l y   l e s s   t h a n   the   c r o s s - s e c t i o n a l  

e x t e n t   of  t he   c o n d u c t o r s ,   t h e   f o r c e   a p p l i e d   to  t h e  

c o n d u c t o r s   p r o g r e s s i v e l y   l e n g t h w i s e   of  t h e   r e s i d e n c e  

p a t h s   d e f i n e d   by  c h a n n e l s   24 -38   y i e l d s   no  o p t i o n   f o r   t h e  

c o n d u c t o r s   o t h e r   t h a n   r e s i d e n c e   in  t he   c h a n n e l s .   W i t h  

ram  114  r e m o v e d   now  f rom  e i t h e r   end  of  b a s e   100 ,   t h e  

f i n a l   a s s e m b l y   of  c a b l e   76  and  h o u s i n g   10  is   r e m o v e d   a n d  



shown  in  F i g s .   8  and  9.  As  is  shown  in  F i g .   8 ,  

c o n d u c t o r s   8 2 - 9 6   c o m m o n l y   o v e r l i e   t r a n s v e r s e   c h a n n e l   46  

and  c o n f o r m   in  p a t t e r n   to  t h a t   d e f i n e d   by  h o u s i n g   10.   As  

is   shown  in  F i g .   9,  e a c h   c o n d u c t o r   is   s e a t e d   d e e p l y   i n  

i t s   r e s i d e n c e   c h a n n e l .   The  d e g r e e   of  s t r a i n   r e l i e f  

l e n g t h w i s e   of  c a b l e   76  and  of  r e t e n t i v e   c a p t u r e   o f  

c o n d u c t o r s   8 2 - 9 6   i n d i v i d u a l l y   c o r r e s p o n d s   to  t h e  

s e l e c t i o n   of  c h a n n e l   d i m e n s i o n   S3  ( F i g .   1)  in  r e l a t i o n   t o  

the   c r o s s - s e c t i o n a l   d i m e n s i o n   of  t he   c o n d u c t o r s .   T h u s ,  

w h i l e   some  m e a s u r e   of  s t r a i n   r e l i e f   is   a f f o r d e d   by  a n g l e d  

c h a n n e l   p o r t i o n s ,   i . e . ,   c h a n n e l   p o r t i o n s   in  a c u t e   a n g l e  

r e l a t i o n   to  t h e   c h a n n e l   p a r a l l e l   end  p o r t i o n s ,   h e i g h t e n e d  

l o n g i t u d i n a l   s t r a i n   r e l i e f   and  r e t e n t i v e   c a p t u r e   o f  

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

o u t w a r d l y   of  t he   h o u s i n g   is   a c h i e v e d   as  d i m e n s i o n   S3  i s  

p r o v i d e d   to  be  l e s s   t h a n   t he   c o n d u c t o r   c r o s s - s e c t i o n a l  

d i m e n s i o n .   Ram  s t r o k e   i n p u t   f o r c e   w o u l d   be  i n c r e a s e d  

a c c o r d i n g l y .   In  p r a c t i c e ,   t he   l e s s e n e d   d i m e n s i o n   S 3  

p e r m i t s   such   r e t e n t i v e   c a p t u r e   t h a t   t he   a s s e m b l y   of  F i g s .  

8  and  9  is   m a i n t a i n e d   to  t h e   e x t e n t   t h a t   one  may  h a n d l e  

same  s i m p l y   by  h o l d i n g   c a b l e   76  a t   i t s   e x p a n s e   o u t w a r d   o f  

h o u s i n g   10.   H o u s i n g   10  i s   t h u s   a  s i n g l e   p i e c e   a r t i c l e   o f  

m a n u f a c t u r e   a d a p t e d   in  and  of  i t s   own  s t r u c t u r e   f o r  

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

m u l t i c o n d u c t o r   c a b l e .   As  n o t e d   s t r a i n   r e l i e f   is  e f f e c t e d  

l o n g i t u d i n a l l y   and  t r a n s v e r s e l y   of  t he   h o u s i n g .   C o v e r   56  

( F i g .   4)  c o n t r i b u t e s   c a b l e   r e t e n t i o n   f o r c e   o n l y   b y  



e n g a g i n g   b o d y   78  and  no t   t he   i n d i v i d u a l   c a b l e   c o n d u c t o r s .  

