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©  Improvements  in  or  relating  to  methods  of  making  electrical  connectors 
A  carrier  strip  for  electrical  contact  members  comprises 

an  elongate  metallic  strip  in  which  are  formed  a  plurality  of 
orifices.  The  orifices  are  shaped  to  produce  cantilevered  por- 
tions  in  the  metallic  strip  which  are  deformable  out  of  the 
plane  of  the  metallic  strip to  permit the  insertion  between  the 
strip  and  each  cantilevered  portion  of  an  electrical  contact 
member.  The  cantilivered  portions  may  be  U-shaped  or 
L-shaped. 

The  invention  also  comprises  a  method  of  making  a  car- 
rier  strip  and  the  electrical  contact  members.  The  method 
comprises  producing  an  elongate  metallic  strip  having  a 
number  of contact  portions  extending  at  right  angles  from  the 
strip  and  a  number  of  cantilevered  portions.  Contact  legs  are 
inserted  between  the  cantilevered  portions  and  the  strip  in 
line  with  each  contact  portion  and  welded  in  position.  A  por- 
tion  of  the  strip  is  then  cropped  out  so  that  each  contact 
portion  is  supported  by  a  contact  leg  which,  in  turn,  is  sup- 
ported  on  the  strip  by  the  cantilevered  portion. 



T h i s   i n v e n t i o n   r e l a t e s   to  c a r r i e r   s t r i p s   f o r   e l e c t r i c a l  

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

s t r i p s   and   e l e c t r i c a l   c o n t a c t   m e m b e r s .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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

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

when  t h e   c a r r i e r   s t r i p   i s   g u i d e d   r o u n d   q u i t e   s h a r p  

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

c o n t a c t   m e m b e r s   to  be  r e a d i l y   r e m o v e d   t h e r e f r o m   f o r  

i n s e r t i o n   i n t o   e l e c t r i c a l   a p p a r a t u s   s u c h   as  a  m u l t i -  

c o n t a c t   e l e c t r i c a l   c o n n e c t o r .   A  f u r t h e r   o b j e c t  

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

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

members   and   t h e   e l e c t r i c a l   c o n t a c t   m e m b e r s .  

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  c a r r i e r  

s t r i p   f o r   e l e c t r i c a l   c o n t a c t   members   c o m p r i s e s   a n  

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

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

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

p o r t i o n s   in  t he   m e t a l l i c   s t r i p   each   of  w h i c h   i s  

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

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



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

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

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

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

s u b s t a n t i a l l y   U - s h a p e d   o r i f i c e ,   and  a  s u b s t a n t i a l l y  

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

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

U - s h a p e d   c a n t i l e v e r e d   p o r t i o n  i n   t h e   m e t a l l i c   s t r i p .  

The  s u b s t a n t i a l l y   U - s h a p e d   o r i f i c e   and  t h e  

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

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

s t r i p   to  f o r m   two  s u b s t a n t i a l l y   L - s h a p e d   c a n t i l e v e r e d  

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

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

a  c a r r i e r   s t r i p   and  e l e c t r i c a l   c o n t a c t   m e m b e r s  

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

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

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

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

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

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

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

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

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

l e a s t   a  p o r t i o n   of   an  e l e c t r i c a l   c o n t a c t   m e m b e r ,  



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

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

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

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

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

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

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

p o r t i o n s   i s   made  by  p r e s s i n g .  

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

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

one  s i d e   of   t h e   a x i s   of  t h e   m e t a l l i c   s t r i p ,   b u t  

may  be  f o r m e d   w i t h   c o n t a c t   p o r t i o n s   p r o j e c t i n g   f r o m  

b o t h   s i d e s   o f   t h e   c a r r i e r   s t r i p .   In  t h i s   c a s e   t h e  

c a r r i e r   s t r i p   is  s e p a r a t e d   a l o n g   i t s   c e n t r a l   a x i s  

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

E m b o d i m e n t s   of  t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   by   way  of   e x a m p l e   o n l y   w i t h   r e f e r e n c e   to  t h e  

a c c o m p a n y i n g   d r a w i n g s   i n   w h i c h  

F i g u r e   1  shows  a  p o r t i o n   of  a  c a r r i e r   s t r i p   f o r  

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

F i g u r e   2  i s   a  c r o s s - s e c t i o n a l   v i ew  of  t h e   c a r r i e r  

s t r i p   shown  i n   F i g u r e   1  a l o n g   t he   l i n e   2-2  a n d  

F i g u r e s   3  shows  a  p o r t i o n   of  a  m o d i f i e d   f o r m  

of  c a r r i e r   s t r i p .  

