
European  Patent  Office  ©  Publication  number:  0  1  9 7   2 3 4  

Office  europeen  des  brevets  A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  85850253.7  ©   Int.  CI.4:  H  01  R  4 / 2 4  

©  Date  of  filing:  01.08.85 

©  Priority:  02.08.84  US  637146  ©  Applicant:  ADC  TELECOMMUNICATIONS,  INC. 
4900  West  78th  Street 
Minneapolis  Minnesota  55435IUS) 

©  Date  of  publication  of  application: 
15.10.86  Bulletin  86/42  ©  Inventor:  PohLKarlH. 

Route  4  Box  127 
©  Designated  Contracting  States:  Buffalo  Minnesota  55435(US) 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 
©  Representative:  Strom,  Tore  et  al, 

Strom  &  Gulliksson  AB  Studentgatan  1  P.O.  Box  4188 
S-203  13  Malmo(SE) 
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©  An  electrical  connector  comprises  a  plurality  of  metal 
split  cylinders  (18)  each  having  an  axially  extending  slot  (33) 
for  receiving  an  insulated  wire  to  form  an  electrical  connec- 
tion,  and  an  insulating  housing  (20)  for  each  cylinder, 
supporting  the  cylinder  and  including  slots  (61,  62)  on 
diametrically  opposed  sides  with  one  slot  coaxially  extend- 
ing  with  the  slot  of  the  cylinder.  The  housings  are  aligned  in 
two  rows  with  the  slots  thereof  aligned  transversely  to  the 
rows  and  with  the  housings  in  each  row  laterally  spaced 
apart  to  form  a  plurality  of  inter  housing  slots  (63)  and  the 
housings  in  different  rows  laterally  offset. 
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B a c k g r o u n d   of  t h e   I n v e n t i o n  

T e r m i n a l   c o n n e c t i n g   b l o c k s   or  m o d u l e s   a r e  

w i d e l y   u s e d   in   t he   t e l e c o m m u n i c a t i o n s   i n d u s t r y   to  i n t e r -  

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

in  s i g n a l   s w i t c h i n g   or  d i s t r i b u t i o n   a p p l i c a t i o n s .   T h e i r  

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

more   w i r e s .  

A p a r t   f rom  t h e i r   p r i m a r y   f u n c t i o n ,   c o n n e c t i n g  

m o d u l e s   of  t he   k i n d   the   p r e s e n t   i n v e n t i o n   i s   c o n c e r n e d  

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

e l e c t r i c a l l y   sound   c o n n e c t i o n .   In  a d d i t i o n ,   t h e y   p r o -  

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

n e e d e d   w h e r e   f r e q u e n t   r e w i r i n g   i s   n e c e s s a r y .   Q u i c k   c o n -  

n e c t i o n   i s   p r o v i d e d   by  e l i m i n a t i n g   as  much  p r e -  
c o n n e c t i o n   and  p o s t - c o n n e c t i o n   c o n d i t i o n i n g   as  p o s s i b l e .  

S t r i p p i n g ,   b e n d i n g   or  t r i m m i n g   o p e r a t i o n s   s h o u l d   b e  

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

w i t h   few  m o v e m e n t s .   M e c h a n i c a l l y   s e c u r e   and  e l e c t r i -  

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

c l a m p   or   l i k e   c o n n e c t i o n   m e t h o d s   in   w h i c h   t he   c o n n e c t i o n  

m o d u l e   e x e r t s   a  p o s i t i v e   g r i p   on  an  i n s t a l l e d   w i r e   c o n -  

d u c t o r .  

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

q u a l i t i e s ,   i t   i s   known  to  u t i l i z e   a  m e t a l   s p l i t   c y l i n d e r  

h a v i n g   an  a x i a l l y   e x t e n d i n g   n a r r o w   seam  or  s l o t .   A  w i r e  

i s   c o n n e c t e d   to  the   c y l i n d e r   by  m o v i n g   i t   l a t e r a l l y   o f  

i t s   a x i s   i n t o   the   s l o t   so  t h a t   t he   e d g e s   of  the   s l o t  

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

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

by  t h e   r e s i l i e n c e   of   the   c y l i n d e r   c r o s s   s e c t i o n .   I t   i s  

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

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



t a n g u l a r   c r o s s - s e c t i o n ,   in   a  c o a x i a l   o r i e n t a t i o n ,   t o  

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

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

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

w i r e   r e c e i v i n g   s l o t   in   t h e   c y l i n d e r .   I n s t a l l a t i o n   of  a  

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

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

t o o l   t o   d r i v e   t h e   w i r e   down  i n t o   t h e   s p l i t   c y l i n d e r ,  

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

w i r e   r e c e i v i n g   s l o t   to  t r i m   or  s e v e r   t h e   e x c e s s   w i r e  

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

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

p r o b l e m s   a r e   a v o i d e d .   In  a c t u a l   p r a c t i c e ,   a  p l u r a l i t y  

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

p l a n a r   m e m b e r   to  fo rm  a  m u l t i p l e   c o n n e c t o r   t e r m i n a l   c o n -  

n e c t i n g   p a n e l .   An  e x a m p l e   of   s u c h   a  p a n e l   i s   d i s c l o s e d  

in   c o - p e n d i n g   U .S .   P a t e n t   A p p l i c a t i o n   S e r i a l   N u m b e r  

3 2 1 , 1 0 7 ,   to   V a c h h a n i ,   f i l e d   Nov.  31 ,   1 9 8 1 ,   and  e n t i t l e d  

" E l e c t r i c a l   C o n n e c t o r   M o d u l e . "  

