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y  uouDie  row  electrical  connector. 
»y  An  eiectncai  connector  uuo,3uu)  comprises  a  forward 
lousing  member  (10,212)  having  rows  of  passageways 
24,222)  in  which  are  disposed  signal  and  ground  terminals 
22,214,216)  terminated  to  signal  (152,260)  and  ground 
154,262)  conductors  of  signal  transmission  cables  or  ribbon 
:able  (1  50,218)  with  the  terminals  being  secured  to  a  dielectric 
:ontact-ca  rrying  means  (42,238)  and  then  overmolded  after 
:ermination  by  dielectric  cover  means  (30,220).  The  cover 
neans  seals  the  terminations  and  provides  nondeforming 
:able  strain  relief.  In  one  embodiment  each  row  of  terminals 
22)  is  first  secured  on  one  side  (46)  of  a  separate  contact- 
:arrying  member  (42)  with  a  ground  plane  (62)  secured  to  the 
Jther  side  (58),  and  signal  conductors  (152)  are  terminated  to 
•espective  signal  terminals  (22)  and  ground  conductors  (154) 
are  terminated  to  the  ground  plane  (62)  which  is  electrically 
:onnected  to  selected  ground  ones  of  terminals  (22)  after 
which  the  subassembly  (40)  thus  formed  is  overmolded  with 
[he  dielectric  cover  (30).  Two  such  overmolded  assemblies 
!12)  are  securable  together  and  secured  to  the  housing 
member  (10)  with  contact  sections  (20)  of  the  terminals  (22) 
secured  in  the  housing  passageways  (24). 
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DOUBLE  ROW  ELECTRICAL  C O N N E C T O R  

The  p r e s e n t   i nven t ion   re la tes   to  the  field  of  e l e c t r i c a l  

c o n n e c t o r s   and  more  p a r t i c u l a r l y   to  the  field  of  doub le   row 

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

5  Double  row  r e c e p t a c l e   c o n n e c t o r s   are  known  for  f l a t  

t r a n s m i s s i o n   cable ,   which  compr i se   a  c o n n e c t o r   a s s e m b l y   f o r  

mating  with  a  two- row  pin  a r r a y .   Such  c o n n e c t o r   a s s e m b l i e s  

route  a d j a c e n t   closely  spaced  signal  c o n d u c t o r s   of  the  flat  c a b l e  

to  t e rmina l s   on  a l t e r n a t i n g   sides  of  the  c o n n e c t o r   while  r o u t i n g  
10  the  r e s p e c t i v e   g r o u n d   c o n d u c t o r s   to  a  g r o u n d   bus  c o n t a i n e d   in  

the  c o n n e c t o r .  

U.S.   Pa ten t   No.  4 ,260,209  d i sc loses   such  a  c o n n e c t o r   f o r  

p r o v i d i n g   mass  t e rmina t ion   of  a  flat  t r a n s m i s s i o n   cab le ,   w h e r e  

the  r e c e p t a c l e   t e rmina l s   for  the  signal  c o n d u c t o r s   have   s l o t t e d  

15  beam  t e r m i n a t i o n   sec t ions   and  are  t e r m i n a t e d   to  the  c o n d u c t o r s  

by  insu la t ion   d i s p l a c e m e n t .   Similarly  the  g r o u n d   c o n d u c t o r s   a r e  

s e c u r e d   in  s lo t ted   beams  of  the  g r o u n d   bus .   The  r e c e p t a c l e  

t e rmina l s   and  g r o u n d   bus  are  d i sposed   along  r e s p e c t i v e   r e c e s s e s  

of  a  h o u s i n g ,   the  c o n d u c t o r s   of  the  cable  are  t e r m i n a t e d   t h e r e t o ,  
20  a  cover   is  placed  over  the  t e r m i n a t i o n s ,   and  a  s t r a i n   r e l i e f  

member  is  s e c u r e d   to  the  a s s e m b l y .   The  c o n n e c t o r   p r o v i d e s   f o r  

se lec t ive   p r o g r a m m i n g   of  g r o u n d   te rminals   by  c o n n e c t i n g   s e l e c t e d  

r e c e p t a c l e   t e rmina l s   to  the  g r o u n d   bus  ins tead   of  to  s i g n a l  

c o n d u c t o r s ,   by  g r o u n d i n g   bars   or  by  s a c r i f i c e d   s i g n a l  

25  c o n d u c t o r s .  

U.S.   Pa ten t   No.  4 ,269,466  d isc loses   a n o t h e r   doub le   row 

r e c e p t a c l e   c o n n e c t o r   for  flat  t r a n s m i s s i o n   cable  w h e r e i n   t h e  

te rminals   are  d i s p o s e d   in  channe l s   along  o p p o s i n g   s ides   of  a 

hous ing  member  and  r e s p e c t i v e   signal  c o n d u c t o r s   are  t e r m i n a t e d  

30  by  insu la t ion   d i s p l a c e m e n t   to  s lo t ted   beam  t e r m i n a t i o n   s e c t i o n s .  

Cover  members   are  placed  aga ins t   the  sides  of  the  h o u s i n g ,  

locking  to  the  hous ing   at  its  fo rward   end  and  to  each  o ther   a t  

the  r e a r w a r d   end  p r o v i d i n g   cable  s t ra in   rel ief .   A  g r o u n d   b u s  

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

35  beam  t e rmina t i on   s e c t i o n s .   To  se lec t ive ly   p r o g r a m   the  g r o u n d  
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te rminals   of  the  c o n n e c t o r ,   the  g r o u n d   bus  bar  can  h a v e  

se l ec t ive ly   p o s i t i o n e d   t e rmina t i on   sec t ions   to  e n g a g e   s a c r i f i c e d  

signal  c o n d u c t o r s   by  in su la t ion   d i s p l a c e m e n t   which  s i g n a l  

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

5  r e c e p t a c l e   c o n t a c t s   which  become  g r o u n d   t e r m i n a l s .  

E u r o p e a n   Pa t en t   Appl ica t ion   No.  83306740.8,   Pub l ica t ion   No. 

0  112  019,  d i s c l o s e s   an  e lec t r ica l   c o n n e c t o r   for  i n d i v i d u a l  

t r a n s m i s s i o n   cables   with  minimized  impedance   d i s c o n t i n u i t i e s .  

The  c o n n e c t o r   p r o v i d e s   a  row  of  plug  con tac t   s ec t i ons   e x t e n d i n g  

10  f o r w a r d l y   from  a  d i e l ec t r i c   c o n t a c t - c a r r y i n g   member  on  one  s i d e  

of  which  are  s e c u r e d   signal  c o n t a c t s   t e r m i n a t e d   to  s i g n a l  

c o n d u c t o r s ,   and  on  the  o ther   side  of  which  is  s e c u r e d   a  g r o u n d  

plane  to  which  are  t e r m i n a t e d   the  g r o u n d   c o n d u c t o r s .   An  

in su la t ive   cove r   is  ove rmolded   t h e r e a r o u n d   which  seals  t h e  

15  t e r m i n a t i o n s   which  are  p r e f e r a b l y   laser  welded,   and  also  e x t e n d s  

along  the  cab les   p r o v i d i n g   s t r a in   relief.   Contac t   s ec t ions   e x t e n d  

f o r w a r d l y   from  the  g r o u n d   plane  at  se lec ted   locat ions   a l i g n e d  

with  the  s ignal   c o n t a c t   s e c t i o n s .  

It  is  d e s i r a b l e   to  p rov ide   a  double   row  r e c e p t a c l e   c o n n e c t o r  

20  with  p r o g r a m m a b l e   g r o u n d s .  

It  is  also  d e s i r a b l e   to  p rov ide   such  a  c o n n e c t o r   f o r  

indiv idual   s ignal   t r a n s m i s s i o n   c a b l e s .  

It  is  still  f u r t h e r   d e s i r a b l e   to  p rov ide   such  a  c o n n e c t o r   f o r  

t r a n s m i s s i o n   of  s igna l s   with  high  speed  and  high  r e l i ab i l i t y   b y  

25  p rov id ing   for  minimized  impedance   d i s c o n t i n u i t i e s .  

It  is  even  f u r t h e r   d e s i r a b l e   to  p rov ide   such  a  c o n n e c t o r  

having  a  d i e l e c t r i c   cover   which  seals  the  c o n d u c t o r / t e r m i n a l  

c o n n e c t i o n s   and  the  ad j acen t   l eng ths   of  i n s u l a t e d   c o n d u c t o r  

cab les ,   holds  the  t e rmina l s   immobile,  and  spaces   and  p r o v i d e s  

30  s t ra in   re l ief   for  the  cables   wi thout   deforming   them,   and  w h e n  

ind iv idua l   cab les   are  used  p rov ides   spac ing   and  s u p p o r t  

t h e r e f o r .  

The  p r e s e n t   i nven t ion   is  a  double   row  r e c e p t a c l e   c o n n e c t o r  

for  high  speed   s ignal   t r a n s m i s s i o n   cables  for  mating  with  a  p i n  

35  a r r ay   and  i n c l u d e s   a  p remolded   fo rward   hous ing   member   h a v i n g  
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•  1  w "   v,,,a  p ° « o y c w d y s   e x t e n d i n g   r e a r w a r d l y  
from  a  mat ing  face  t h e r e o f   to  rece ive   in  the  r e a r w a r d   e n d s  
t h e r e o f   r e c e p t a c l e   c o n t a c t   t e rmina l s .   The  t e rmina l s   are  s e c u r e d  
to  c o n t a c t - c a r r y i n g   means  a f te r   which  they  are  t e r m i n a t e d   to  
signal  c o n d u c t o r s   and  g r o u n d   c o n d u c t o r s   of  the  t r a n s m i s s i o n  
cab les ,   a f t e r   which  the  t e r m i n a t i o n s   and  l eng ths   of  the  c a b l e  
means  are  c o v e r e d   with  d i e l ec t r i c   cover   means  in  a  manne r   w h i c h  
seals  the  t e r m i n a t i o n s ,   s e c u r e s   the  cable  means  to  t h e  
: o n t a c t - c a r r y i n g   means ,   and  p r o v i d e s   n o n d e f o r m i n g   cable  s t r a i n  
"e l i e f .  