In  F i g u r e $   1  t h e r e   i s   shown  p a r t   of  a  c a r r i e r  



s t r i p   32  w h i c h   i s   f o r m e d  b y   p r e s s i n g .   The  s t r i p  

i n c l u d e s   a  p l u r a l i t y   of   c o n t a c t   p o r t i o n s  1 2   e x t e n d i n g  

a t   r i g h t   a n g l e s   t o . t h e   l o n g i t u d i n a l   a x i s  o f   t h e  

s t r i p   and   a  n u m b e r   of   s l o t s   50  h a v i n g   a  s u b s t a n t i a l l y  

U - s h a p e   a n d   a  n u m b e r   of  s l o t s   34  h a v i n g   a  s u b s t a n t i a l l y  

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

t h e   U - s h a p e d   s l o t s   50 .   A  f u r t h e r   s l o t   52  c o n n e c t s  

t h e   s l o t s   50  and  34  to  fo rm  two  s u b s t a n t i a l l y   L - s h a p e d  

p o r t i o n s   36  in   t h e   c a r r i e r   s t r i p   32.   T h e s e   p o r t i o n s  

a r e   c a n t i l e v e r e d   and   a r e   d e f l e c t a b l e   away  f r o m   t h e  

p l a n e   of   t h e   c a r r i e r   s t r i p   3 2 .  

The  p o r t i o n s 3 6   a r e   f o r m e d   in  l i n e   w i t h  t h e   c o n t a c t  

p o r t i o n s   12  and  in   b e t w e e n   t h e s e   p o r t i o n s   36  a n d  

t h e   c a r r i e r   s t r i p   32  a r e   f e d   c o n t a c t   l e g s   16,  one  i n  

l i n e   w i t h   e a c h   of  t h e   c o n t a c t   p o r t i o n s   12.   T h e  

p o r t i o n s   36  h o l d   t h e  c o n t a c t   l e g s   16  i n   c o n t a c t   w i t h  

t h e   c a r r i e r   s t r i p   32  by  s p r i n g   f o r c e .  

E a c h   c o n t a c t   l e g   16  i s   t h e n   w e l d e d   to   t h e   c o n t a c t  

s t r i p   32  a t   a  s p o t   18  a d j a c e n t   to  t h e   l o w e r   end  o f  

i t s   r e s p e c t i v e   c o n t a c t   p o r t i o n   1 2 .  

A  p a r t   42  ( s h o w n   c r o s s - h a t c h e d   in   F i g u r e   1)  o f  

t h e   c a r r i e r   s t r i p   i s   now  c u t   away  b e t w e e n   t h e   c o n t a c t  

p o r t i o n s   12 ,   t h e   p a r t   42  r e a c h i n g   s l o t s   40  f o r m e d  

in   t h e   c a r r i e r   s t r i p   32  so  t h a t   t h e   c o n t a c t   p o r t i o n s  

a r e   c o m p l e t e l y   d e t a c h e d   f rom  t h e   c a r r i e r   s t r i p   3 2 .  



The  c a r r i e r   s t r i p   32  now  a c t s   p u r e l y   as  a  b a n d o l i e r ,  

s u p p o r t i n g   t h e   c o n t a c t   l e g s   16  w i t h   t h e   c o n t a c t   p o r t i o n s  

12  w e l d e d   t o   t h e   e n d s   of  t h e   c o n t a c t   l e g s   16.   T h e  

c o n n e c t o r s   t h u s   f o r m e d   can  t h e n   e a s i l y   be  r e m o v e d  

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

an  e l e c t r i c a l   e d g e   c o n n e c t o r .  

The  s l o t s   3 4 , 4 0 , 5 0   and  52  can   be  f o r m e d   i n  

t h e   same  p r e s s i n g   o p e r a t i o n   as  t he   f o r m a t i o n   of  t h e  

c a r r i e r   s t r i p   32,  o r   any  of  t h e   s l o t s   can   be  f o r m e d  

i m m e d i a t e l y   b e f o r e   t h e  w e l d i n g   o p e r a t i o n .  

The  c a r r i e r   s t r i p   32  may  be  f o r m e d   w i t h   c o n t a c t  

p o r t i o n s   12  e x t e n d i n g   a t   r i g h t   a n g l e s   f rom  o p p o s i t e  

s i d e s   of  t h e   s t r i p .   T h i s   s t r i p   i s   t h e n   p a r t e d   a l o n g  

i t s   c e n t r a l   a x i s   to  p r o d u c e   two  s e p a r a t e   c a r r i e r   s t r i p s .  