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

q u i c k   and  s e c u r e   s o l d e r l e s s   c r o s s   c o n n e c t i o n   of  a  l a r g e  

n u m b e r   of   w i r e s   a t   a  c e n t r a l   l o c a t i o n   w i t h   r e l a t i v e l y  

h i g h   d e n s i t y ,   i t   d o e s   h a v e   c e r t a i n   d i s a d v a n t a g e s .   F o r  

o n e ,   a s s e m b l y   of   t he   p a n e l   r e q u i r e s   t h a t   i n d i v i d u a l  

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

t i m e   c o n s u m i n g   and  c o r r e s p o n d i n g l y   e x p e n s i v e .   F o r  

a n o t h e r ,   t h e   d i a g o n a l   o r i e n t a t i o n   of   t he   w i r e   s l o t s  

t o g e t h e r   w i t h   t he   s i d e   by  s i d e   o r i e n t a t i o n   o f   t h e  

h o u s i n g s   g e n e r a l l y   r e q u i r e s   t h a t   w i r e s   be  p o s i t i o n e d   a n d  

i n s t a l l e d   one  a t   a  t i m e ,   s u c h   t h a t   a  t e c h n i c i a n   m u s t  

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

o p e r a t i o n s .   T h i s   has   b e e n   r e c o g n i z e d   as  t i m e   i n e f -  

f i c i e n t   in   t he   c o n s e c u t i v e   i n s t a l l a t i o n   of   l a r g e   n u m b e r s  



of  w i r e s .   A n o t h e r   u n d e s i r e a b l e   a s p e c t   of  t h e   V a c h h a n i  

m o d u l e   r e l a t e s   to  s t r e s s e s   e x e r t e d   on  t he   s p l i t   c y l i n d e r  

by  t h e   w i r e   i n s e r t i o n   t o o l .   I t   has   b e e n   f o u n d   t h a t  

due  to   t h e   i m p a c t   o p e r a t i o n   of  t he   t o o l   and  t he   r e l a t i -  

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

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

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

In  a d d i t i o n ,   t h e   V a c h h a n i   t o o l   n e e d s   to   be  o r i e n t e d   w i t h  

r e s p e c t   to   a  h o u s i n g   f o r   p r o p e r   o p e r a t i o n ,   w h i c h   h a s  

b e e n   a l s o   r e c o g n i z e d   as  u n d e s i r e a b l e .   F i n à l l y ,   t h e   t o o l  

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

Summary  of  t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  e l e c t r i c a l  

c o n n e c t o r   p a n e l   and  a  t o o l   f o r   i n s t a l l i n g   or  i n s e r t i n g  

w i r e s   in   t he   p a n e l   w h i c h   a l l e v i a t e s   or   e l i m i n a t e s   t h e  

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

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

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

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

a  c o n n e c t o r   m o d u l e .   The  h o u s i n g   i s   f o r m e d   to  s u p p o r t  
t he   s p l i t   c y l i n d e r s   in   a  p l u r a l i t y   of   c y l i n d r i c a l  

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

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

s i d e s   w i t h   one  of  t he   s u b h o u s i n g   s l o t s   c o a x i a l l y  

e x t e n d i n g   w i t h   the   s l o t   in  t h e   s p l i t   c y l i n d e r ,   and  w i t h  

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

The  s u b h o u s i n g s   in  e a c h   row  a r e   l a t e r a l l y   s p a c e d   a p a r t  

to  fo rm  a  p l u r a l i t y   of  i n t e r   s u b h o u s i n g   s l o t s   and  t h e  

s u b h o u s i n g s   in   d i f f e r e n t   rows  a re   l a t e r a l l y   o f f s e t   s o  

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

the   i n t e r   s u b h o u s i n g   s l o t s .   A c c o r d i n g   to  t h i s   a s p e c t   o f  

t he   i n v e n t i o n   a  p l u r a l i t y   of  w i r e s   to  be  i n s t a l l e d  



may  be  l a i d   s i d e   by  s i d e   and  p a r a l l e l   in   t h e   s u b h o u s i n g  

s l o t s   i n   one  s e r i e s   of   o p e r a t i o n s ,   and  i n s t a l l e d   i n  

a n o t h e r   s e r i e s   of   o p e r a t i o n s ,   e l i m i n a t i n g   t h e   need   t o  

s w i t c h   b a c k   and  f o r t h   b e t w e e n   w i r e   p l a c e m e n t   and  i n s e r -  

t i o n   o p e r a t i o n s   w h e r e   two  or   more   w i r e s   a r e   to  b e  

i n s t a l l e d   in   t h e   p a n e l   s e q u e n t i a l l y .  

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

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

c o m p r i s i n g   one  o r   more   f l e x i b l e   b r i d g e s   and  s h o u l d e r s  

d i s p o s e d   on  t h e   s i d e   of  t h e   h o u s i n g   and  l o n g i t u d i n a l l y  

s p a c e d   a p a r t .   The  b r i d g e s   i n c l u d e   a  b r i d g e   m e m b e r  

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

on  o p p o s i t e   e n d s   so  t h a t   i t   may  f l e x   t o w a r d   t h e   h o u s i n g  

when  c o m p r e s s e d .   The  p a n e l   member   p r o v i d e d   f o r   s u p -  

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

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

more   t a b s   p o s i t i o n e d   to   e n g a g e   t h e   b r i d g e   or   b r i d g e s   a n d  

c o m p r e s s   them  i n w a r d l y   as  t he   h o u s i n g   i s   s l i d   i n t o   t h e  

a p e r a t u r e ,   and  to   e n g a g e   a  t r a n s v e r s e   e d g e   of  t h e  

b r i d g e s   when  t h e   h o u s i n g   i s   m o u n t e d .   A  s h o u l d e r   i s   p r o -  

v i d e d   to   s t o p   t h e   h o u s i n g   in   t he   m o u n t i n g   p o s i t i o n   s u c h  

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

r e t a i n e d   by  t h e   s h o u l d e r s   on  one  s i d e   of  t h e   h o u s i n g   a n d  

the   t r a n s v e r s e   e d g e   of  t h e   b r i d g e s   of   t he   o t h e r .   T h u s ,  

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

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

o p p o s e d   to  m o u n t i n g   s i n g l e   c o n n e c t o r   m o d u l e s   one  a t   a  

t i m e ,   t h u s   r e s u l t i n g   in   s u b s t a n t i a l   t i m e   s a v i n g s   i n  

p a n e l   a s s e m b l y .  