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

shown  in  F i g s .   9 ( a )   and  9 ( b ) ,   w h e r e i n   u p s t a n d i n g   e l o n g a t e  

h o u s i n g   11  is  in  p a r t i a l   a s s e m b l y   w i t h   c o v e r   57.  H o u s i n g  

11  c o r r e s p o n d s   g e n e r a l l y   in  c o n f i g u r a t i o n   w i t h   h o u s i n g   10 

of  F i g .   1  b u t   has  i t s   s i d e w a l l s   15  and  17  s t r u c t u r e d   t o  

d e f i n e   t r a c k s   107  and  109 ,   r u n n i n g   l o n g i t u d i n a l l y  

t h e r e t h r o u g h   u p w a r d l y   of  t r a n s v e r s e   s u r f a c e   23  a n d  

c o n d u c t o r   r e t e n t i o n   c h a n n e l s   f o r m e d   t h e r e i n .   Cover   57 

c o r r e s p o n d s   g e n e r a l l y   in  c o n f i g u r a t i o n   w i t h   c o v e r   56  o f  

F i g . 4 ,   b u t   has   i t s   m a r g i n s   59  and  61  r e c t l i n e a r  

t h r o u g h o u t   t h e i r   l e n g t h   and  s p a c e d   a p a r t   t r a n s v e r s e l y  

s u c h   t h a t   t h e y   can  r e g i s t e r   in  h o u s i n g   t r a c k s   107  a n d  

109 .   In  u s e ,   t he   c a b l e   i s   p l a c e d   in  h o u s i n g   11  as  a b o v e  

d i s c u s s e d   f o r   c a b l e   p l a c e m e n t   in  h o u s i n g   10,   i . e . ,   w i t h  

c a b l e   b o d y   78  in  c o m p a r t m e n t   42  and  w i t h   c o n d u c t o r s   i n  

p a t h   o r i g i n s   and  o v e r l y i n g   s u r f a c e   23.  Now,  i n s t e a d   o f  

t h e   u s e   of  t h e   F i g .   7  a s s e m b l y   t o o l ,   c o v e r   57  is   e n t e r e d  

a t o p   the   c a b l e   body  i n t o   t h e   l e f t   s i d e   ( F i g .   9 ( a ) )   o f  

t r a c k s   107  and  109  i n t o   l i g h t   i n t e r f e r e n c e   f i t   w i t h  

s u r f a c e   23  and  p u s h e d   f u l l y   i n t o   r e s i d e n c e   in  t he   t r a c k s ,  

f u n c t i o n i n g   as  in  the   c a s e   of  p l a t e n   120  ( F i g .   7)  t o  

a p p l y   f o r c e   c o l l e c t i v e l y   to  and  t h e r e b y   s e a t   t he   c a b l e  

c o n d u c t o r s   f u l l y   in  the   c h a n n e l s   of  h o u s i n g   11.  The  

c o v e r   i s   r e s t r a i n e d   now  f rom  u p w a r d   m o v e m e n t   by  s u c h  

s e a t i n g   t h e r e o f   in  t r a c k s   107  and  109  and  t he   u n i t   i s  

r e a d i e d   f o r   a s s e m b l y   w i t h   a  t e r m i n a t i n g   c o n t a c t   s e t   as  i n  



F i g .   1 0 .  

R e f e r r i n g   now  to  F i g .   10,   a  t y p i c a l   u s a g e   of  t h e  

p r e p a r e d   c a b l e   and  h o u s i n g   in  p r o v i d i n g   e l e c t r i c a l  

i n t e r c o n n e c t i o n   i s   s h o w n .   PC  b o a r d   124  i n c l u d e s   a  

p l u r a l i t y   of  a l i g n e d   c o n t a c t   m e m b e r s ,   one  b e i n g   shown  a t  

126  and  h a v i n g   an  i n s u l a t i o n - p i e r c i n g   c o n t a c t   128  and  a  

t e r m i n a l   p in   130  e x t e n d i n g   t h r o u g h   b o a r d   124  a n d  

e l e c t r i c a l l y   c o n n e c t e d   to  c o n d u c t i v e   t r a c e   1 3 2 .  