F i g u r e   2  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 a r r i e r  

s t r i p   32  s h o w i n g   t h e   c a n t i l e v e r   s p r i n g s   36  a c t i n g   o n  

t h e   c o n t a c t   l e g s   16  as  shown  in  F i g u r e   1.  The  s p r i n g s  

can   be  t w o   L - s h a p e s   36  or  a  s i n g l e   U - s h a p e   38  as  s h o w n  

in   F i g u r e   3 . I n   t h e   f o r m e r   c a s e   t h e   f i n i s h e d   c o n n e c t o r  

c a n   be  w i t h d r a w n   f rom  t h e   b a n d o l i e r   by  p u l l i n g   t h e  

l e g s   16  l e n g t h w i s e   o u t   f rom  u n d e r   t h e   s p r i n g s   36  o r  

by  p u l l i n g   p e r p e n d i c u l a r l y   f rom  t h e   s t r i p   32.  In  t h e  

l a t t e r   c a s e   t he   l e g s 1 6   can  o n l y   be  w i t h d r a w n   b y  

p u l l i n g   t h e m   l e n g t h w i s e   f rom  u n d e r   t h e   s p r i n g   3 8 .  

S i g h t l y   r a i s e d   p o r t i o n s   44  a re   p r o v i d e d   on  t he   s t r i p  



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

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

c o n t a c t   p o r t i o n s   12  m a y  b e   p l a t e d ,   s u c h   as  w i t h  

g o l d ,   p r i o r   t o   t h e   w e l d i n g   o p e r a t i o n   or   p r i o r  t o   t h e  

p a r t i n g   o p e r a t i o n .  

A l s o   in   e a c h   c a s e   t h e   w e l d i n g   o p e r a t i o n   may  b e  

c a r r i e d   o u t   by  w e l d i n g  o n e   l e g   16  a t   a  t i m e   or   a  

p r e d e t e r m i n e d   n u m b e r   of   l e g s   can   be  f e d   a t ' a   k n o w n  

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

w i t h   t h e   p a r t s   to   be  w e l d e d .  

A l t e r n a t i v e l y  t h e   c a r r i e r   s t r i p   can   be  f e d  

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

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

o n c e   on  any  l e g .   Any  s u i t a b l e   m e t h o d   of   w e l d i n g   c a n  

b e   u s e d .  

As  w e l l   as  t h e   l e g s   16  b e i n g   r e t a i n e d   on  t h e  

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

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

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

E i t h e r   p r i o r   to   w e l d i n g   or  a f t e r   w e l d i n g   a n d  

c r o p p i n g ,   t h e   l e g s   16  can   be  m o v e a b l e   a x i a l l y   on  t h e  

c a r r i e r   s t r i p   32  so  t h a t   s u b s e q u e n t   p r o c e s s e s   s u c h  

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



1.  A  c a r r i e r   s t r i p   f o r   e l e c t r i c a l   c o n t a c t   m e m b e r s  

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

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

t h a t   t h e   o r i f i c e s   ( 34 ,   5 0 , 5 2 )   a r e   s h a p e d   to  r e s u l t   i n  

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

(36 ,   38)  i n   t h e   m e t a l l i c   s t r i p   (32)   e a c h   of  w h i c h   i s  

d e f o r m a b l e   o u t   of  t h e   p l a n e   of  t h e   m e t a l l i c   s t r i p   ( 3 2 )  

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

p o r t i o n   ( 3 6 ,   38)  and  t he   m e t a l l i c   s t r i p   (32)  of  a t  

l e a s t   a  p o r t i o n   (16)  of  an  e l e c t r i c a l   c o n t a c t   m e m b e r .  

2.  A  c a r r i e r   s t r i p   as  c l a i m e d   in  c l a i m   1  c h a r a c t e r i s e d  

in   t h a t   a  p l u r a l i t y   of  p a i r s   of  o r i f i c e s   ( 3 4 , 5 0 )  

a r e   f o r m e d   in   t h e   m e t a l l i c   s t r i p   ( 3 2 ) ,   e a c h   p a i r  

c o m p r i s i n g   a  s u b s t a n t i a l l y   U - s h a p e d   o r i f i c e   ( 3 4 )  

a r r a n g e d   b e t w e e n   t h e   two  l i m b s   of  t h e   U - s h a p e d  

o r i f i c e   (50 )   t o   fo rm  a  s u b s t a n t i a l l y   U - s h a p e d   c a n t i l e v e r e d  

p o r t i o n   ( 3 8 )   in   t h e   m e t a l l i c   s t r i p   ( 3 2 ) .  