A c c o r d i n g   to  y e t   a n o t h e r   a s p e c t   of   t he   i n v e n -  

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

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

i n s e r t i o n   or   i n s t a l l a t i o n   t o o l   w i t h   no  m o v i n g   p a r t s   i s  



p r o v i d e d   to  i n s e r t   w i r e s .   The  w i r e   i n s e r t i o n   t o o l  

i n c l u d e s   a  c e n t r a l   p o s t   s i z e d   to  f i t   i n s i d e   t he   s p l i t  

c y l i n d e r   and  a  c y l i n d r i c a l   member   c o a x i a l l y   e x t e n d i n g  

a r o u n d   t h e   p o s t   and  s i z e d   to   f i t   a r o u n d   the   o u t s i d e  

p e r i m e t e r   of  t he   c y l i n d e r   b e t w e e n   t h e   c y l i n d e r   and  t h e  

h o u s i n g .   A  s h o u l d e r   i s   p r o v i d e d   on  t h e   t o o l   and  i s  

a x i a l l y   d i s p l a c e d   f rom  t he   t i p ,   t h e   s h o u l d e r   b e i n g   o f  

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

a  s u b h o u s i n g   w i t h   t he   t i p   of   t h e   t o o l   e x t e n d i n g   in   a n d  

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

to  be  i n s t a l l e d   may  be  l a i d   a c r o s s   t h e   t o p   of  t h e  

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

p r e s s e d   i n t o   the   c y l i n d e r   w i t h   t he   t o o l ,   w h i c h   by  v i r t u e  

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

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

F u r t h e r m o r e ,   t he   o p e r a t i o n   of  t he   t o o l   p r o v i d e s   t h a t   t h e  

s u b h o u s i n g   a b s o r b s   c e r t a i n   s t r e s s e s   f rom  t he   t o o l   as  t h e  

w i r e   i s   b e i n g   i n s e r t e d   to  a v o i d   d e f o r m a t i o n   of  t he   s p l i t  

c y l i n d e r .  

A c c o r d i n g   to  s t i l l   a n o t h e r   a s p e c t   of  t h e  

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

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

i n t o   t h e   e n d s   of  the   s u b h o u s i n g s ,   and  to   g u i d e   the   t o o l  

i n t o   p r o p e r   a x i a l   o r i e n t a t i o n   w i t h   t he   s p l i t   c y l i n d e r .  

In  a d d i t i o n ,   a t   l e a s t   one  s l o t   of  e a c h   s u b h o u s i n g   i n c l u -  

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

s l o t ,   w i t h   the   w i d t h   of  t he   p a s s a g e w a y   f o r m e d   b e t w e e n   t h e  

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

be  i n s t a l l e d ,   so  t h a t   t he   l i p s   p r o v i d e   a  m e c h a n i c a l   g r i p  

and  s t r a i n   r e l i e f   f o r   the   w i r e   d u r i n g   and  a f t e r  

i n s t a l l a t i o n .  

T h u s ,   the   p r e s e n t   i n v e n t i o n   p r o v i d e s   a n  

e l e c t r i c a l   c o n n e c t o r   p a n e l   e l i m i n a t i n g   or   a l l e v i a t i n g   t h e  



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

a p p a r a t u s .   More  s p e c i f i c   d e t a i l s ,   a s p e c t s   and  s a l i e n t  

f e a t u r e s   of   t h e   c o n s t r u c t i o n   and  o p e r a t i o n   of  t he   i n v e n -  

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

t i o n .  

B r i e f   D e s c r i p t i o n   of  t h e   D r a w i n g  

FIGURE  1  i s   a  p e r s p e c t i v e   v i e w   of   a  c o n n e c t o r  

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

FIGURE  2  i s   a  t o p   p l a n   v i e w , o f   t h e   e l e c t r i c a l  

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

FIGURE  3  i s   a  c r o s s   s e c t i o n a l   v i e w   of  t he   c o n -  

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

a l o n g   t h e   l i n e s   3-3  of   F i g u r e   1 ;  

FIGURE  4  i s   a  c r o s s   s e c t i o n a l   v i e w   of  a  p o r -  
t i o n   of   t h e   c o n n e c t o r   m o d u l e   a c c o r d i n g   to   t he   p r e s e n t  

i n v e n t i o n   t a k e n   a l o n g   t h e   l i n e s   4 -4   s h o w i n g   t h e  

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

i n s e r t e d   t h e r e i n ;   a n d  

FIGURE  5  i s   a  c u t a w a y   p e r s p e c t i v e   v i ew   of  t h e  

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

a n d  

FIGURE  6  i s   a  c r o s s   s e c t i o n a l   v i e w   of  t h e   c o n -  

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

l i n e s   6-6   of   FIGURE  3 .  

D e t a i l e d   D e s c r i p t i o n   of  t h e   I n v e n t i o n  

The  e l e c t r i c a l   c o n n e c t o r   a p p a r a t u s   of  t h e  

p r e s e n t   i n v e n t i o n   i s   p r o v i d e d   f o r   u s e   i n   an  a c c e s s  

m e m b e r   s u c h   as  t h e   q u i c k - c r o s s   c o n n e c t   p a n e l   or   in  a  
t e r m i n a l   b l o c k   to   e l e c t r i c a l l y   c o n n e c t   v a r i o u s   e l e c t r i -  

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

l e a d   w i r e s   or   c i r c u i t s .   In  a c t u a l   p r a c t i c e ,   t he   l e a d  



w i r e s   may  be  p a r t   of  a  c o m m u n i c a t i o n   c i r c u i t   s u c h   as  a  

t e l e p h o n e   l i n e   or   a  d a t a   t r a n s m i s s i o n   c i r c u i t .   W h e r e  

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

m o d u l e   of  t he   p r e s e n t   i n v e n t i o n   i s   u t i l i z e d   to  p a t c h   o r  

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

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

of  u s e r s ,   e t c .  