R i g h t w a r d l y ,   b o a r d   124  has   an  end  p o r t i o n   on  wh ich   i s  

s e c u r e d   m o u n t i n g   p o s t   1 3 4 .  

U p w a r d l y   of  b o a r d   1 2 4 ,   in  r e a d i n e s s   f o r   m o u n t i n g  

t h e r e o n   is  t h e   i n v e r t e d   a s s e m b l y   of  h o u s i n g   10  and  c a b l e  

76  of  F i g s .   8  and  9  f u r t h e r   a s s e m b l e d   w i t h   c o v e r   56  o f  

F i g .   4,  one  i n s u l a t e d   c o n d u c t o r   b e i n g   shown  as  90  i n  

c h a n n e l   32.  P o s t   134  i s   in  r e g i s t r y   w i t h   c o v e r   o p e n i n g  

66  and  h o u s i n g   o p e n i n g   70  and  is   p o s i t i o n e d   r e l a t i v e   t o  

c o n t a c t   member  126  such   t h a t   t h e   c o n t a c t   members   w i l l  

r e g i s t e r   w i t h   c o v e r   o p e n i n g   74  and  h o u s i n g   t r a n s v e r s e  

c h a n n e l   46.  T h u s ,   on  d o w n w a r d   m o v e m e n t   of  t he   a s s e m b l e d  

h o u s i n g   10,   c o v e r   56  and  c a b l e   76,   a l l   c o n t a c t   m e m b e r s  

w i l l   p a s s   t h r o u g h   c o v e r   t r a n s v e r s e   o p e n i n g   74  and  i n t o '  

and  b e y o n d   the   c a b l e ,   u p p e r   e n d s   of  c o n t a c t s   128  e n t e r i n g  

c h a n n e l   46.  The  a s s e m b l y   i s   e f f e c t e d ,   f o r   e x a m p l e ,   b y  

t i g h t e n i n g   of  nu t   136  on  p o s t   134  and  c o u n t e r p a r t  

t i g h t e n i n g   of  the   n u t   and  p o s t   ( n o t   shown)   a s s o c i a t e d  

w i t h   h o u s i n g   o p e n i n g   72  and  c o v e r   o p e n i n g   68  ( F i g s .   1  a n d  

4 ) .   D u r i n g   such  a s s e m b l y ,   t h e   i n s u l a t i o n   p i e c i n g   c o n t a c t  



p o r t i o n s   128  of  e a c h   c o n t a c t   126  p e n e t r a t e   the   o u t e r  

i n s u l a t i o n   and  e n g a g e   t he   c o n d u c t i v e   p o r t i o n   of  t h e  

r e s p e c t i v e   c o n d u c t o r s   8 2 - 9 6 .   W h i l e   a s s e m b l y   has  b e e n  

shown  h e r e i n   by  u se   of  nu t   136  t i g h t e n e d   on  p o s t   134 ,   i t  

s h o u l d   be  u n d e r s t o o d   t h a t   o t h e r   a s s e m b l y   t e c h n i q u e s ,   s u c h  

as  c r i m p i n g   w i t h   s u i t a b l e   t o o l i n g ,   may  a l s o   be  u s e d .  

In  t he   d e p i c t e d   e m b o d i m e n t   of  t h e   i n v e n t i o n ,   t h e  

c a b l e   c o n d u c t o r s   a r e   p r e p a r e d   f o r   i n s e r t i o n   i n t o   t h e  

c h a n n e l s   of  h o u s i n g   10  by  r e m o v i n g   body  78  t h e r e f r o m .  

T h u s ,   t he   c o n d u c t o r s   a r e   no t   webbed   to  one  a n o t h e r ,   o r  

o t h e r w i s e   m u t u a l l y   f i x e d l y   p o s i t i o n e d ,   as  t h e y   a r e   s p r e a d  

i n t o   the   d e s i r e d   c o n f i g u r a t i o n .  