In  a  f i r s t   embod imen t   of  the  p r e s e n t   inven t ion   each  of  t h e  
:erminals   of  a  row  are  s e c u r e d   to  a  s e p a r a t e   c o n t a c t - c a r r y i n g  
nember .   T e r m i n a l s   at  those  con tac t   locations  d e s i g n a t e d   a s  
;ignal  loca t ions   are  t e r m i n a t e d   to  signal  c o n d u c t o r s   of  a  row  o f  
e s p e c t i v e   t r a n s m i s s i o n   cab les ;   t e rminals   at  g r o u n d   locat ions   a r e  

velded  to  a  g r o u n d   plane  which  is  t e r m i n a t e d   to  g r o u n d  
: o n d u c t o r s   of  the  cab les ;   and  the  terminal  s u b a s s e m b l i e s   t h u s  
brmed  are  then  o v e r m o l d e d   with  a  d ie lec t r i c   mater ia l .   A  c o n t a c t  
ection  of  each  r e c e p t a c l e   con t ac t   terminal  e x t e n d s   f o r w a r d l y   o f  
he  o v e r m o l d e d   c o v e r i n g   to  be  rece ived   in  a  r e s p e c t i v e  
passageway  of  the  f o rward   hous ing   member .   When  i n d i v i d u a l  
ables  are  u s e d ,   the  d i e l ec t r i c   cove r ing   also  p r o v i d e s   s p a c i n g  
•etween  the  cab le s .   Ribbon  cable  may  also  be  used  with  t h e  
•resent   i n v e n t i o n .  

Prior  to  o v e r m o l d i n g   to  form  the  terminal   a s sembl i e s   of  t h e  
irst  e m b o d i m e n t ,   the  terminal   s u b a s s e m b l i e s   are  comple ted   in  t h e  
allowing  m a n n e r .   The  s t r i p p e d   ends  of  the  signal  c o n d u c t o r s  
re  rou ted   along  c h a n n e l s   on  one  side  of  a  d i e l e c t r i c  
o n t a c t - c a r r y i n g   member  to  which  the  te rminals   are  a f f ixed ;   a n d  
ie  s ignal   c o n d u c t o r s   are  then  laser  welded  to  r e s p e c t i v e   s i g n a l  
i rmina l s .   The  one  or  two  s t r i p p e d   g r o u n d   c o n d u c t o r s  
s soc ia ted   with  each  r e s p e c t i v e   signal  c o n d u c t o r   are  rou ted   a l o n g  
hannels   on  the  o ther   side  of  the  d ie lec t r ic   c o n t a c t - c a r r y i n g  
ember  to  which  a  s ingle   g r o u n d   plane  is  a f f ixed ;   and  t h e  
round   c o n d u c t o r s   are  laser  welded  to  the  g r o u n d   p l a n e .  
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At  p r e - s e l e c t e d   locations  along  the  f ron t   end  of  the  g r o u n d  

plane  are  e l ec t r i ca l   c o n n e c t i o n s   to  t e r m i n a l s ,   forming  g r o u n d  

t e rmina l s   whose  in tegra l   r e c e p t a c l e   c o n t a c t   s ec t i ons   e x t e n d  

f o r w a r d l y   from  the  overmolded   te rminal   a s s e m b l y   l a t e ra l ly   a l i g n e d  

5  with  the  r e c e p t a c l e   con tac t   sec t ions   of  the  s ignal   t e rmina l s   a n d  

to  be  r e ce ived   in  p a s s a g e w a y s   of  the  f o rward   hous ing   m e m b e r .  

The  locat ions   of  the  g r o u n d   con t ac t   s ec t i ons   in  one  of  t h e  

terminal   a s s emb l i e s   is  i n d e p e n d e n t   of  the  loca t ions   of  the  g r o u n d  

c o n t a c t   s ec t i ons   in  the  other   a s s e m b l y .  

10  The  te rminal   assembl ies   of  the  f i r s t   embod imen t   can  b e  

s e c u r e d   to  each  o ther   prior  to  a s semb ly   to  the  f o r w a r d   h o u s i n g  

member  by  means  of  one  or  two  p r o j e c t i o n s   from  each  a s s e m b l y  

e x t e n d i n g   t h r o u g h   slots  in  the  o the r   a s s e m b l y   be tween   t h e  

c o n d u c t o r s ,   w h e r e a f t e r   the  p r o j e c t i o n s   are  c o l d - s t a k e d .   T h e  

1  5  a s sembl i e s   may  have  lateral  la tching   p r o j e c t i o n s   at  the  f o r w a r d  

ends  which  l a t ch ing ly   engage   c o r r e s p o n d i n g   la teral   l a tches   of  t h e  

f o r w a r d   hous ing   member .   Also,  the  r e c e p t a c l e   c o n t a c t   s e c t i o n s  

may  be  r e t a i n e d   in  the  t e r m i n a l - r e c e i v i n g   p a s s a g e w a y s   such  a s  

by  c o n v e n t i o n a l   r e a r w a r d l y   e x t e n d i n g   lances  of  the  t e r m i n a l ,  

20  e n g a g i n g   f o r w a r d l y   facing  stop  s u r f a c e s   on  s idewal l s   of  t h e  

p a s s a g e w a y s ,   and  the  forward   terminal   ends   e n g a g i n g   r e a r w a r d l y  

facing  stop  s u r f a c e s   of  the  f o rward   p a s s a g e w a y   ends .   T h e  

a s sembl i e s   can  be  removed  if  d e s i r e d   by  a  tool  which  h a s  

p r o j e c t i o n s   to  e x t e n d   inward ly   from  the  mat ing  s u r f a c e   t o  

25  d e p r e s s   the  terminal   lances ,   and  by  the  la teral   hous ing   l a t c h e s  

being  u r g e d   o u t w a r d l y ,   w h e r e a f t e r   the  a s s emb l i e s   can  be  u r g e d  

r e a r w a r d l y .  

Each  terminal   a ssembly   of  the  f i r s t   embod imen t   of  t h e  

p r e s e n t   i n v e n t i o n   p rov ides   minimized  impedance   d i s c o n t i n u i t y   f o r  

30  each  row  of  its  c o n d u c t o r s   and  t e rmina l s   t h r o u g h   p r o v i d i n g  

a p e r t u r e s   in  the  g r o u n d   plane  o p p o s i t e   each  s ignal   c o n t a c t ,  

e m b e d d i n g   and  holding  the  t e rmina l s   immobile  within  t h e  

s u b a s s e m b l y ,   and  p rov id ing   n o n d e f o r m i n g   cable  s t r a in   r e l i e f  

which  also  p r e c i s e l y   spaces   the  r e s p e c t i v e   cables   when  i n d i v i d u a l  

35  cables   are  u sed .   The  p r e s e n t   i n v e n t i o n   also  p r o v i d e s   h i g h  
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i n i e g m y   laser  weiaing  of  c o n d u c t o r s   to  c o n t a c t s ,   and  s e a l i n g  
and  p r o t e c t i n g   of  the  t e r m i n a t i o n s .  

In  a  second  embodiment   of  the  p r e s e n t   i n v e n t i o n ,   t h e  
c o n n e c t o r   inc ludes   a  p remolded   forward   hous ing   member  having  a 

5  c o n t a c t - r e c e i v i n g   por t ion   and  a  c o n t a c t - c a r r y i n g   p o r t i o n  
e x t e n d i n g   r e a r w a r d l y   from  the  medial  plane  of  t h e  
c o n t a c t - r e c e i v i n g   po r t i on .   Two  rows  of  t e r m i n a l - r e c e i v i n g  
p a s s a g e w a y s   ex tend   r e a r w a r d l y   from  the  mating  face  of  t h e  
fo rward   hous ing   member  t h r o u g h   the  c o n t a c t - r e c e i v i n g   port ion  o f  

10  the  h o u s i n g ;   channe l s   ex t end   along  the  top  and  bottom  s u r f a c e s  
of  the  c o n t a c t - c a r r y i n g   port ion  of  the  hous ing   a l igned  with  t h e  
p a s s a g e w a y s .  

Recep tac l e   con tac t   t e rminals   are  f i rs t   s e c u r e d   in  t h e  
hous ing   with  their   con tac t   sec t ions   s e c u r e d   in  the  p a s s a g e w a y s  

1  5  and  body  sec t ions   and  t e rmina t ion   sec t ions   d i s p o s e d   along  t h e  
c h a n n e l s   r e a r w a r d l y   t h e r e f r o m ,   with  the  signal   t e r m i n a l s  
a l t e r n a t i n g   with  g r o u n d   te rminals   within  each  row.  Each  s i g n a l  
terminal   is  opposed   by  a  g r o u n d   terminal  in  the  oppos ing   row,  to  
which  are  r e s p e c t i v e l y   t e r m i n a t e d   the  signal  c o n d u c t o r   and  t h e  

20  one  or  two  g r o u n d   c o n d u c t o r s   a s soc ia ted   t h e r e w i t h ,   of  a 
r e s p e c t i v e   t r a n s m i s s i o n   cable.   The  signal  c o n d u c t o r   is 
p r e f e r a b l y   d i sposed   along  and  held  by  i n t e r f e r e n c e   fit  within  a 
s lo t ted   t e rmina t ion   sect ion  of  the  signal  terminal   and  t h e n  
c o n n e c t e d   t h e r e t o   by  laser  welding.   The  one  or  two  g r o u n d  

15  c o n d u c t o r s   are  similarly  d i sposed   along  and  held  by  i n t e r f e r e n c e  

 ̂ fit  within  a  s lot ted  t e rmina t ion   section  of  the  g r o u n d   t e r m i n a l  
and  then  laser  welded  t h e r e t o .   The  t r a n s m i s s i o n   cables  a r e  
a r r a n g e d   in  a  single  row  e x t e n d i n g   r e a r w a r d l y   from  the  h o u s i n g  
member  in  the  medial  plane  of  the  h o u s i n g ' s   c o n t a c t - c a r r y i n g  

30  p o r t i o n .  

R e a r w a r d l y   of  the  c o n t a c t - r e c e i v i n g   por t ion  of  the  h o u s i n g ,  
moldable  d ie lec t r i c   material   is  then  molded  sea l ing ly   over  t h e  

c o n t a c t - c a r r y i n g   port ion  and  the  c o n d u c t o r / t e r m i n a l   t e r m i n a t i o n s  
and  along  insu la ted   por t ions   of  the  t r a n s m i s s i o n   cables   for  s t r a i n  

55  rel ief ,   forming  a  d i e l ec t r i c   cover  means  which  seals  t h e  
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t e r m i n a t i o n s   and  holds  the  t e rmina l s   immobile.  When  i n d i v i d u a l  

cables   are  u s e d ,   p r e f e r a b l y   a  t r a n s v e r s e   second  s t r a in   relief  is 

formed  d u r i n g   the  molding  of  the  cover   means  and  s p a c e d  

r e a r w a r d l y   along  the  t r a n s m i s s i o n   cables   a  s e l ec t ed   d i s t ance   f rom 

5  the  cover   means ,   with  l o n g i t u d i n a l l y   e x t e n d i n g   web  sec t ions   a t  

each  end  of  the  row  of  cables   i n t e g r a l l y   joining  the  second  s t r a i n  

rel ief   and  the  cover   m e a n s ,  

The  s t r a in   rel ief   p r o v i d e d   by  the  p r e s e n t   inven t ion   d o e s  

not  deform  the  t r a n s m i s s i o n   c ab l e s ,   like  o ther   c o n v e n t i o n a l   s t r a i n  

10  rel ief   me tho ids .   The  p r o v i d i n g   of  a l t e r n a t i n g   and  o p p o s i n g  

signal  and  g r o u n d   t e rmina l s   minimizes  impedance   p rob lems .   T h e  

t e r m i n a t i o n s   are  by  high  i n t e g r i t y   laser  welding  and  are  s e a l e d  

t h e r e a f t e r .  