R e f e r r i n g   to  FIGS.   1  and  2  an  e l e c t r i c a l   c o n -  

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

i l l u s t r a t e d ,   i n   p e r s p e c t i v e   and  p l a n   v i e w s .   C o n n e c t o r  

m o d u l e   10  i s   m o u n t e d   in   a  r e l a t i v e l y   f l a t   p a n e l   m e m b e r  

11,  in   an  a p e r a t u r e   12,  of  g e n e r a l l y   t h e   same  c r o s s -  

s e c t i o n   as  c o n n e c t o r   m o d u l e   10.  M o d u l e   10  i n c l u d e s   a  

h o u s i n g   15  m o l d e d   of  a  r e l a t i v e l y   r i g i d   n o n - c o n d u c t i v e  

p l a s t i c .   H o u s i n g   15  i n c l u d e s   a  p l u r a l i t y   of   g e n e r a l l y  

c y l i n d r i c a l   s u b h o u s i n g s   20,  e x t e n d i n g   on  e i t h e r   s i d e  

f rom  p a n e l   member   11  ( s e e   FIG.  3 ) ,   e a c h   of  w h i c h   s u p -  

p o r t s   a  c e n t r a l l y   p o s i t i o n e d   s p l i t   c y l i n d e r   c o n n e c t o r  

member   18.  E a c h   of   s u b h o u s i n g s   20  a r e   f o r m e d   to  i n c l u d e  

f u n n e l   s h a p e d   end  p o r t i o n s   17  as  may  be  s e e n   b e s t   w i t h  

r e f e r e n c e   to   FIGS.   3  and  4,  to   f a c i l i t a t e   e n t r y   a n d  

a l i g n m e n t   of   an  i n s e r t i o n   t o o l ,   as  w i l l   be  d e s c r i b e d   i n  

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

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

t h e   p a n e l   member   w i t h   r e s p e c t   to  the   f u n c t i o n   a n d  

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

2 0 .  

Wi th   r e f e r e n c e   to  FIGS.   3  and  4  i t   may  be  s e e n  

t h a t   c o n n e c t o r   member   18  i n c l u d e s   a  f i r s t   end  3 0  

i n c l u d i n g   a  c o l l a r   31,   a  w i r e   e n g a g i n g   s l o t   33  and  a  

w i r e   t r i m m i n g   edge   or  b l a d e   34.  The  o t h e r   end  of   c o n -  

n e c t o r   member   18  i n c l u d e s   a  p a i r   of  t i n e   m e m b e r s   37  a n d  

38  c u t   f rom  the  s i d e w a l l s   of  the   c y l i n d e r ,   a  w i r e  



e n g a g i n g   s l o t   39  and  a  f u r t h e r   t r i m m i n g   b l a d e   40.  E a c h  

end  o f   c o n n e c t o r   member   18  f u r t h e r   i n c l u d e s   w i r e   g u i d e  

s e c t i o n s   41  and  42  n a r r o w i n g   t o w a r d   t h e   r e s p e c t i v e   s l o t s  

33  and   39 ,   and  a  t r a n s v e r s e   c u t   35  s t r u c t u r a l l y   i s o -  

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

e n d s .  

To  a c c o m o d a t e   t h e   m o u n t i n g   of   a  c o n n e c t o r  

m e m b e r   18  i n   t h e   c y l i n d r i c a l   s u b h o u s i n g   20 ,   t h e   h o u s i n g '  

i n c l u d e s   an  a n n u l a r   r e t a i n i n g   p o r t i o n   50  e x t e n d i n g  

i n w a r d   f r o m   t h e   s i d e w a l l   of  s u b h o u s i n g   20  and  h a v i n g   a  

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

18.  A  p a i r   of  d i a m e t r i c a l l y   o p p o s e d   and  l o n g i t u d i n a l l y  

e x t e n d i n g   g r o o v e s   51  and  52,   h a v i n g   a  w i d t h   s l i g h t l y  

l a r g e r   t h a n   t h a t   of  t i n e s   37  and  38  r e s p e c t i v e l y ,   a r e  

p r o v i d e d   i n   r e t a i n i n g   p o r t i o n   50.   The  m o u n t i n g   of  c o n -  

n e c t o r   m e m b e r   18  may  t h u s   be  a c c o m p l i s h e d   by  i n s e r t i n g  

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

t i n e s   37  and  38  a r e   c o m p r e s s e d   as  t h e y   p a s s   t h r o u g h   t h e  

u p p e r   p o r t i o n   of  r e t a i n i n g   p o r t i o n   50 ,   and  s n a p   i n t o  

p l a c e   i n   g r o o v e s   51  and  52.   C o n n e c t o r   m e m b e r   18  i s   t h u s  

a x i a l l y   r e t a i n e d   in   p l a c e   by  s h o u l d e r   m e m b e r   31  on  o n e  

s i d e   of   r e t a i n i n g   p o r t i o n   50  and  by  t i n e s   37  and  38  o n  

t h e   o t h e r   s i d e ,   w h i c h   a l s o   p r o v i d e   r o t a t i o n a l   r e s t r i c -  

t i o n .   A  c o n n e c t o r   i s   t h u s   p o s i t i o n e d   in   a  s u b h o u s i n g   2 0  

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

b o t h   e n d s ,   and  b o t h   s i d e s   of  p a n e l   m e m b e r   1 1 .  