The  i n v e n t i o n   is  o t h e r w i s e   a p p l i c a b l e   to  a p p l y  

p a t t e r n   a r r a n g e m e n t   to  webbed   c o n d u c t o r   c a b l e .   T h u s ,  

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

f a b r i c a t e d   by  e x t r u d i n g   e l e c t r i c a l   i n s u l a t i o n   d i r e c t l y  

upon  b a r e   c o n d u c t o r s   s p a c e d   m u t u a l l y   a t   d e s i r e d   p i t c h   i n  

the   e x t r u d e r .   The  o p p o s e d   e x t e r i o r   s u r f a c e s   of  t he   c a b l e  

t y p i c a l l y   a r e   u n d u l a t e d ,   d i m i n i s h i n g   in  t he   t h i c k n e s s   t o  

t h i n   webs  b e t w e e n   a d j a c e n t   c o n d u c t o r s .   Such  c a b l e   can  b e  

p l a c e d   in  t h e   d e s c r i b e d   h o u s i n g   e m b o d i m e n t   in  wh ich   e v e n t  

the   w e b b i n g   i s   b r o k e n   in  t he   c o u r s e   of  ram  s t r o k i n g   i n  

the   a s s e m b l y   t o o l .   To  e n h a n c e   t he   s e p a r a t i o n   of  w e b b e d  

c o n d u c t o r s ,   t r a n s v e r s e   h o u s i n g   s u r f a c e s   25-39  may  b e  

c o n f i g u r e d   to  d e f i n e   an  u p w a r d   c u s p   or  t he   l i k e   p r o v i d i n g  

a  more  e x p e d i t i o u s   web  c u t t i n g   a c t i o n   d u r i n g   the   r a m  

s t r o k e .  



In  p r a c t i c i n g   t h e   i n v e n t i o n   o t h e r w i s e   t h a n   by  use   o f  

t he   a s s e m b l y   t o o l   of  F i g .   7,  one  may  a p p l y   any  s u i t a b l e  

l i n e   c o n t a c t   s u r f a c e   to  t h e   p r e a s s e m b l y   of  F i g s .   5  and  6 ,  

e . g . ,   s u r f a c e   138  of  c o v e r   56  ( F i g .   4 ) .   T h u s ,   s u r f a c e  

138  may  be  a p p l i e d   to  s u r f a c e   22  of  t h e   F i g .   5 

p r e a s s e m b l y   and  a d v a n c e d   t h e r e a c r o s s   in  t h e   m a n n e r   o f  

p l a t e n   120  s u r f a c e   122  in  one  or  more  s t r o k e s   to  e f f e c t  

t h e   f o r c e d   l o d g i n g   of  c o n d u c t o r s   in  c h a n n e l s   2 4 - 3 8 .   T h e  

l i n e   c o n t a c t   s u r f a c e   may  be  a r c u a t e   as  in  t he   c a s e   o f  

s u r f a c e   122,   r e c t i l i n e a r   as  in  t h e   c a s e   of  s u r f a c e   1 3 8 ,  

t a p e r e d   t r a n s v e r s e l y ,   p e a k e d   c e n t r a l l y ,   e t c . ,   as  the   u s e r  

or  s p e c i f i c   g i v e n   p a t t e r n   may  r e q u i r e .  

W h i l e   t he   i n v e n t i o n   has   b e e n   shown  by  t h e  

f o r e g o i n g ,   v a r i o u s   c h a n g e s   may  e v i d e n t l y   be  i n t r o d u c e d  

t h e r e i n   w i t h o u t   d e p a r t i n g   f rom  t he   i n v e n t i o n .   T h u s ,   t h e  

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

p r a c t i c e s   a r e   i n t e n d e d   in  an  i l l u s t r a t i v e   and  no t   in  a  

l i m i t i n g   s e n s e .   The  t r u e   s p i r i t   and  s c o p e   of  t h e  

i n v e n t i o n   a r e   s e t   f o r t h   in  t h e   f o l l o w i n g   c l a i m s .  