A  p l u r a l i t y   of  double   row  c o n n e c t o r s   of  the  p r e s e n t  

15  i n v e n t i o n   can  be  placed  side  by  s ide ,   each  hav ing   a  low  p r o f i l e  

to  e l e c t r i c a l l y   mate  with  a  mu l t i - row  pin  a r r a y   of  a  p r i n t e d  

c i r cu i t   b o a r d ,   or  they   can  be  placed  e n d - t o - e n d   to  mate  a  long 

double   row  of  p ins .   The  double   row  c o n n e c t o r   of  the  p r e s e n t  

i nven t ion   may  be  used  with  a  v a r i e t y   of  t r a n s m i s s i o n   c a b l e s ,  

20  such  as  r ibbon  cab le ,   coaxial  cable  and  two- lead   c a b l e .  

FIGURE  1  is  a  p e r s p e c t i v e   view  of  the  c o n n e c t o r   with  t h e  

two  terminal   a s sembl i e s   exp loded   from  the  f o r w a r d   h o u s i n g  

m e m b e r .  

FICURE  2  is  a  p e r s p e c t i v e   view  of  one  of  the  t e r m i n a l  

25  s u b a s s e m b l i e s   showing   the  c o n t a c t - c a r r y i n g   member ,   the  s i g n a l  

t e r m i n a l s   and  the  g r o u n d   plane  exp loded   t h e r e f r o m   and  the  c a b l e  

ends   e x p l o d e d   r e a r w a r d l y   t h e r e f r o m ,   pr ior   to  t e r m i n a t i o n   a n d  

o v e r m o l d i n g   to  become  a  terminal   a s s e m b l y .  

FIGURE  3  is  a  l ong i tud ina l   sec t ion   view  of  the  t e r m i n a l  

30  s u b a s s e m b l y   taken   t h r o u g h   line  3-3  of  F igure   2 .  

FIGURES  4  is  a  l ong i tud ina l   sect ion  view  of  the  t e r m i n a l  

s u b a s s e m b l y   of  F igu re   3  a f ter   t e rmina l s   are  s e c u r e d   a n d  

c o n d u c t o r s   c o n n e c t e d   t h e r e t o .  

FIGURE  5  is  an  e n l a r g e d   p e r s p e c t i v e   view  from  below  of  a 

35  terminal   welded  to  a  g r o u n d   plane  t a b .  



- / -  0 2 1 1 4 9 6  

r i v j U K t i   b/\  ana  bb  are  top  par t ia l   views  of  a  s i g n a l  
c o n d u c t o r   be fo re   and  a f te r   welding  to  a  s ignal   terminal   in  a 
terminal   s u b a s s e m b l y .  

FIGURE  7  is  an  e n l a r g e d   p e r s p e c t i v e   view  of  a  pair  o f  
5  g r o u n d   c o n d u c t o r s   r o u t e d   along  merg ing   c h a n n e l s   in  the  c a r r i e r  

and  t e r m i n a t e d   to  the  g r o u n d   plane  at  a  s ingle  weld,  in  a 
terminal   s u b a s s e m b l y .  

FIGURE  8  is  a  l ong i tud ina l   sect ion  view  of  the  o v e r m o l d e d  
terminal   a s s e m b l y .  

,0  FIGURES  9  and  10  are  l ong i tud ina l   sect ion  views  of  a  p a i r  
of  terminal   a s s e m b l i e s   of  F igure   8  s e c u r e d   t o g e t h e r   for  i n s e r t i o n  
into  the  f o r w a r d   hous ing   member ,   and  af ter   i n s e r t i o n ,  
r e s p e c t i v e l y .  

FIGURES  11  A  and  11B  i l l u s t r a t e   the  la tching   of  the  t e r m i n a l  
15  assembl ies   into  the  h o u s i n g .  

FIGURE  12  is  a  p e r s p e c t i v e   view  of  a n o t h e r   embodiment   o f  
the  c o n n e c t o r   a s s e m b l y   of  the  i n v e n t i o n ,   with  the  t e r m i n a l s  
exp loded   from  the  hous ing   and  the  p r e p a r e d   t r a n s m i s s i o n   c a b l e s  
exp loded   from  the  t e r m i n a l s ,   pr ior   to  t e rmina t i on   assembly   a n d  

20  o v e r m o l d i n g .  

FIGURE  13  is  a  p e r s p e c t i v e   view  of  the  a s sembled   c o n n e c t o r  
assembly   of  F igu re   12  a f te r   o v e r m o l d i n g .  

FIGURE  14  is  a  l ong i tud ina l   sect ion  view  of  the  hous ing   a n d  
te rminals   t aken   along  line  14-14  of  F igure   12.  

*5  FIGURE  15  is  a  l ong i tud ina l   sect ion  view  of  the  te rminals   in 
the  hous ing   and  the  cable  c o n d u c t o r s   to  be  t e r m i n a t e d   t h e r e t o ,  
taken  along  line  15-15  of  F igure   12. 

FIGURE  16  shows  the  c o n d u c t o r s   t e r m i n a t e d   to  the  h o u s e d  
terminals   of  F igu re   15.  

*0  FIGURE  17  shows  the  t e r m i n a t e d   s u b a s s e m b l y   of  Figure   16 
af ter   o v e r m o l d i n g ,   with  the  mold  shown  in  p h a n t o m .  

FIGURES  18  to  21  are  par t   plan  views  of  ad jacen t   s i g n a l  
and  g r o u n d   t e r m i n a l s   exp loded   from  the  h o u s i n g ,   s e c u r e d   in  t h e  

hous ing  to  r ece ive   signal   and  g r o u n d   c o n d u c t o r s ,   t e rmina t ed   to  
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the  r e s p e c t i v e   c o n d u c t o r s ,   and  overmolded   r e s p e c t i v e l y ,   with  t h e  

top  of  the  hous ing   b r o k e n   a w a y .  

The  c o n n e c t o r   a s sembly   200  of  the  p r e s e n t   i n v e n t i o n   is 

shown  in  F igure   1  and  compr i ses   a  fo rward   h o u s i n g   member  10 

5  and  a  pair   of  terminal   assembl ies   12.  Assembl i e s   12  a r e  

s e c u r a b l e   to  hous ing   10  by  la tching  p ro j ec t i ons   14  on  e a c h  

a s sembly   12  at  the  fo rward   end  16  and  la tera l ly   t h e r e o f   e n g a g e d  

by  l a t ch ing   arms  18  of  hous ing   10.  B o x - t y p e   r e c e p t a c l e   c o n t a c t  

sec t ions   20  of  e lec t r i ca l   con tac t   te rminals   22  e x t e n d   in  a  r o w  

10  f o r w a r d l y   of  f o rward   end  16  of  each  assembly   12,  to  be  r e c e i v e d  

within  t e r m i n a l - r e c e i v i n g   p a s s a g e w a y s   24  of  hous ing   10  a n d  

p r e f e r a b l y   s e c u r e d   t h e r e w i t h i n   such  as  by  locking  lances  26 

e n g a g i n g   s top  s u r f a c e s   28  within  p a s s a g e w a y s   24,  as  shown  in 

F igures   9  and  10.  

15  A  row  of  e lec t r ica l   t r a n s m i s s i o n   cables  150  e x t e n d s  

r e a r w a r d l y   from  each  assembly   12  with  their   s ignal   and  g r o u n d  

c o n d u c t o r s   t e r m i n a t e d   to  t e rmina l s   22.  Each  te rminal   a s s e m b l y  

12  has  a  cover   means  30  molded  over  a  terminal   s u b a s s e m b l y  

compr i s i ng   the  t e rmina l s   22,  the  t e rmina t ions   of  the  signal   a n d  

20  g r o u n d   c o n d u c t o r s   t h e r e t o ,   and  end  por t ions   of  the  t r a n s m i s s i o n  

cables  150,  all  of  which  will  be  d e s c r i b e d   with  g r e a t e r  

p a r t i c u l a r i t y   below.  C o n n e c t o r   assembly   200  is  matable   with  t w o  

rows  of  pin  c o n t a c t s   of  a  pin  a r r a y   of  a  p r i n t e d   c i r c u i t   b o a r d  

(not  s h o w n ) ,   and  a  keying  f ea tu re   32  is  shown  on  f o r w a r d  

25  hous ing   member   10  for  p r o p e r   mating  with  a  s h r o u d   m e m b e r  

a round   the  pin  a r r a y .  

Termina l   a s sembl i e s   12  are  p r e f e r a b l y   f i r s t   s e c u r e d   to  e a c h  

o ther   p r ior   to  l a t ch ing   into  hous ing   10,  by  means  of  one  or  m o r e  

r e l a t ive ly   ve r t i ca l   p r o j e c t i o n s   34  on  each  a s sembly   e n t e r i n g   i n t o  

30  axial  slots  36  in  the  r e s p e c t i v e   o ther   assembly   with  f ree   ends  38 

e x t e n d i n g   beyond   the  remote  s u r f a c e   t h e r e o f   a f t e r   which  t h e  

p r o j e c t i o n s '   free  ends   38  are  c o l d - s t a k e d   or  d e f o r m a b l y   e n l a r g e d  

aga ins t   the  remote  s u r f a c e ,   as  seen  be t t e r   in  F igure   11  A .  