As  may  be  s e e n   b e s t   w i t h   r e f e r e n c e   to  F i g u r e  

1,  b o t h   e n d s   of  s u b h o u s i n g s   20  i n c l u d e   a  p a i r   o f  

d i a m e t r i c a l l y   o p p o s e d   a x i a l l y   e x t e n d i n g   s l o t s   61  and  6 2  

i n   t h e   c y l i n d e r   w a l l s   w i t h   one  of  t h e   s l o t s   on  e a c h   e n d  

a l i g n e d   w i t h   one  of  s l o t s   33  or   39  and  t he   o t h e r   s l o t s  

on  e a c h   end  a l i g n e d   w i t h   the   r e c e s s e s   f o r m e d   by  t r i m m i n g  

b l a d e s   34  or   40.   P r e f e r a b l y ,   t he   s u b h o u s i n g   s l o t s   a n d  



c o n n e c t o r   m e m b e r s   s l o t s   c o e x t e n d   f o r   a  min imum  of  two  o r  

t h r e e   d i a m e t e r s   of  t h e  w i r e   s i z e   to  be  c o n n e c t e d ,   s u c h  

t h a t   two  or   t h r e e   w i r e s   may  be  c o n n e c t e d   to  c o n n e c t o r  

member   18  on  e i t h e r   end  t h e r e o f ,   as  e x p l a i n e d   b e l o w .  

F u r t h e r   i n t e r   s u b h o u s i n g   s l o t s   63  a r e   p r o v i d e d ,  

c o a x i a l l y   e x t e n d i n g   w i t h   a s s o c i a t e d   c y l i n d e r   w a l l   s l o t s  

61  or   6 2 .  

As  shown  b e s t   in   FIG.  6,  s l o t s   61 ,   62  and  6 3  

have   g e n e r a l l y   t he   same  w i d t h ,   w h i c h   i s   s l i g h t l y   g r e a t e r  

t h e n   t h e   d i a m e t e r   of  t h e   w i r e   to  be  i n s t a l l e d ,   so  as  t o  

n o t   e n g a g e   t he   w i r e   d u r i n g   i n s t a l l a t i o n .   S l o t s   6 1 ,  

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

t h i n   a r c u a t e   a x i a l l y   e x t e n d i n g   l i p s   55  and  56  a l o n g  

e a c h   o p p o s i t e   e d g e ,   w i t h   t h e   w i d t h   of   t h e   o p e n i n g   b e t -  

ween   t h e   l i p s   55  and  56  b e i n g   s l i g h t l y   l e s s   t h a n   t h e  

d i a m e t e r   of  a  w i r e   to  be  i n s t a l l e d ,   s u c h   t h a t   when  a  

w i r e   i s   i n s e r t e d   t r a n s v e r s e   to  i t s   a x i s   i t   i s   g r i p p e d  

by  t h e   s l o t   61,   t h e r e b y   p r o v i d i n g   a  m e c h a n i c a l   s t r a i n  

r e l i e f   f o r   a  w i r e .   A l t h o u g h   t he   i n v e n t i o n   i s   n o t  

l i m i t e d   to  s p e c i f i c   d i m e n s i o n s ,   i t   p r o v i d e s   a  s l o t   ( 6 1 ,  

62 ,   63)  w i d t h   o f   . 0 4 5 " ,   an  i n t e r   l i p   o p e n i n g   w i d t h   o f  

. 0 2 5 " ,   and  a  l i p   r a d i u s   of   . 0 1 0 "   f o r   . 0 3 2 "   to  . 0 3 5 "  

i n s u l a t e d   w i r e .   T h e s e   r e l a t i v e   r a t i o s   of   d i m e n s i o n s  

have   b e e n   f o u n d   to  p e r m i t   w i r e s   to  be  r e l a t i v e l y   e a s i l y  

m a n u a l l y   p u l l e d   or  p r e s s e d   in   b e t w e e n   t he   l i p s   w i t h o u t  

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

d e f o r m a t i o n   or  w e a k e n i n g   of  the   c o n d u c t o r   d u r i n g  

i n s t a l l a t i o n .   M o r e o v e r ,   t he   a r r a n g e m e n t   p r o v i d e s   t h a t  

t he   w i r e   may  s l i d e   d o w n w a r d   b e t w e e n   the   l i p s   v i a   t h e  

f o r c e   a p p l i e d   by  the   i n s e r t i o n   t o o l ,   w h i c h   f o r c e   i s  

a p p l i e d   on  o n l y   the  p o r t i o n   of  the   w i r e   l y i n g   i n s i d e   t h e  

s u b h o u s i n g .   I t   s h a l l   be  n o t e d   t h a t   s l o t s   61,   62  and  6 3  



a r e   i d e n t i c a l   f o r   a  p a r t i c u l a r   end  of  a  h o u s i n g   15  s o  

t h a t   a l l   s t r a i n   r e l i e f   s l o t s   61  a r e   on  a  common  s i d e   o f  

t h e   s u b h o u s i n g s   2 0 .  