1.  A  m e t h o d   fo r   a r r a n g i n g   a  p l u r a l i t y   of  m u t u a l l y  

a l i g n e d   e l o n g a t e   e l e c t r i c a l   c o n d u c t o r s   in  a  g i v e n  

n o n - a l i g n e d   p a t t e r n ,   c o m p r i s i n g   the   s t e p s   o f :  

(a)   d e f i n i n g   r e s i d e n c e   p a t h s   f o r   s a i d   c o n d u c t o r s  

c o r r e s p o n d i n g   to  s a i d   g i v e n   n o n - a l i g n e d   p a t t e r n ;  

(b)   d i s p o s i n g   s a i d   c o n d u c t o r s   in  p a r t   in  r e g i s t r y  

i n d i v i d u a l l y   w i th   o r i g i n s   of  s a i d   p a t h s   and  in  s u c c e e d i n g  

p a r t   o v e r l y i n g l y   e x t e r i o r   to  s a i d   p a t h s ;   a n d  

(c)   a p p l y i n g   f o r c e   to  s a i d   c o n d u c t o r s   a t   such   p a t h  

o r i g i n s   and  t h e n   p r o g r e s s i v e l y   l e n g t h w i s e   of  s a i d   p a t h s ,  

t h e r e b y   c o l l e c t i v e l y   d i r e c t i n g   s a i d   c o n d u c t o r s  

p r o g r e s s i v e l y   l o n g i t u d i n a l l y   i n t o   s a i d   p a t h s .  

2.  The  m e t h o d   c l a i m e d   in  c l a i m   1  w h e r e i n   s a i d   s t e p   ( b )  

i s   p r a c t i c e d   f u r t h e r   by  d e f i n i n g   t r a n s v e r s e   s u r f a c e s  

e x t e n d i n g   b e t w e e n   a d j a c e n t   ones   of  s a i d   p a t h s .  

3.  The  m e t h o d   c l a i m e d   in  c l a i m  . 2   w h e r e i n   s a i d   t r a n s v e r s e  

s u r f a c e s   a r e   s e l e c t e d  i n   s a i d   s t e p   (b)  to  be  c o n t i n u o u s  

l e n g t h w i s e   of  s a i d   p a t h s .  

4.  The  m e t h o d   c l a i m e d   in  c l a i m   3  w h e r e i n   s a i d   s t e p   ( c )  

i s   p r a c t i c e d   by  p r o v i d i n g   a  body  d e f i n i n g   a  c o n d u c t o r  

e n g a g e m e n t   s u r f a c e   and  a d v a n c i n g   same  i n t o   p r o g r e s s i v e  

e n g a g e m e n t   w i t h   s a i d   c o n d u c t o r s   and  in  f a c i n g   r e l a t i o n   t o  



s a i d   t r a n s v e r s e   s u r f a c e s   and  s p a c e d   t h e r e f r o m   by  a  

m e a s u r e   l e s s   t h a n   t h e   c r o s s - s e c t i o n a l   e x p a n s e   of  s a i d  

c o n d u c t o r s .  

5.  The  m e t h o d   c l a i m e d   in  c l a i m   4  w h e r e i n   s a i d   c o n d u c t o r  

e n g a g e m e n t   s u r f a c e   is   p l a c e d   in  i n t e r f e r e n c e   r e l a t i o n  

w i t h   s a i d   t r a n s v e r s e   s u r f a c e s   d u r i n g   such   a d v a n c i n g   o f  

s a i d   e n g a g e m e n t   s u r f a c e .  

6.  The  m e t h o d   c l a i m e d   in  c l a i m   4  w h e r e i n   each   s a i d  

c o n d u c t o r   i s   webbed   to   an  a d j a c e n t   c o n d u c t o r ,   s a i d  

t r a n s v e r s e   s u r f a c e s  b e i n g   s e l e c t e d   to   h a v e   w e b - c u t t i n g  

c o n f i g u r a t i o n .  