F igu re   2  shows  the  terminal   s u b a s s e m b l y   40,  from  which  a 

35  terminal   a s s emb ly   12  is  formed  when  s u b a s s e m b l y   40  is 
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o v e r m o l d e d   by  cover   means  30.  A  d ie lec t r i c   c o n t a c t - c a r r y i n g  
member  42  is  molded  from  a  su i t ab l e   material   and  has  s p a c e d  
c h a n n e l s   44  located  on  r e l a t i ve ly   top  su r f ace   46  and  e x t e n d i n g  
r e a r w a r d l y   from  f ront   end  48  to  c o n d u c t o r - p o s i t i o n i n g   section  50 

5  at  the  r e a r w a r d   end  52  of  c o n t a c t - c a r r y i n g   member  42.  
T e r m i n a l - s e c u r i n g   p r o j e c t i o n s   54  ex t end   u p w a r d l y   from  bo t tom 
channel   s u r f a c e s   56  near   f ron t   end  48.  Rela t ive ly   bo t tom 
s u r f a c e   58  of  c o n t a c t - c a r r y i n g   member  42  is  p lanar   fo rward ly   o f  
c o n d u c t o r - p o s i t i o n i n g   sect ion  50,  with  s e c u r i n g   p ro j ec t ions   60 

10  e x t e n d i n g   d o w n w a r d l y   spaced   ac ross   p lanar   bottom  su r f ace   58 
p r o x i m a t e   f ront   end  48;  such  a  s e c u r i n g   p ro jec t ion   60  is  s h o w n  
in  F igure   3.  Ground   plane  62  is  to  be  s e c u r e d   to  bottom  s u r f a c e  
58  by  p ro j ec t i ons   60  as  will  be  exp l a ined   l a t e r .  

In  F igures   2  to  4,  t e rmina l s   22  are  s t amped   and  f o r m e d ,  
15  p r e f e r a b l y   of  Copper   Alloy  725.  Each  terminal   22  h a s ,  

p r o c e e d i n g   r e a r w a r d l y   from  c o n t a c t   section  20,  i n t e r m e d i a t e  
sect ion  64,  r e l a t ive ly   u p w a r d l y   angled  sect ion  66,  and  s e c u r i n g  
sect ion  68,  with  c o n d u c t o r - c o n n e c t i n g   section  70  at  the  r e a r w a r d  
end  t h e r e o f .   S e c u r i n g   sect ion  68  and  c o n d u c t o r - c o n n e c t i n g  

!0  sect ion  70  of  each  terminal   22  is  d i sposed   in  a  r e s p e c t i v e   c h a n n e l  
44.  S e c u r i n g   sect ion  68  has  a  hole  72  t he re in   c o r r e s p o n d i n g   to  
s e c u r i n g   p ro jec t ion   54  in  channe l   44  t h r o u g h   which  projec t ion   54 
e x t e n d s .   Project ion  54  is  c o l d - s t a k e d   (or  h e a t - s t a k e d ,   a s  
d e s i r e d )   to  en la rge   the  end  of  pro jec t ion   54  over  s e c u r i n g  

!5  sect ion  68  and  thus   s ecu re   terminal   22  to  top  su r f ace   46  o f  
c o n t a c t - c a r r y i n g   member  42  by  e n l a r g e d   end  74.  Thus   a n g l e d  
sect ion  66,  i n t e r m e d i a t e   sect ion  64  and  con tac t   sect ion  20  of  e a c h  
r e c e p t a c l e   terminal   22  e x t e n d   f o r w a r d l y   of  f ron t   end  48  along  t h e  
long i tud ina l   axis  of  terminal   22  and  channe l   44  whi le  

10  c o n d u c t o r - c o n n e c t i n g   sect ion  70  is  d i sposed   p rox imate   a n d  
f o r w a r d l y   of  c o n d u c t o r - p o s i t i o n i n g   section  50  of  c o n t a c t - c a r r y i n g  
member  42.  

In  F igures   2  to  4,  g r o u n d   plane  62  has  an  e longa ted   p l a n a r  
sect ion  76  from  which  tab  sec t ions   78  e x t e n d   f o r w a r d l y   at  a 

:5  s l ight   angle  d o w n w a r d l y   with  sho r t   tab  ends   80  e x t e n d i n g  
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ho r i zon ta l l y   f o r w a r d l y   t n e r e i r o m .   iou  ^ u u u s   a.   ̂ . u . . . . ^   ^  

p r e s e l e c t e d   loca t ions   as  will  be  e x p l a i n e d   l a te r .   Along  t h e  

r e a r w a r d   end  of  g r o u n d   plane  62  is  a  c o n d u c t o r - c o n n e c t i n g  

sect ion  84  p r e f e r a b l y   c o m p r i s i n g   a  b e n t - b a c k   por t ion   of  the  metal  

i  blank  from  which  g r o u n d   plane  62  is  s t amped   and  formed,   t h e  

r e a r w a r d   end  being  a  b igh t   sec t ion   82.  P rox ima te   the  f o r w a r d  

end  of  g r o u n d   plane  62  and  t h e r e a c r o s s   are  d i s p o s e d   a  p l u r a l i t y  

of  holes  86  c o r r e s p o n d i n g   to  s e c u r i n g   p r o j e c t i o n s   60  on  bo t t om 

su r f ace   58  of  c o n t a c t - c a r r y i n g   member   42.  Ground   plane  62  is 

3  s e c u r e d   onto  bottom  s u r f a c e   58  by  s e c u r i n g   p ro j ec t i ons   60 

e x t e n d i n g   t h r o u g h   holes  86  and  the i r   ends   88  being  en l a rged   b y  

c o l d - s t a k i n g   (or  h e a t - s t a k i n g ,   as  d e s i r e d )   to  deform  t h e m  

aga ins t   the  bottom"  of  g r o u n d   plane  62.  Tab  sec t ions   78  e x t e n d  

f o r w a r d l y   of  f ron t   end  48  of  c o n t a c t - c a r r y i n g   member  42  in 

5  s u b a s s e m b l y   40.  It  is  p r e f e r a b l e   to  have  a p e r t u r e s   142  w h i c h  

will  be  opposed   from  s e c u r i n g   s e c t i o n s   68  of  the  p lu ra l i t y   o f  

t e rmina l s   22  a f t e r   forming  t e rmina l   s u b a s s e m b l y   40;  s u c h  

a p e r t u r e s   142  a s s i s t   in  impedance   ma tch ing   by  i n c r e a s i n g   t h e  

i n su l a t ive   d i s t a n c e   be tween   signal   t e r m i n a l s   and  g r o u n d   plane  in 

0  the  f in i shed   te rminal   a s s e m b l y .  

C o n n e c t o r   a s semb ly   200  can  have  g r o u n d   c o n t a c t s   at  a n y  

des i r ed   location  in  e i ther   row,  and  the  g r o u n d   locat ions  in  o n e  

row  are  i n d e p e n d e n t   of  the  g r o u n d   as  s ignal   locat ions  in  t h e  

o ther   row,  thus   p r o v i d i n g   for  i n d e p e n d e n t l y   p r o g r a m m a b l e  

I5  g r o u n d s .   R e f e r r i n g   to  F igu re s   2  and  5,  tab  s ec t ions   78  o f  

- g r o u n d   plane  62  are  i n t eg ra l   t h e r e w i t h   and  pos i t i oned   at  t h o s e  

se lec ted   locat ions   f o r w a r d l y   of  which  a  g r o u n d   is  de s i r ed   in  t h e  

c o n n e c t o r   a s sembly   200.  P r e f e r a b l y   such  pos i t i on ing   is 

accompl i shed   by  forming  tab  s e c t i o n s   at  all  locat ions   and  s t r i k i n g  

J0  off  those   not  wanted   for  g r o u n d s .   R e a r w a r d l y   of  those   g r o u n d  

locat ions  no  signal   c o n d u c t o r   will  be  located  which  is  i n t ended   to  

be  used  for  s ignal   t r a n s m i s s i o n .   In  a  r i bbon   cab le ,   for  e x a m p l e ,  

a l t hough   a  s ignal   c o n d u c t o r   will  be  d i s p o s e d   at  those   g r o u n d  

locations  it  would  not  be  used  for  s ignal   t r a n s m i s s i o n   a n d ,  

35  hence ,   is  s a c r i f i c e d .   Where  i n d i v i d u a l   e l ec t r i ca l   cables   are  u s e d  



- 1 1 -  
0 2 1 1 4 9 6  

such  as  in  the  example   shown,   no  cable  is  located  at  s u c h  

g r o u n d   loca t ions .   However ,   a  terminal   22  will  be  located  at  s u c h  
g r o u n d   locat ions  s e c u r e d   to  top  s u r f a c e   46  of  c o n t a c t - c a r r y i n g  
member  42  and  its  i n t e r m e d i a t e   sect ion  64  welded  to  a  tab  e n d  
80,  as  shown  in  F igure   5.  Tab  end  80  p r e f e r a b l y   has  a 
s e m i c i r c u l a r   recess   90  to  e n h a n c e   the  s t r e n g t h   of  the  weld  92. 
Thus   such  terminal   22  will  p rov ide   the  g r o u n d   con t ac t   section  to  
e l ec t r i ca l ly   connec t   g r o u n d   plane  62  to  r e s p e c t i v e   g r o u n d   pins  o f  
the  pin  a r r a y .   In  F igure   4,  terminal   22  is  not  welded  nor  in 

e n g a g e m e n t   with  g r o u n d   plane  62  at  tab  sect ion  78  or  tab  80  b u t  
is  la tera l ly   spaced   t h e r e f r o m .  

Cables  150  as  shown  here in   are  t r i - l ead   t r a n s m i s s i o n   c a b l e s  

having   a  signal  c o n d u c t o r   152,  two  g r o u n d   c o n d u c t o r s   154 

spaced   la tera l ly   t h e r e f r o m ,   and  ou te r   in su la t ive   j acke t   156  h a v i n g  
a  r e c t a n g u l a r   cross   s ec t ion .   Other   types   of  t r a n s m i s s i o n   c a b l e  

are  usable   with  the  p r e s e n t   i n v e n t i o n ,   such  as  round   i n d i v i d u a l  

cab le s ,   coaxial  cables  having  one  g r o u n d   c o n d u c t o r ,   t r i - l e a d  

cables   having   an  inner  jacket   a round   the  signal  c o n d u c t o r   and  a 
foil  shield  within  the  outer   jacket   and  a round   the  g r o u n d   a n d  

insu la t ed   signal  c o n d u c t o r s ,   and  also  r ibbon  cable  having  a 

p lu ra l i t y   of  signal  and  a s soc i a t ed   g r o u n d   c o n d u c t o r s .   Cables  150 

are  p r e p a r e d   for  t e rmina t ion   by  removing  the  i n su l a t ive   o u t e r  

jacket   156  from  end  por t ions   t h e r e o f ,   expos ing   the  signal  a n d  

g r o u n d   c o n d u c t o r s .  