H o u s i n g   15  i n c l u d e s   f o u r   f l e x i b l e   b i i d g e   mem-  

b e r s   7 0 - 7 3   and   a  p a i r   of   s h o u l d e r s   74  and  75  to  a c c o m -  

m o d a t e   s n a p - i n   m o u n t i n g   of  h o u s i n g   15  i n   a p e r a t u r e   12  o f  

p a n e l   11.   R e i n f o r c e m e n t   w e d g e s   69  may  be  p r o v i d e d  

i n t e g r a l   w i t h   h o u s i n g   15  to   add  to   t he   s t r u c t u r a l  

s t r e n g t h   of   t h e   end  s u b h o u s i n g s .   E a c h   of   b r i d g e s   7 0 - 7 3  

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

m a i n   b o d y   of   h o u s i n g   15  and  i n c l u d e s   a  r e s p e c t i v e  

r a m p i n g   p o r t i o n   7 6 - 7 9 ,   t h e   c r o s s   s e c t i o n   of  w h i c h   may  b e  

b e s t   s e e n   i n   F i g u r e   3.  Fou r   c o r r e s p o n d i n g   t ab   m e m b e r s  

8 0 - 8 3   a r e   p r o v i d e d   on  t he   p a n e l   member   11  t o   e x t e n d   i n t o  

a p e r a t u r e   12.   I n s t a l l a t i o n   of  h o u s i n g   15  in   p a n e l   11  i s  

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

h o u s i n g   15  i n t o   a p e r a t u r e   12,   s u c h   t h a t   r a m p s   7 6 - 7 9  

e n g a g e   t h e   r e s p e c t i v e   t a b s   8 0 - 8 3   and  c o m p r e s s   t he   b r i d g e  

m e m b e r s   7 0 - 7 3   as   t h e   h o u s i n g   15  i s   p u s h e d   down  i n t o   t h e  

a p e r a t u r e   12,   w i t h   t a b s   8 0 - 8 3   s n a p p i n g   o v e r   t he   t o p   e d g e  

of   t h e   b r i d g e   m e m b e r s   as  s h o u l d e r   m e m b e r s   74  and  7 5  

e n g a g e   p a n e l   m e m b e r   11.   H o u s i n g   15  i s   t h u s   i r r e m o v a b l y  

r e t a i n e d   in   a  m o u n t e d   p o s i t i o n   on  p a n e l   member   1 1 .  

The  t o o l   p r o v i d e d   f o r   and  t h e   m e t h o d   f o r  

i n s t a l l i n g   w i r e s   in   a  c o n n e c t o r   member   18  w i l l   now  b e  

e x p l a i n e d   w i t h   p a r t i c u l a r   r e f e r e n c e   to  FIGS.   3,  4  and  5 .  

In  F i g u r e   5,  t h e   w i r e   i n s t a l l i n g   t o o l   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   i s   shown  in   c u t a w a y   p e r s p e c t i v e   v i e w .  

The  t o o l   90  i n c l u d e s   a  s h a f t   91  to  be  c o n n e c t e d   to  a  
h a n d l e   ( n o t   s h o w n ) ,   f o r   e x a m p l e   a  c o n v e n t i o n a l  

s c r e w d r i v e r   h a n d l e .   The  end  of  s h a f t   91  i n c l u d e s   a  t i p  

p o r t i o n   92  i n c l u d i n g   a  c y l i n d r i c a l   member   93  h a v i n g   a n  
o u t s i d e   d i a m e t e r   s m a l l e r   t h a n   the   i n s i d e   d i a m e t e r   of  t h e  



e x t e n t   of  a  s u b h o u s i n g   20  s u r r o u n d i n g   t he   c o n n e c t o r  

member   18,  and  an  i n s i d e   d i a m e t e r   s l i g h t l y   g r e a t e r   t h a n  

the   o u t s i d e   d i a m e t e r   of  a  c o n n e c t i n g   member   18.  A 

c e n t e r   p o s t   or  p u n c h   m e m b e r   94  i s   c o n c e n t r i c a l l y  

d i s p o s e d   w i t h i n   c y l i n d r i c a l   member   93 ,   and  has  a  r a d i u s  

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

t o r   member   18.  P u n c h   member   94  i n c l u d e s   a  s m a l l e r  

d i a m e t e r   p o r t i o n   100  w h i c h   i s   s p a c e d   a x i a l l y   a p a r t   f r o m  

the   end  of  p u n c h   member   94  so  t h a t   when  t he   t o o l   i s  

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

b e y o n d   t h e   end  of  c o n n e c t o r   member   18.  A  b o r e d   a p e r a -  
t u r e   101  i s   p r o v i d e d   and  e x t e n d s   f rom  the   i n s i d e   of   t o o l  

90  to  t h e   o u t s i d e   of  b o t h   s i d e s   of  t i p   92.  The  a r r a n g e -  
men t   of   s m a l l e r   d i a m e t e r   p o r t i o n   100  and  a p e r a t u r e   1 0 1  

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

p r o d u c e d   by  w i r e   t r i m m i n g   up  b e t w e e n   m e m b e r s   94  and  9 5  

ou t   of  a p e r a t u r e   101 ,   so  t h a t   t he   t o o l   d o e s   no t   jam  w i t h  

r e s i d u e .   Member  93  f u r t h e r   i n c l u d e s   a  s h o u l d e r   95  o f  

g e n e r a l l y   t he   same  o u t s i d e   d i a m e t e r   of  a  s u b h o u s i n g   2 0 ,  

s u c h   t h a t   when  the   t o o l   i s   i n s e r t e d   i n t o   a  s u b h o u s i n g  

the   s h o u l d e r   r e s t s   on  t he   end  e d g e s   t h e r e o f ,   and  s u c h  

t h a t   t he   t i p   92  of  t h e   t o o l   e x t e n d s   d o w n w a r d l y   i n s i d e  

and  a r o u n d   a  c o n n e c t o r   member   1 8 .  