7.  A  m e t h o d   f o r   a r r a n g i n g   and  r e t e n t i v e l y   m a i n t a i n i n g   a  

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

p a t t e r n   in  a  g i v e n   d i f f e r e n t   p a t t e r n ,   c o m p r i s i n g   t h e  

s t e p s   o f :  

(a)   d e f i n i n g   r e s i d e n c e   p a t h s   f o r   s a i d   c o n d u c t o r s  

c o r r e s p o n d i n g   to  s a i d   g i v e n   d i f f e r e n t   p a t t e r n ;  

(b)  p a r t l y   b o u n d i n g   e a c h   such   p a t h   w i t h   a  c a p t u r e  

s u r f a c e   a d a p t e d   to  r e t e n t i v e l y   e n g a g e   a  c o n d u c t o r  

c o n t i g u o u s   t h e r e w i t h ;  

(c)   d i s p o s i n g   s a i d   c o n d u c t o r s   in  r e g i s t r y  

i n d i v i d u a l l y   w i t h   o r i g i n s   of  s a i d   p a t h s ;   a n d  

(d)  a p p l y i n g   f o r c e   to  s a i d   c o n d u c t o r s   a t  s u c h   p a t h  

o r i g i n s   and  t h e n   p r o g r e s s i v e l y   l e n g t h w i s e   of  s a i d   p a t h s ,  



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

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

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

8.  The  m e t h o d   c l a i m e d   in  c l a i m   7  w h e r e i n   s a i d   c a p t u r e  

s u r f a c e s   a r e   s e l e c t e d   in  s a i d   s t e p   (b)  to   d e f i n e   a n  

o p e n i n g   t h e r e i n t o   of  e x t e n t   l e s s   t h a n   t h e   c r o s s - s e c t i o n a l  

e x p a n s e   of  s a i d   c o n d u c t o r s .  

9.  The  m e t h o d   c l a i m e d   in  c l a i m   8  w h e r e i n   s a i d   c a p t u r e  

s u r f a c e s   a r e   s e l e c t e d   in  s a i d   s t e p   (b)  to   be  c o n t i n u o u s  

l e n g t h w i s e   w i t h   s a i d   p a t h s .  

10.  The  m e t h o d   c l a i m e d   in  c l a i m   7  w h e r e i n   s a i d   s t e p   ( c )  

i s   p r a c t i c e d   f u r t h e r   by  d i s p o s i n g   s a i d   c o n d u c t o r s   i n  

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

a t   l o c a t i o n s   s p a c e d   f rom  s a i d   o r i g i n s .  

11.  A  m e t h o d   f o r   p r e p a r i n g   a  f l a t   m u l t i c o n d u c t o r   c a b l e  

f o r   mass   t e r m i n a t i o n   c o m p r i s i n g   t h e   s t e p s   o f :  

(a)  p r o v i d i n g   a  r i g i d   body  w i t h   c o n d u c t o r   r e t e n t i o n  

c h a n n e l s   e x t e n d i n g   t h e r e t h r o u g h   of  c r o s s - s e c t i o n a l   e x p a n s e  

l e s s   t h a n   t h e   c r o s s - s e c t i o n a l   e x p a n s e   of  t h e   c o n d u c t o r s   o f  

s a i d   c a b l e ,   w i t h   t r a n s v e r s e   s u r f a c e s   e x t e n d i n g   c o n t i n u -  

o u s l y   b e t w e e n   a d j a c e n t   o n e s   of  s a i d   c h a n n e l s   and  w i t h  

t r a n s v e r s e   c h a n n e l   a c c e s s i b l e   e x t e r i o r l y   of   s a i d   body  a n d  

in  c o m m u n i c a t i o n   w i t h   s a i d   c o n d u c t o r   r e t e n t i o n   c h a n n e l s ;  



(b)  d i s p o s i n g   s a i d   c o n d u c t o r s   in  p a r t   in  r e g i s t r y  

w i t h   o r i g i n s   of  s a i d   c o n d u c t o r   r e t e n t i o n   c h a n n e l s   a n d  

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

s u r f a c e s ;   a n d  

( c )   p l a c i n g   a  s u r f a c e   in   l i n e   c o n t a c t   r e l a t i o n   w i t h  

s a i d   c o n d u c t o r s   in  t h e   v i c i n i t y   of  s u c h   c o n d u c t o r   r e t e n -  

t i o n   c h a n n e l   o r i g i n s   a n d ,   w h i l e   m a i n t a i n i n g   s u c h   l i n e  

c o n t a c t   s u r f a c e   in   e n g a g e m e n t   w i t h   s a i d   c o n d u c t o r s   a n d  

s p a c e d   f rom  s a i d   t r a n s v e r s e   s u r f a c e s   by  a  d i s t a n c e   l e s s  

t h a n   s a i d   c r o s s - s e c t i o n a l   e x p a n s e   of  s a i d   c o n d u c t o r s ,  