As  seen  in  F igures   4  and  6B,  cables  150  are  d i sposed   in 

the  plane  of  c o n t a c t - c a r r y i n g   member  42,  and  "  signal  c o n d u c t o r s  

152  are  d i v e r t e d   r e l a t ive ly   u p w a r d   and  g r o u n d   c o n d u c t o r s   154 

re la t ive ly   d o w n w a r d .   Signal  c o n d u c t o r s   152  are  d i sposed   a long  

r e s p e c t i v e   signal  channe l s   94  of  c o n d u c t o r - p o s i t i o n i n g   section  50 

and  f o r w a r d l y   p rox imate   uppe r   s u r f a c e   46  of  c o n t a c t - c a r r y i n g  
member  42  to  and  along  r e s p e c t i v e   c o n d u c t o r - c o n n e c t i n g   s e c t i o n s  

70  of  signal  t e rminals   22  for  t e rmina t ion   t h e r e t o .   S igna l  
channe l s   94  have  an  u p w a r d l y   s loping  bottom  s u r f a c e   96 

p r o c e e d i n g   f o r w a r d l y   from  r e a r w a r d   end  52.  Lead- in   98  h a s  
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c h a m f e r e d   c o r n e r s   to  f ac i l i t a t e   p lacement   of  a  r e s p e c t i v e   s i g n a l  

c o n d u c t o r   152  into  and  along  channel   94.  

C o n d u c t o r - c o n n e c t i n g   sec t ion   70  of  each  s ignal   terminal   22 

p r e f e r a b l y   inc ludes   a  n a r r o w   c o n d u c t o r - r e c e i v i n g   slot  100  a s  

5  seen  in  F igure   6A.  Slot  100  p r e f e r a b l y   is  n a r r o w e r   than  t h e  

d iamete r   of  signal  c o n d u c t o r   152  such  that   s ignal   c o n d u c t o r   152 

may  be  p r e s s   fit  t h e r e i n t o   and  held  in  i n t e r f e r e n c e   fit  t h e r e b y  

prior   to  laser  welding  of  the  c o n d u c t o r s   to  the  t e rmina l .   S lo t  

100  is  p r e f e r a b l y   formed  by  oppos ing   spaced  end  s u r f a c e s   102  o f  

10  s tamped  tabs  e x t e n d i n g   l a t e ra l ly   from  sides  of  the  terminal   b l a n k  

whose  free  ends  are  bent   a r o u n d   toward  each  o the r   p r o x i m a t e  

the  top  s u r f a c e   of  the  b lank  d u r i n g   forming  of  the  t e rmina l .   A 

length  of  signal  c o n d u c t o r   152  is  then  held  in  i n t e r f e r e n c e   f i t  

p rox ima te   the  top  of  slot  100  by  s l ight   sp r i ng   action  by  a n d  

15  be tween   end  s u r f a c e s   102  and  is  then  welded  t o  

c o n d u c t o r - c o n n e c t i n g   sec t ion   70  by  weld  104,  as  seen  in  F i g u r e  

6B.  The  top  edges   of  slot  100  p r e f e r a b l y   are  smoothed  to  

fac i l i ta te   r ece ip t   of  the  c o n d u c t o r   t h e r e i n t o ,   and  a  t a p e r e d  

lead- in   106  to  slot  100  is  also  p r e f e r r e d .  

20  Similarly  and  p r e f e r a b l y   s i m u l t a n e o u s l y   the  pair  of  g r o u n d  

c o n d u c t o r s   154  are  d i v e r t e d   r e l a t ive ly   d o w n w a r d   and  f o r w a r d l y  

along  a  pair  of  r e s p e c t i v e   g r o u n d   channel   po r t i ons   108  e x t e n d i n g  

f o r w a r d l y   from  r e a r w a r d   end  52  of  c o n t a c t - c a r r y i n g   member  42 ,  

as  shown  in  F igure   7.  Each  pair  of  g r o u n d   channe l   por t ions   108 

25  c o n v e r g e   into  a  s ingle   wider  main  g r o u n d   channe l   110  in 

c o n d u c t o r - p o s i t i o n i n g   sec t ion   50  along  bottom  s u r f a c e   58.  Each  

pair  of  n o w - a d j a c e n t   g r o u n d   c o n d u c t o r s   154  is  d i s p o s e d   side  b y  

side  f o r w a r d l y   along  main  g r o u n d   channel   110  to  and  along  a 

r e s p e c t i v e   por t ion  of  c o n d u c t o r - c o n n e c t i n g   sect ion  84  of  g r o u n d  

30  plane  62  for  t e r m i n a t i o n   t h e r e t o .   C o n d u c t o r - c o n n e c t i n g   s e c t i o n  

84  of  g r o u n d   plane  62  p r e f e r a b l y   compr i ses   a  p l u r a l i t y   of  s l o t s  

112  which  are  in  communica t ion   with  r e s p e c t i v e   o p e n i n g s   114  in  

r e a r w a r d   b ight   sec t ion   82  which  neck  down  as  they   merge  w i t h  

slots  112.  The  width  of  each  slot  112  is  p r e f e r a b l y   n a r r o w e r  

35  than  twice  the  d i ame te r   of  a  g r o u n d   c o n d u c t o r   154  such  that   t h e  



- 1 3 -  
0 2 1 1 4 9 6  

pair  of  g r o u n d   c o n d u c t o r s   154  may  be  p r e s s   fit  t h e r e i n t o   a n d  
held  in  i n t e r f e r e n c e   fit  t h e r e b y   pr ior   to  laser   welding  of  the  p a i r  
of  g r o u n d   c o n d u c t o r s   to  the  g r o u n d   p lane .   It  is  p r e f e r r e d   to  
have  formed  a  d imp le - l i ke   p ro jec t ion   116  e x t e n d i n g   from  p l a n a r  

5  sect ion  76  of  g r o u n d   plane  62  t owards   and  to  each  slot  112 

c e n t r a l l y   t h e r e o f   to  fac i l i ta te   p r e c i s e l y   locat ing  the  pair  o f  

ad j acen t   g r o u n d   c o n d u c t o r s   154  within  the  slot  a d j a c e n t   the  o u t e r  
s u r f a c e   of  c o n d u c t o r - c o n n e c t i n g   sect ion  84  for  welding  to  g r o u n d  
plane  62  by  weld  118.  It  is  p r e f e r a b l e   tha t   the  top  edges   o f  

10  slots  112  are  smoothed   to  fac i l i ta te   r e ce ip t   of  the  pairs  o f  

c o n d u c t o r s   t h e r e i n t o .   P lacement   of  two  g r o u n d   c o n d u c t o r s   in  a 
s ingle  slot  112  ha lves   the  number   of  such  slots  n e e d e d ,   and  t h e  

number   of  s e p a r a t e   weld  joints  to  be  m a d e .  

The  signal   c o n d u c t o r s   and  g r o u n d   c o n d u c t o r s   a r e  

15  p r e f e r a b l y   laser  welded  to  the  r e s p e c t i v e   c o n d u c t o r - r e c e i v i n g  
sec t ions   of  the  t e rmina l s   and  g r o u n d   p lane .   Laser  welding  is 

g e n e r a l l y   known  and  is  d i s c u s s e d   e x t e n s i v e l y   in  M a t e r i a l s  

P r o c e s s i n g   T h e o r y   and  P r a c t i c e s ,   Volume  3:  Laser  Ma te r i a l s  

P r o c e s s i n g ,   ( ed i t ed   by  M.  Bass ,   N o r t h - H o l l a n d   P u b l i s h i n g  

20  Company ,   1983)  e spec ia l ly   C h a p t e r   3,  "Lase r   Weld ing ,"   J .  

Mazumder ,   pp.  113-200.  In  p a r t i c u l a r ,   laser   welding  in 

e l e c t r o n i c s   is  d e s c r i b e d   in  Elec t ron   ics  ,  S e p t e m b e r   22,  1981  in  an  
ar t ic le   by  H e n d e r s o n   on  pages   149-154  en t i t l ed   "Dual  L a s e r s  

Speed  Te rmina t ion   of  Flexible  P r in ted   W i r i n g . "  

25  R e f e r r i n g   now  to  F igure   8,  te rminal   s u b a s s e m b l y   40  is 

placed  in  a  mold  cav i ty   with  con tac t   s ec t i ons   20  and  cables  150 

e x t e n d i n g   o u t w a r d l y   t h e r e f r o m .   Moldable  d i e l e c t r i c   material  is 

in jec ted   into  the  mold  cavi ty   and  d i e l e c t r i c   cover   means  30  is 

molded  over  c o n t a c t - c a r r y i n g   member  42.  Cover   means  30 

30  sea l ing ly   s e c u r e s   and  p r o t e c t s   end  p o r t i o n s   of  cables   150,  s i gna l  

c o n d u c t o r s   152  and  their   t e r m i n a t i o n s   to  c o n d u c t o r - c o n n e c t i n g  

sec t ions   70  of  t e rmina l s   22  at  welds  104,  g r o u n d   c o n d u c t o r s   154 

and  their   t e r m i n a t i o n s   to  c o n d u c t o r - c o n n e c t i n g   sect ion  84  o f  

g r o u n d   plane  62.  Cover   means  30  also  s ea l i ng ly   s e c u r e s   a n d  

35  p r o t e c t s   the  e n t i r e t y   of  g r o u n d   plane  62  and  welds  92  of  t a b  



1 4 -  ) Z 1   1  4 9 6  

ends  80  with  those  t e rmina l s   22  s e l ec t ed   to  be  g r o u n d s ,   and  t n e  

e n t i r e t y   of  te rminals   22  b e g i n n i n g   jus t   r e a r w a r d l y   from  c o n t a c t  

sec t ions   20  cen t r a l ly   of  i n t e r m e d i a t e   s ec t ions   64.  By  sealing  a n d  

e m b e d d i n g   end  po r t ions   of  the  t r a n s m i s s i o n   cab les   150,  c o v e r  

5  means  30  s u p p o r t s   them  and  p r o v i d e s   s t r a in   re l ief   t h e r e f o r .  

Also  formed  du r ing   the  o v e r m o l d i n g   p r o c e s s   are  d o w n w a r d l y  

e x t e n d i n g   p ro jec t ions   34  and  c o r r e s p o n d i n g   slots  36,  and  l a t e r a l  

la tching   p ro jec t ions   14.  It  may  op t iona l ly   be  d e s i r a b l e   to  fo rm 

t r a n s v e r s e   bars  for  second  cable  s t r a in   rel ief   as  shown  in  F i g u r e  

0  13,  joined  by  web  sec t ions   to  cover   means  30,  or  as  in  t h e  

a fo resa id   European   Pa tent   A p p l i c a t i o n   No.  83306740.8 .   It  is 

p r e f e r r e d   to  form  a  d o w n w a r d l y   t a p e r e d   s u r f a c e   120  on  c o v e r  

means  30  proximate   fo rward   end  16  of  terminal   a ssembly   12 

e x t e n d i n g   la teral ly   t h e r e a c r o s s .  