I n s t a l l a t i o n   of  w i r e s   and  c o n n e c t o r s   18  may  b e  

a c c o m p l i s h e d   u s i n g   t o o l   90  as  f o l l o w s .   As  f o r   e x a m p l e  

shown  in  F i g u r e   1,  a  w i r e   to  be  i n s t a l l e d   may  be  l a y e d  

in  s l o t s   61,   62  and  63  ( l e f t m o s t   w i r e ) ,   and  m a n u a l l y  

p u l l e d   down  a c r o s s   the   t op   of  c o n n e c t i n g   member   18  

( r i g h t m o s t   w i r e )   w i t h   t he   e x c e s s   w i r e   e x t e n d i n g   o u t -  

w a r d l y   f rom  the  s l o t   a d j a c e n t   the   t r i m m i n g   b l a d e   34  o r  

40,  as   d e t e r m i n e d   by  w h i c h   end  of  h o u s i n g   15  t h e   w i r e   i s  

i n s t a l l e d   i n .   I t   w i l l   be  n o t i c e d   t h a t   f o r   any  g i v e n  



s i d e   of  h o u s i n g   15  t h a t   e a c h   c o n n e c t o r   member   18  i s  

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

d i r e c t i o n   s u c h   t h a t   w i r e s   to   be  i n s t a l l e d   a r e   a l l   l a y e d  

in   w i t h   t h e   e x c e s s   w i r e   e x t e n d i n g   f rom  t h e   same  f a c e   o f  

t h e   h o u s i n g .   As  e x p l a i n e d   a b o v e ,   e a c h   of  l i p p e d   s l o t s  

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

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

i n s u l a t i o n   on  a  w i r e   to   be  i n s t a l l e d .   T h u s ,   a  w i r e   m a y  

be  m a n u a l l y   p o s i t i o n e d   f o r   i n s e r t i o n   by  p r e s s i n g   o r  

p u l l i n g   i t   i n t o   e n g a g e m e n t   w i t h   a  s l o t s   61  a c r o s s   t h e  

t o p   of   a  c o n n e c t o r   m e m b e r   18 ,   and  r e t a i n e d   t h e r e   u n t i l  

f u l l y   i n s t a l l e d   w i t h   t o o l   90.   Once  f u l l y   i n s t a l l e d ,   t h e  

g r i p p i n g   f o r c e   of  t h e   l i p p e d   s l o t s   61  p r o v i d e   a n  

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

bumped   a f t e r   i n s t a l l a t i o n   t h e   c o n n e c t i o n   w i t h   t h e   c o n -  

n e c t o r   member   18  i s   n o t   d i s t u r b e d .  

Wi th   a  w i r e   or   w i r e s   p r o p e r l y   p o s i t i o n e d   i n  

s l o t s   61 ,   62  and  63  of   one  or   more   s u b h o u s i n g s ,   t o o l   9 0  

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

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

17.  As  t h e   t o o l   90  m o v e s   i n t o   t he   s u b h o u s i n g ,   t h e   f u n -  

n e l   s h a p e   a i d s   in   a x i a l l y   a l i g n i n g   t h e   t o o l   90  w i t h  

r e s p e c t   to  t h e   c o n n e c t i n g   member   18,   so  t h a t   t h e   t o o l   9 0  

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

s l o t   33  o r   34.   The  t r i m m i n g   b l a d e   34  o r   40  of   a  c o n n e c -  

t o r   member   18  s e v e r s   t h e   e x c e s s   l e n g t h   of  w i r e   and  a s  

t h e   w i r e   s l i d e s   in   t h e   s l o t   33  or   34  s u c h   t h a t   t he   i n s u -  

l a t i o n   of   t he   w i r e   i s   p i e r c e d   by  t he   i n s i d e   e d g e s   of   a  

r e s p e c t i v e   33  or   34  s l o t   in   o r d e r   to  make  an  i n t i m a t e  

e l e c t r i c a l   c o n t a c t   and  a  m e c h a n i c a l   c o n n e c t i o n   w i t h   t h e  

c o n n e c t i n g   member   18 ,   as   i l l u s t r a t e d   in   FIG.  2.  T h e  

e x c e s s   l e n g t h   of   w i r e   s h e a r e d   o f f   by  c u t t i n g   e d g e   34  o r  
40  may  be  e a s i l y   r e m o v e d   m a n u a l l y .   As  e x p l a i n e d   a b o v e ,  

t r i m m i n g   r e s i d u e   may  t r a v e l   up  t he   i n s i d e   of   t i p   92  o f  



t o o l   90  and  o u t   a p e r a t u r e   101.   A l s o ,   i t   s h a l l   be  s e e n  

t h a t   t o o l   90  p u s h e s   t h e   w i r e   f u r t h e r   i n t o   l i p p e d   s l o t   61  

so  t h a t   t h e   w i r e   e x t e n d s   s u b s t a n t i a l l y   t r a n s v e r s e l y   f r o m  

the   s u b h o u s i n g   when  i n s t a l l e d .  

T h u s ,   i t   s h a l l   be  s e e n   t h e n   t h a t   t h e   a b o v e -  

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

of  i n s t a l l a t i o n   p r o v i d e s   t h a t   a  p l u r a l i t y   of  w i r e s   m a y  
be  s e c u r e d   in   p l a c e   f o r   i n s t a l l a t i o n   v i a   the   w i r e  

g r i p p i n g   s l o t s   in   a  s i n g l e   s e r i e s   of  o p e r a t i o n s ,   a n d  

t h e n   f u l l y   i n s t a l l e d   in   a  s e r i e s   of  i n s t a l l a t i o n   o p e r a -  
t i o n s   s u c h   t h a t   s w i t c h i n g   b a c k   and  f o r t h   b e t w e e n   w i r e  

p l a c e m e n t   and  i n s t a l l a t i o n   w i t h   t h e   w i r e   i n s t a l l i n g   t o o l  

i s   n o t   r e q u i r e d   w h e r e   two  or   more   w i r e s   a r e   s o u g h t   to  b e  

i n s t a l l e d   s e q u e n t i a l l y .   A l s o ,   i t   s h a l l   be  s e e n   t h a t   t w o  

or   t h r e e   w i r e s   may  be  i n s t a l l e d   in   a  g i v e n   s l o t   e i t h e r  

s e q u e n t i a l l y   or  s i m u l t a n e o u s l y .   M o r e o v e r ,   i t   s h a l l   b e  

s e e n   t h a t   t h e   i n s t a l l a t i o n   t o o l   of  t he   p r e s e n t   i n v e n t i o n  

i s   c o m p l e t e l y   s y m e t r i c a l   s u c h   t h a t   t he   i n s t a l l a t i o n   t o o l  

d o e s   n o t   need   to  be  o r i e n t e d   o t h e r   t h a n   b e i n g   a x i a l l y  