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

c o n d u c t o r   r e t e n t i o n   c h a n n e l s   and  b e y o n d   s a i d   t r a n s v e r s e  

c h a n n e l ,   t h e r e b y   r e t e n t i v e l y   p o s i t i o n i n g   s a i d   c o n d u c t o r s  

f o r   t e r m i n a t i n g   a c c e s s   t h e r e t o   t h r o u g h   s a i d   t r a n s v e r s e  

c h a n n e l .  

12.  An  e l e c t r i c a l   a s s e m b l y   c o m p r i s i n g   a  h o u s i n g   d e f i n i n g  

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

end  p o r t i o n s   a t   a  f i r s t   p i t c h   and  o p p o s e d   s e c o n d   end  p o r -  

t i o n s   a t   a  s e c o n d   p i t c h   d i f f e r e n t   f r o m   s a i d   f i r s t   p i t c h  

and  e x t e n d i n g   in   p a r a l l e l   r e l a t i o n   w i t h   s a i d   f i r s t   e n d  

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

i n c l u d i n g   an  i n t e r m e d i a t e   p o r t i o n   c o n n e c t i n g   s a i d   f i r s t  

and  s e c o n d   end  p o r t i o n s   t h e r e o f ,   s a i d   h o u s i n g   f u r t h e r  

h a v i n g   t r a n s v e r s e   c h a n n e l   means   a c c e s s i b l e   e x t e r i o r l y   o f  

s a i d   h o u s i n g   and  e x t e n d i n g   i n t o   c o m m u n i c a t i o n   w i t h   e a c h  

of  s a i d   c o n d u c t o r   r e t e n t i o n   c h a n n e l s ,   and   a  m u l t i -  



c o n d u c t o r   c a b l e ,   t he   c o n d u c t o r s   of  s a i d   c a b l e   b e i n g   r e s i d e n t  

i n d i v i d u a l l y   in  s a i d   c o n d u c t o r   r e t e n t i o n   c h a n n e l s   i n  

c a p t i v e   e n g a g e m e n t   t h e r e w i t h   t h e r e b y   to  r e s i s t   l o n g i t u d i n a l  

s t r a i n   t h e r e o n   and  to  r e s i s t   movemen t   t h e r e o f   t r a n s v e r s e l y  

o u t w a r d l y   of  s a i d   h o u s i n g ,   s a i d   c o n d u c t o r s   f u r t h e r   b e i n g  

commonly   a c c e s s i b l e   t h r o u g h   s a i d   t r a n s v e r s e   c h a n n e l   m e a n s  

f rom  t he   e x t e r i o r   of  s a i d   h o u s i n g .  

13.  The  a s s e m b l y   c l a i m e d   in  c l a i m   12  w h e r e i n   s a i d  

c o n d u c t o r   r e t e n t i o n   c h a n n e l s   a re   of  c r o s s - s e c t i o n a l  

d i m e n s i o n   l e s s   t h a n   the   c r o s s - s e c t i o n a l   d i m e n s i o n   of   s a i d  

c o n d u c t o r s   t h r o u g h o u t   s a i d   h o u s i n g .  

14.  The  a s s e m b l y   c l a i m e d   in  c l a i m   12  or  c l a i m   13  f u r t h e r  

i n c l u d i n g   a  body   s u p p o r t i n g   i n s u l a t i o n   p i e r c i n g   e l e c t r i c a l  

c o n t a c t   m e a n s  a n d   a d a p t e d   f o r   r e s i d e n c e   in  s a i d   t r a n s v e r s e  

c h a n n e l   m e a n s ,   and  m o u n t i n g   means   f o r   m u t u a l l y   s e c u r i n g  

s a i d   body   and  s a i d   h o u s i n g .  
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