15  F igures   9  to  11  B  d e m o n s t r a t e   the  final  s t ep s   in  a s s e m b l i n g  

c o n n e c t o r   assembly  200.  A  pair  of  terminal   a s s emb l i e s   12  a r e  

s e c u r e d   t o g e t h e r   by  p r o j e c t i o n s   34  of  each  a s s e m b l y   12  e x t e n d i n g  

t h r o u g h   c o r r e s p o n d i n g   slots  36  of  the  o the r   a s s e m b l y   and  t h e i r  

free  ends   38  being  e n l a r g e d   such  as  by  c o l d - s t a k i n g .   The  p a i r  

10  of  a ssembl ies   12  is  moved  f o r w a r d l y   into  h o u s i n g   member  10,  

with  con tac t   sec t ions   20  of  t e r m i n a l s   22  e n t e r i n g   c o r r e s p o n d i n g  

t e r m i n a l - r e c e i v i n g   p a s s a g e w a y s   24  where in   the  con t ac t   s e c t i o n s  

are  i nd iv idua l ly   s e c u r e d   such  as  by  locking  lances   26  e a c h  

e x t e n d i n g   r e a r w a r d l y   to  e n g a g e   a  f o r w a r d l y   facing  stop  s u r f a c e  

25  28  on  a  c o r r e s p o n d i n g   wall  of  the  r e s p e c t i v e   p a s s a g e w a y   24.  

Fo rward   end  112  of  each  c o n t a c t   sect ion  20  is  e n g a g e a b l e   w i t h  

r e a r w a r d l y   facing  stop  s u r f a c e s   124  p rox ima te   f o r w a r d   end  126  o f  

p a s s a g e w a y   24  which  c o m m u n i c a t e s   with  mating  face  128  o f  

hous ing   member  10.  T a p e r e d   s u r f a c e   130  of  la teral   latch  14 

30  f ac i l i t a t es   riding  over  c o r r e s p o n d i n g   hous ing   latch  arm  18  h a v i n g  

beve led   su r f ace   132  and  u r g i n g   it  o u t w a r d l y .   La tch ing   s u r f a c e  

134  of  lateral  latch  14  l a tches   beh ind   c o r r e s p o n d i n g   l a t c h i n g  

s u r f a c e   136  of  latch  arm  18.  Cavi t ies   138  e x t e n d i n g   r e a r w a r d l y  

from  mating  su r face   128  of  h o u s i n g   10,  f ac i l i t a t e   molding  o f  

35  l a tch ing   su r face   136.  T a p e r e d   s u r f a c e s   120  on  the  uppe r   a n d  



-  I  3-  
0 2 1 1 4 9 6  

,ov.«  ui  me  i e c u r e a   pair  ot  a s sembl i e s   12  e n g a g e s  
c o r r e s p o n d i n g   t a p e r e d   hous ing   s u r f a c e s   140  to  faci l i ta te   i n s e r t i o n  
and  p rov ide   a  s l igh t   i n t e r f e r e n c e   fit  of  a s sembl i e s   12  in  h o u s i n g  
member  10.  The  pair  of  terminal   a s sembl ie s   12  could  b e  

5  r e m o v e d ,   if  d e s i r e d ,   from  hous ing   10  by  u n l a t c h i n g   all  l o c k i n g  
lances  26,  and  by  u n l a t c h i n g   latch  arms  18,  and  p u l l i n g  
a s sembl i e s   12  r e a r w a r d l y .  

It  is  poss ib le   to  p rov ide   a  c o n n e c t o r   hav ing   more  than  two 
rows  of  con t ac t s   with  i n d e p e n d e n t l y   p r o g r a m m a b l e   g r o u n d s ,   b y  

10  s t a c k i n g   t o g e t h e r   a  like  p lu ra l i ty   of  s i n g l e - r o w   t e r m i n a l  
a s sembl ie s   with  c o n t a c t   sec t ions   e x t e n d i n g   f o r w a r d l y   into  a 
f o r w a r d   hous ing   member  to  be  mated  with  mating  t e rmina l s .   I t  
is  also  poss ib le   to  p r o v i d e   a  plug  c o n n e c t o r   where   the  f o r w a r d  
hous ing   number   is  a  s h r o u d   and  the  con tac t   sec t ions   are  p l u g  

5  sec t ions   or  are  pin  con t ac t   . sec t ions .   F u r t h e r ,   it  is  poss ible   t o  
s tack  t o g e t h e r   a  p l u r a l i t y   of  c o n n e c t o r s   of  the  p r e s e n t   i n v e n t i o n  
to  mate  with  more  than  two  rows  of  a  pin  a r r a y ,   because   of  t h e  
low  profi le  of  the  p r e s e n t   c o n n e c t o r ,   by  not  p r o v i d i n g   a  k e y i n g  
f e a t u r e   32  t h e r e o n .  

0  F igure   12  i l l u s t r a t e s   the  componen t s   compr i s ing   the  t e r m i n a l  
s u b a s s e m b l y   210  of  a n o t h e r   embodiment   of  the  p r e s e n t   i n v e n t i o n ,  
inc lud ing   a  p r emolded   d ie lec t r i c   fo rward   hous ing   212,  r e c e p t a c l e  
signal  t e rmina l s   214,  r e cep t ac l e   g r o u n d   t e rmina l s   216,  a n d  
t r a n s m i s s i o n   cables   218  with  a  signal  214  and  an  oppos ing   g r o u n d  

5  216  terminal   a s s o c i a t e d   with  each  cable  218.  F igure   13  shows  t h e  
comple ted   c o n n e c t o r   assembly   300  of  the  p r e s e n t   inven t ion   a f t e r  
d i e l ec t r i c   moldable  material   is  ove rmolded   into  an  i n s u l a t i v e ,  
seal ing  cover   means  220  over  the  terminal   s u b a s s e m b l y   210  o f  
F igure   12  af ter   the  t e rmina l s   214,  216  have  been  s e c u r e d   in 

0  p a s s a g e w a y s   222  of  hous ing   212  and  r e s p e c t i v e   c o n d u c t o r s   o f  
cables  218  t e r m i n a t e d   to  t e rmina ls   214,  216.  Housing  212  may  
have  a  keying  f e a t u r e   268  for  p rope r   mating  with  a  pin  s h r o u d  
(not  shown)  on  the  p r i n t e d   c i rcu i t   board   s u r r o u n d i n g   the  p i n  
a r r a y   to  which  c o n n e c t o r   a s sembly   300  is  to  be  m a t e d .  
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In  F i g u r e s   12  and  14,  r e c e p t a c l e   t e rmina l s   214,  216  a r e  

s t amped   and  formed  p r e f e r a b l y   of  C o p p e r   Alloy  725  and  h a v e  

ident ica l   b o x - t y p e   c o n t a c t   s ec t ions   224,  iden t ica l   p lanar   b o d y  

sec t ions   226  and  similar  c o n d u c t o r - c o n n e c t i n g   s ec t ions   228,  230 

;  r e s p e c t i v e l y .   C o n t a c t   s ec t ions   224  are  r e c e i v e d   in  

t e r m i n a l - r e c e i v i n g   p a s s a g e w a y s   222  of  h o u s i n g   212  w h i c h  

c o m m u n i c a t e   with  and  e x t e n d   r e a r w a r d l y   from  mating  face  232 

t h e r e o f .   P lanar   body  sec t ions   226  are  d i s p o s e d   along  b o t t o m  

s u r f a c e s   234  of  c h a n n e l s   236  in  c o n t a c t - c a r r y i n g   por t ion   238 ,  

q  which  is  i n t eg ra l   with  hous ing   212  and  e x t e n d s   r e a r w a r d l y   f rom 

c o n t a c t - r e c e i v i n g   por t ion   240  t h e r e o f .   Bottom  channe l   s u r f a c e s  

234  each  e x t e n d   c o n t i n u o u s l y   r e a r w a r d l y   from  inside  wall  242  o f  

a  r e s p e c t i v e   p a s s a g e w a y   222,  bes t   seen  in  F igu re   14.  

R e c e p t a c l e   t e rmina l s   214,  216  are  s e c u r e d   in  r e s p e c t i v e  

5  p a s s a g e w a y s   222  by  means  of  locking  lances  244  on  c o n t a c t  

s ec t ions   224  which  e x t e n d   r e a r w a r d l y   and  o u t w a r d l y   t h e r e f r o m   a t  

a  s e l e c t e d   a n g u l a r   locat ion.   Upon  full  i n s e r t i o n   of  a  t e r m i n a l  

214,  216  its  locking  lance  244  e n g a g e s   a  f o r w a r d l y   facing  s t o p  

s u r f a c e   246  along  a  r e s p e c t i v e   s e l ec ted   p a s s a g e w a y   sidewall  248 ,  

0  as  shown  bes t   in  F i g u r e s   18  and  19,  to  p r e v e n t   axial ly  r e a r w a r d  

movement   of  te rminal   214,  216.  F o r w a r d   end  250  of  terminal   214 ,  

216  e n g a g e s   r e a r w a r d l y   facing  s top  s u r f a c e s   252  of  p a s s a g e w a y  

222  p r o x i m a t e   its  f o rward   end  254  to  p r e v e n t   f u r t h e r   a x i a l l y  

fo rward   movement   of  terminal   214,  216.  Fo rward   p a s s a g e w a y   e n d  

»5  254  is  beve l ed   to  p rov ide   a  lead- in   for  i n s e r t i o n   of  a  r e s p e c t i v e  

s q u a r e   pin  (not  shown)   of  a  pin  a r r a y   such  -as  on  a  p r i n t e d  

c i r cu i t   b o a r d ,   which  pin  is  e l e c t r i c a l l y   matable   with  a  r e s p e c t i v e  

r e c e p t a c l e   s ignal   terminal   214  or  g r o u n d   te rminal   216.  A  r e c e s s  

256  is  molded  along  se lec ted   p a s s a g e w a y   sidewall   248  fo rward   o f  

30  stop  s u r f a c e   246  both  to  fac i l i t a te   molding  of  stop  s u r f a c e   246 

and  to  r ece ive   a  tool  to  un la tch   locking  lance  244  of  a  t e r m i n a l  

214,  216  should   it  be  d e s i r a b l e   to  remove  the  te rminal   d u r i n g  

a s s e m b l y .   At  the  r e a r w a r d   end  of  each  p a s s a g e w a y   222  is  a 

rear   r e c e s s   258  for  r e ce iv ing   a  mold  core  pin ,   d i s c u s s e d   l a t e r .  
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^lyuai   t e rminals   £\h  ana  g r o u n d   t e rmina l s   216  are  a l t e r n a t e d  
along  each  row  d u r i n g   inse r t ion   of  the  t e rmina l s   in  p a s s a g e w a y s  
222  of  hous ing   212,  with  a  signal  terminal   214  of  one  row 
oppos ing   a  g r o u n d   terminal   216  of  the  o ther   row.  Each  pair  o f  

5  signal  t e rmina l s   214  and  g r o u n d   te rminals   216  is  a s soc ia t ed   w i t h  
each  t r a n s m i s s i o n   cable  218.  Each  cable  218  has  a  s i g n a l  
c o n d u c t o r   260  and  two  g r o u n d   c o n d u c t o r s   262,  one  on  each  s i d e  
of  the  signal  c o n d u c t o r   and  spaced  t h e r e f r o m ,   with  an  i n s u l a t i v e  
outer   jacket   264  t h e r e a r o u n d   having  a  r e c t a n g u l a r   c r o s s - s e c t i o n .  