3.  A  c a r r i e r   s t r i p   as  c l a i m e d   in  c l a i m   2  c h a r a c t e r i s e d  

in   t h a t   t h e   s u b s t a n t i a l l y   U - s h a p e d   o r i f i c e   (50)  a n d  

t h e   s u b s t a n t i a l l y   r e c t a n g u l a r   s h a p e d   o r i f i c e   (34)  a r e  

c o n n e c t e d   by  a  c u t a w a y   p o r t i o n   (52)  in  t he   m e t a l l i c  

s t r i p   (32)   to  fo rm  two  s u b s t a n t i a l l y   L - s h a p e d   c a n t i l e v e r e d  

p o r t i o n s   (36 )   in  t h e   m e t a l l i c   s t r i p   ( 3 2 ) .  

4,  A  m e t h o d   of  m a k i n g   a  c a r r i e r   s t r i p   and  e l e c t r i c a l  



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

p r o d u c i n g   an  e l o n g a t e   m e t a l l i c   s t r i p   (32)   h a v i n g  

a  p l u r a l i t y   o f   c o n t a c t   p o r t i o n s   (12)   f o r m e d  t h e r e o n ,  

a n d   a  p l u r a l i t y   of   o r i f i c e s   ( 34 ,   40,  50)  f o r m e d   t h e r e i n ,  

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

f o r m a t i o n   of   c a n t i l e v e r e d   p o r t i o n s   ( 36 ,   38)  in   t h e  

m e t a l l i c   s t r i p   (32)   in   l i n e   w i t h   t h e   c o n t a c t   p o r t i o n s  

( 1 2 ) ,   e a c h   c a n t i l e v e r e d   p o r t i o n   ( 3 6 ,   38)  b e i n g   d e f o r m a b l e  

o u t   of  t h e   p l a n e   of   t h e   m e t a l l i c   s t r i p   (32)   to  p e r m i t  

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

( 3 6 ,   38)  and  t h e   m e t a l l i c   s t r i p   (32)   of  a t   l e a s t   a  

c o n t a c t   l e g   (16)   b e t w e e n   e a c h   c a n t i l e v e r e d   p o r t i o n   ( 3 6 , 3 8 )  

and   t h e   m e t a l l i c   s t r i p   (32)   in  l i n e   w i t h   e a c h   c o n t a c t  

p o r t i o n   (12)   w e l d i n g   t h e   c o n t a c t   l e g   (16)   to  t h e   m e t a l l i c  

s t r i p   (32)   and   c u t t i n g   t h e   m e t a l l i c   s t r i p   (32)   w h e r e b y  

t h e   c o n t a c t   p o r t i o n   (12)   i s   s e v e r e d   f r o m  t h e   m e t a l l i c  

s t r i p   (32)   and   r e t a i n e d   on  t h e   c o n t a c t   l e g   ( 1 6 ) .  

5.  A  m e t h o d   as  c l a i m e d   in   c l a i m   4  c h a r a c t e r i s e d  

i n   t h a t   t h e   m e t a l l i c   s t r i p   (32)  w i t h   t h e  - c o n t a c t  

p o r t i o n s   ( 1 2 )   i s   made  by  p r e s s i n g .  

6.  A  m e t h o d   as  c l a i m e d   in   c l a i m   4  or  c l a i m   5 

c h a r a c t e r i s e d   i n   t h a t   t h e   m e t a l l i c   s t r i p   (32)   i s   f o r m e d  

w i t h   t h e   c o n t a c t   p o r t i o n s   (12)  p r o j e c t i n g   a t   r i g h t  

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

7.  A  m e t h o d   a s   c l a i m e d   in   c l a i m   4  or  c l a i m   5 



c h a r a c t e r i s e d   in   t h a t   t h e   m e t a l l i c   s t r i p ( 3 2 ) i s  

f o r m e d   w i t h   t h e   c o n t a c t   p o r t i o n s ( 1 2 ) p r o j e c t i n g  

f r o m   b o t h   s i d e s   of  t h e   m e t a l l i c   s t r i p  ( 3 2 )   t h e  

m e t a l l i c   s t r i p ( 3 2 ) b e i n g   s e p a r a t e d   a l o n g   i t s   c e n t r a l  

a x i s   b e f o r e   t h e   c o n t a c t   l e g s  ( 1 6 )  a r e   l o c a t e d   i n  

p o s i t i o n .  
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