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

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

s a v i n g s   in   t o o l   c o s t s   a r e   t h u s   a c c o m p l i s h e d .   S t i l l  

f u r t h e r ,   i t   s h a l l   be  s e e n   t h a t   c o n s t r u c t i o n   of  t h e  

h o u s i n g   15  w i t h   a  r i g i d   p l a s t i c   m a t e r i a l   in  c o n j u n c t i o n  

w i t h   the   o p e r a t i o n  o f  t h e   i n s t a l l a t i o n  t o o l   r e s u l t s   i n  

the   a b s o r b t i o n   by  t he   h o u s i n g   of  m o s t   of  the   f o r c e  

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

the   c o n n e c t o r   m e m b e r s   18  i s   a v o i d e d .   L a s t ,   bu t   n o t  

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

p r e s e n t   i n v e n t i o n   may  be  e a s i l y   m o u n t e d   on  a  p a n e l   11  i n  

a  s n a p   in  f a s h i o n .  



1.  E l e c t r i c a l   c o n n e c t o r   a p p a r a t u s   c o m p r i s i n g :  

a  p l u r a l i t y   of   m e t a l   s p l i t   c y l i n d e r   means   e a c h  

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

w i r e   to   form  an  e l e c t r i c a l   c o n n e c t i o n ;  

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

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

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

e a c h   of   s a i d   s u b h o u s i n g s   i n c l u d i n g   s l o t s   on  d i a -  

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

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

s l o t ;  

s a i d   s u b h o u s i n g s   a l i g n e d   in   two  rows  w i t h   s a i d  

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

s u b h o u s i n g s   in   e a c h   row  l a t e r a l l y   s p a c e d   a p a r t   to  form  a  

p l u r a l i t y   o f   i n t e r   s u b h o u s i n g   s l o t s   and  t he   s u b h o u s i n g s  

i n   d i f f e r e n t   rows  l a t e r a l l y   o f f s e t   so  t h a t   one  s l o t   o f  

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

s u b h o u s i n g   s l o t s   w h e r e b y   w i r e s   to  be  c o n n e c t e d   may  b e  

l a i d   s i d e   by  s i d e   i n   s a i d   s u b h o u s i n g   s l o t s   b e f o r e   b e i n g  

i n s e r t e d   in   s a i d   s p l i t   c y l i n d e r s .  

2.  E l e c t r i c a l   c o n n e c t o r   a p p a r a t u s   c o m p r i s i n g :  

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

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

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

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

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

a p e r a t u r e   t h e r e i n ;  

s a i d   h o u s i n g   i n c l u d i n g   on  the   s i d e w a l l s  

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

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



m o u n t i n g   s a i d   h o u s i n g   in   s a i d   a p e r a t u r e ,   s a i d   b r i d g e  

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

t u r e ;  

s a i d   a p e r a t u r e   s i z e d   to  r e c e i v e   s a i d   h o u s i n g  

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

m e a n s   as  i t   i s   s l i d   i n t o   s a i d   a p e r a t u r e   and  f o r   e n g a g i n g  

a  t r a n s v e r s e   e d g e   of  s a i d   b r i d g e   means   when  i t   s n a p s  

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

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

m e a n s   so  t h a t   when  m o u n t e d   s a i d   s h o u l d e r   means   r e t a i n s  

s a i d   h o u s i n g   on  one  s i d e   of  t he   p a n e l   m e a n s   and  s a i d  

edge   of  s a i d   b r i d g e   m e a n s   on  t h e   o t h e r   s i d e .  

3.  E l e c t r i c a l   c o n n e c t o r   a p p a r a t u s   c o m p r i s i n g :  

m e t a l   s p l i t   c y l i n d e r   means   i n c l u d i n g   a  

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

and  p e i r c i n g   t h e   i n s u l a t i o n   to  form  an  e l e c t r i c a l   c o n -  

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

b l a d e   n e a r   one  end  of  t h e   c y l i n d e r   means   d i a g o n a l l y  

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

a  w i r e   i n s e r t e d   in   s a i d   s l o t ;  

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

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

t h e r e i n   w i t h   t he   one  end  of  s a i d   s p l i t   c y l i n d e r   a x i a l l y  

d i s p l a c e d   f rom  an  end  of  s a i d   s p l i t   c y l i n d e r   m e a n s ,   s a i d  

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

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

s l o t   and  the   o t h e r   h o u s i n g   s l o t   a l i g n e d   w i t h   s a i d   b l a d e ;  

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

s i z e d   to  f i t   i n s i d e   s a i d   s p l i t   c y l i n d e r   means   and  a  

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

and  s i z e d   to  f i t   a r o u n d   the   o u t s i d e   p e r i m e t e r   of  s a i d  

c y l i n d e r   means   b e t w e e n   the   c y l i n d e r   means   and  t h e  



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

a x i a l l y   d i s p l a c e d   f rom  t he   one  end  of  s a i d   t o o l   t o  

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

w i r e s   may  be  l a i d   a c r o s s   t he   t o p   of  s a i d   c y l i n d e r   m e a n s  

e x t e n d i n g   t h r o u g h   s a i d   h o u s i n g   s l o t s   and  p r e s s e d   i n t o  

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

c a u s i n g   e x c e s s   l e n g t h   to   be  t r i m m e d   on  s a i d   b l a d e   a n d  

s a i d   w i r e   to   be  e l e c t r i c a l l y   c o n n e c t e d   in   s a i d   s l o t .  








	bibliography
	description
	claims
	drawings