10  Each  cable  218  is  p r e p a r e d   for  t e rmina t ion   by  its  outer   j a c k e t  
264  being  s t r i p p e d   from  an  end  port ion  to  expose   the  signal  260 
and  g r o u n d   262  c o n d u c t o r s .  

The  terminal   s u b a s s e m b l y   210  is  formed  as  shown  in  F i g u r e s  
15  to  17.  In  F igure   15  a  signal  terminal   214  has  been  s e c u r e d   in 

15  the  uppe r   p a s s a g e w a y   222A  to  receive   a  s ignal   c o n d u c t o r   260  o f  
a  cable  218  in  c o n d u c t o r - c o n n e c t i n g   sect ion  228  t h e r e o f ,   and  a 
g r o u n d   terminal   216  in  the  lower  p a s s a g e w a y   222B  to  r e c e i v e  
both  the  g r o u n d   c o n d u c t o r s   262  of  cable  218  in 
c o n d u c t o r - c o n n e c t i n g   sect ion  230  t he reo f .   The  signal  c o n d u c t o r  

!0  260  is  d i v e r t e d   r e l a t i ve ly   upward   from  a  medial  plane  e x t e n d i n g  
t h r o u g h   c o n t a c t - c a r r y i n g   port ion  238  of  hous ing   212  and  c a b l e  
218,  along  a  t a p e r e d   su r f ace   266  at  the  r e a r w a r d   end  of  a 
r e s p e c t i v e   u p p e r   channe l   236A  and  f o r w a r d l y   into  a  nar row  s l o t  
270  in  c o n d u c t o r - c o n n e c t i n g   section  228  of  signal  terminal   214,  a s  

!5  shown  in  F igures   16  and  20.  Slot  270  p r e f e r a b l y   is  n a r r o w e r  
than  the  d iameter   of  signal  conduc to r   260  such  that   s i g n a l  
c o n d u c t o r   260  may  be  p ress   fit  t h e r e i n t o   and  held  in  i n t e r f e r e n c e  
fit  t h e r e b y   pr ior   to  laser  welding  of  the  c o n d u c t o r   to  t h e  
te rminal .   Slot  270  is  p r e f e r a b l y   formed  by  oppos ing   spaced  e n d  

10  s u r f a c e s   272  of  s t amped   tabs  e x t e n d i n g   la te ra l ly   from  sides  o f  
the  terminal  b l ank ,   whose  free  ends  are  bent   a round   toward  e a c h  
other   p rox imate   the  top  su r f ace   of  the  blank  d u r i n g   forming  o f  
the  te rminal .   A  length   of  the  signal  c o n d u c t o r   is  then  held  in 
i n t e r f e r e n c e   fit  p rox ima te   the  top  of  slot  270  by  s l ight   s p r i n g  

15  action  by  and  be tween   oppos ing   end  s u r f a c e s   272,  af ter   b e i n g  
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d i sposed   along  slot  270,  and  then  is  welded  to  c o n d u c t o r  

c o n n e c t i n g   sec t ion   228  by  weld  274,  as  seen  in  F igu re s   20  and  21 

r e g a r d i n g   cable  218A.  The  top  edges   of  slot  270  p r e f e r a b l y   a r e  

smoothed  to  f ac i l i t a t e   r ece ip t   of  the  c o n d u c t o r   t h e r e i n t o ,   and.   a  

t a p e r e d   l ead- in   276  to  slot  270  is  also  p r e f e r r e d .  

Similar ly   and  p r e f e r a b l y   s i m u l t a n e o u s l y   the  pair  of  g r o u n d  

c o n d u c t o r s   262  are  d i v e r t e d   r e l a t ive ly   d o w n w a r d   from  the  media l  

plane  and  along  a  t a p e r e d   s u r f a c e   278  at  a  r e a r w a r d   end  o f  

lower  channe l   236B  o p p o s e d   from  u p p e r   channel   236A.  The  p a i r  

)  of  g r o u n d   c o n d u c t o r s   262  are  b r o u g h t   t o g e t h e r   (bes t   seen  in 

F igures   19  to  21  r e g a r d i n g   cable  21  8B)  to  ex t end   f o r w a r d l y   a n d  

t o g e t h e r   are  d i s p o s e d   along  slot  280  of  c o n d u c t o r - c o n n e c t i n g  

sect ion  230  of  g r o u n d   terminal   216.  Slot  280  is  d i m e n s i o n e d   t o  

be  n a r r o w e r   than  twice  the  d iameter   of  a  g r o u n d   c o n d u c t o r ,  

5  such  t ha t   the  pair  of  g r o u n d   c o n d u c t o r s   262  may  be  held  in 

i n t e r f e r e n c e   fit  p r o x i m a t e   the  top  of  slot  280  by  s l igh t   s p r i n g  

action  by  and  b e t w e e n   oppos ing   spaced   end  s u r f a c e s   282  f o r m i n g  

slot  280,  as  shown  in  F igures   16  and  20  and  p r e f e r a b l y   l a s e r  

welded  to  c o n d u c t o r - c o n n e c t i n g   sect ion  230  by  weld  284 .  

0  Termina l   s u b a s s e m b l y   210  as  shown  in  F igure   16  is  t h e n  

placed  in  a  mold  400,  shown  in  phantom  in  F igure   17,  for  t h e  

ove rmo ld ing   of  cover   means  220  t h e r e a r o u n d   to  form  t h e  

e lect r ical   c o n n e c t o r   a s s emb ly   300.  Mold  400  has  core  pins  402  a t  

the  r e l a t i v e l y   f o r w a r d   end  of  the  mold  c a v i t y ,   and  core  pins  404 

•5  located  near   the  r e a r w a r d   end  of  the  main  cavi ty   por t ion   406.  

Forward   core  pins  402  en te r   rear   r e c e s s e s   258  in  the  uppe r   a n d  

lower  walls  of  h o u s i n g   212  and  e n g a g e   p lanar   body  sec t ions   226 

of  t e r m i n a l s   214,  216,  holding  them  a g a i n s t   bottom  c h a n n e l  

s u r f a c e s   234  d u r i n g   the  ove rmo ld ing   p r o c e s s .   Fo rward   core  p i n s  

30  402  e x t e n d   fully  b e t w e e n   the  sides  of  r e c e s s e s   258  and  act  t o  

p r e v e n t   i n s u l a t i v e   material   from  e n t e r i n g   the  r e c e p t a c l e   c o n t a c t  

sec t ions   224  of  t e rmina l s   214,  216.  R e a r w a r d   core  pins  404 

engage   cables   218  from  above  and  below,  holding  them  in  

posit ion  d u r i n g   the  o v e r m o l d i n g   p r o c e s s .  
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. . . . . y u . c   i / ,   u,c  nidjur  por t ion   ot  c o n t a c t - c a r r y i n g   p o r t i o n  
238  of  hous ing   212  is  d i s p o s e d   in  main  cavi ty   port ion  406,  a n d  
also  c o n d u c t o r - c o n n e c t i n g   sec t ions   228,  230  of  terminals   21  4,  216 
and  the  t e r m i n a t i o n s   of  c o n d u c t o r s   260,  262  t h e r e t o ,   a n d  

5  insu la ted   end  p o r t i o n s   of  cables   218 .  
In su l a t i ve   mater ia l   such  as  p r e f e r a b l y   p o l y p r o p y l e n e   is 

injected  into  the  mold  cav i ty   and  molded  a round   the  t e r m i n a t i o n  
section  of  terminal   s u b a s s e m b l y   210,  forming  d ie lec t r ic   c o v e r  
means  220  t h e r e o v e r   r e a r w a r d l y   from  c o n t a c t - r e c e i v i n g   p o r t i o n  

10  240  of  hous ing   212.  Cover   means  220  seals  the  t e rmina t ions   o f  
the  c o n d u c t o r s   to  the  t e r m i n a l s ,   e spec ia l ly   welds  274  and  284. 
Cover  means  220  also  firmly  embeds   the  te rminals   and  t h e r e b y  
p r e v e n t s   movement   of  the  t e rmina l s   in  c o n n e c t o r   assembly  300.  
Cover  means  220  also  e x t e n d s   r e a r w a r d l y   along  insu la ted   p o r t i o n s  

5  of  cables  218  p r o v i d i n g   s t r a in   rel ief   t h e r e f o r   without   d e f o r m i n g  
the  cables  such  as  o c c u r s   in  c o n v e n t i o n a l   s t ra in   relief  m e t h o d s  
when  the  cables  are  c lamped  t i gh t ly   or  are  bent   a round   a x i a l l y  
normal  p r o j e c t i o n s   of  hous ing   m e m b e r s .  

When  ind iv idua l   cables   are  u s e d ,   a  second  s t ra in   r e l i e f  
0  p r e f e r a b l y   is  p r o v i d e d   by  a  t r a n s v e r s e   bar  286  s p a c e d  

r e a r w a r d l y   along  the  cables   218  from  cover   means  220  and  j o i n e d  
in t eg ra l ly   t h e r e t o   by  by  axial ly   e x t e n d i n g   webs  288,  seen  best  in 
F igures   13  and  21.  Webs  288  are  located  at  ends  of  the  row  o f  
cables  218  and  p r e f e r a b l y   be tween   at  least  several   of  the  c a b l e s  

5  near  the  row  ends   and  are  formed  by  axial  cavi ty   por t ions   ( n o t  
shown) ,   and  t r a n s v e r s e   bar  286  is  formed  by  rear  cavity  p o r t i o n  
408.  Cables  218  i n t e r i o r   of  the  end  ones  ad jacen t   webs  288  a r e  
d i sposed   in  mold  c h a n n e l s   410  which  s e rve   to  maintain  a l i g n m e n t  
the reof .   Second  s t r a i n   rel ief   bar  286  s e rves   as  a  g r i p p i n g  

0  f ea tu re   d u r i n g   mating  and  unmat ing   of  c o n n e c t o r   assembly  300  to  
and  from  a  pin  a r r a y ,   thus   r e l i ev ing   s t ra in   on  the  i n d i v i d u a l  
cables  218.  

F igures   18  t h r o u g h   21  i l l u s t r a t e   a  top  section  view  s h o w i n g  
the  assembly   of  c o n n e c t o r   a s sembly   300.  In  F igure   18  a  s i gna l  

5  214  and  g r o u n d   216  terminal   are  i n s e r t e d   into  r e s p e c t i v e   a d j a c e n t  
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p a s s a g e w a y s   222  and  channe l s   236  of  hous ing   212.  In  F igure   19 ,  

signal  terminal   214  is  s ecu red   in  p a s s a g e w a y   222  by  locking  l a n c e  

244  aga in s t   stop  s u r f a c e   246  and  is  about   to  r ece ive   a  s i g n a l  

c o n d u c t o r   260  of  end  cable  21  8A;  p o r t i o n s   of  g r o u n d   c o n d u c t o r s  

5  262  are  vis ible   beh ind   signal  c o n d u c t o r   260.  Ground   t e r m i n a l  

216  is  s imilar ly   s e c u r e d   in  p a s s a g e w a y   222  to  r ece ive   a  pair  o f  

g r o u n d   c o n d u c t o r s   262  of  second   cable  218B.  In  F igure   20 

signal  c o n d u c t o r   260  of  cable  21  8A  is  d i sposed   in  slot  270  and  is 

welded  at  weld  274  to  c o n d u c t o r - c o n n e c t i n g   sect ion  228  of  s i g n a l  

10  terminal   214;  and  g r o u n d   c o n d u c t o r s   262  of  cable  21  8B  a r e  

d i sposed   in  slot  280  and  are  welded  at  weld  284  t o  

c o n d u c t o r - c o n n e c t i n g   section  230  of  g r o u n d   te rminal   216  to  fo rm 

terminal   s u b a s s e m b l y   210. 

In  F igure   21,  terminal   s u b a s s e m b l y   210  has  been  o v e r m o l d e d  

15  with  cover   means  220  r e a r w a r d l y   from  c o n t a c t - r e c e i v i n g   p o r t i o n  

240  of  hous ing   212  to  form  c o n n e c t o r   a s sembly   300.  Cover   m e a n s  

220  seals  the  t e r m i n a t i o n s   and  end  por t ions   of  cables   21  8A,  

21  8B.  Cover   means  220  is  also  joined  to  t r a n s v e r s e   bar  286  b y  

webs  288  e x t e n d i n g   along  cables   21  8A,  218B.  A  por t ion   o f  

20  p lanar   body  sect ion  226  of  a n o t h e r   s ignal   terminal   214  is  v i s i b l e  

in  the  a p e r t u r e   formed  by  a  core  pin  402  of  mold  400  r e a r w a r d l y  

from  rear   recess   258  of  hous ing   212;  and  a  por t ion   of  a  t h i r d  

cable  218  is  vis ible   in  the  a p e r t u r e   formed  by  a  core  pin  404 

near  the  r e a r w a r d   end  of  cover   means  220.  

25  A  c o n n e c t o r   a s sembly   of  the  p r e s e n t   i nven t ion   may  also  b e  

t e r m i n a t e d   to  the  o ther   ends  of  the  cables   to  form  a  w i r e  

h a r n e s s .   The  c o n n e c t o r   a s sembly   can  be  t e r m i n a t e d   to  a  v a r i e t y  

of  t r a n s m i s s i o n   cables   inc luding   r o u n d   ind iv idua l   c ab l e s ,   f l a t  

r ibbon  cable  hav ing   a  p lu ra l i t y   of  signal  c o n d u c t o r s   a n d  

30  a s soc i a t ed   g r o u n d   c o n d u c t o r s ,   coaxial   cab le s ,   and  cables   h a v i n g  

only  one  g r o u n d   c o n d u c t o r   for  each  signal  in  which  case  t h e  

g r o u n d   t e rmina ls   usable   t h e r e w i t h   should   have  slots  formed  t o  

receive   a  s ingle  g r o u n d   c o n d u c t o r .   The  p r e s e n t   i nven t ion   is  

also  useful   with  t r i - l e a d   cables   hav ing   an  inner   j acke t   a r o u n d  
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me  s.yiidi  c o n a u c i o r   ana  a  toii  snieia   within  the  ou te r   jacket   a n d  
a r o u n d   the  g r o u n d   and  i n s u l a t e d   signal  c o n d u c t o r s .  

A  v a r i e t y   of  f e a t u r e s   may  be  molded  into  or  onto  the  o u t e r  
s u r f a c e s   of  the  cover   means .   Recep tac l e   c o n t a c t   sec t ions   may 
have  a  d i f f e r e n t   s t r u c t u r e   from  that   shown.   Without  d e p a r t i n g  
from  the  sp i r i t   of  the  p r e s e n t   i nven t ion   or  the  scope  of  t h e  
claims,  o ther   v a r i a t i o n s   may  be  dev i s ed   in  l ight  of  the  t e a c h i n g s  
h e r e o f .  
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CLAIMS 

1.  An  e l ec t r i c a l   c o n n e c t o r   (200,300)  for  signal  c o n d u c t o r  

means  (152 ,260)   and  g r o u n d   c o n d u c t o r   means  (154,262)   o f  

e lect r ical   cable   means   (150,218)   for  use  in  t r a n s m i t t i n g   e l e c t r i c a l  

5  s ignals   with  high  r e l i ab i l i t y   and  u n i f o r m i t y ,   and  hav ing   a  

hous ing   member   (10 ,212)   h a v i n g   rows  of  p a s s a g e w a y s   ( 2 4 , 2 2 2 )  

the re in   to  r e c e i v e   r e s p e c t i v e   t e rmina l s   (22 ,214 ,216)   s e c u r a b l y  

t h e r e i n ,   said  t e r m i n a l s   ( 2 2 , 2 1 4 , 2 1 6 )   being  t e r m i n a t e d   to  e i t h e r  

the  signal  c o n d u c t o r   means  (152,260)   or  the  g r o u n d   c o n d u c t o r  

'0  means  ( 1 5 4 , 2 6 2 ) ,   and  d i e l ec t r i c   cover   means  (30,220)  p r o t e c t i n g  

the  t e r m i n a t i o n s ,   c h a r a c t e r i z e d   in  t h a t :  

said  t e r m i n a l s   ( 2 2 , 2 1 4 , 2 1 6 )   are  s e c u r e d   to  a  side  of  a 

c o n t a c t - c a r r y i n g   means  (42,238)   and  then  t e r m i n a t e d   r e s p e c t i v e l y  

to  e i the r   said  s ignal   c o n d u c t o r   means  (152,260)  or  said  g r o u n d  

15  c o n d u c t o r   means  ( 1 5 4 , 2 6 2 ) ;  

c o n t a c t   s e c t i o n s   (20,224)   are  s e c u r e d   in  r e s p e c t i v e   s a i d  

p a s s a g e w a y s   ( 2 4 , 2 2 2 ) ;   a n d  

said  cove r   means  (30,220)   cove r s   said  t e r m i n a t i o n s ,   s a i d  

c o n t a c t - c a r r y i n g   means  (42,238)   and  end  l eng ths   of  said  c a b l e  

20  means  (150 ,218)   sea l ing   said  t e r m i n a t i o n s   and  p r o v i d i n g  

n o n d e f o r m i n g   s t r a i n   rel ief   to  said  cable  means  ( 1 5 0 , 2 1 8 ) .  

2.  An  e l e c t r i c a l   c o n n e c t o r   (200,300)  as  set  for th   in  c la im 

1,  f u r t h e r   c h a r a c t e r i z e d   in  tha t   said  c o n t a c t - c a r r y i n g   means  (42)  

compr i ses   two  s e p a r a t e   members   (42) ,   one  row  of  t e rmina l s   (22)  

25  are  s e c u r e d   to  one  side  (46)  of  each  said  member  (42),   a  g r o u n d  

 ̂ plane  (62)  is  s e c u r e d   to  the  o the r   side  (58)  t h e r e o f   a n d  

e l ec t r i ca l ly   c o n n e c t e d   to  s e l ec t ed   ones  of  said  t e rmina l s   (22)  

which  become  g r o u n d   t e r m i n a l s ,   said  signal  c o n d u c t o r   m e a n s  

(152)  are  t e r m i n a t e d   to  s ignal   ones  of  said  t e rmina l s   (22)  w h i c h  

30  become  s ignal   t e r m i n a l s ,   said  g r o u n d   c o n d u c t o r   means  (154)  a r e  

t e r m i n a t e d   to  said  g r o u n d   plane  (62) ,   and  con tac t   s ec t ions   (20)  

ex tend   f o r w a r d l y   of  each  said  c o n t a c t - c a r r y i n g   member  (42)  

forming  s e p a r a t e   t e rmina l   s u b a s s e m b l i e s   ( 4 0 ) ;  

d i e l e c t r i c   mater ia l   is  s e a l i n g l y   s e c u r e d   over  the  signal   a n d  

35  g r o u n d   t e r m i n a t i o n s   and  a r o u n d   t e rmina l s   (22)  and  g r o u n d   p l a n e  
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(62)  of  each  terminal   s u b a s s e m b l y   (40),   r e a r w a r d l y   from  c o n t a c t  
sec t ions   (20),   and  a r o u n d   end  po r t ions   of  said  cable  m e a n s  

(150) ,   forming  terminal   a s s e m b l i e s   (12)  each  hav ing   one  row  o f  

t e rmina l s   (22)  hav ing   r e s p e c t i v e   con tac t   s ec t i ons   (20)  e x t e n d i n g  

f o r w a r d l y   t h e r e o f ;  

said  termnal  a s sembl i e s   (12)  are  s e c u r a b l e   to  said  h o u s i n g  
member  (10)  with  said  c o n t a c t   sec t ions   (20)  s e c u r e d   in 

r e s p e c t i v e   said  p a s s a g e w a y s   (24) ,   forming  said  c o n n e c t o r   ( 2 0 0 ) .  

3.  An  e lec t r ica l   c o n n e c t o r   (200)  as  set  for th   in  claim  2 

f u r t h e r   c h a r a c t e r i z e d   in  that   pai rs   of  said  terminal   a s s e m b l i e s  

(12)  are  f irst   s e c u r a b l e   t o g e t h e r   by  s e c u r i n g   means  c o m p r i s i n g  
at  least  one  p ro jec t ion   (34)  e x t e n d i n g   from  a  side  s u r f a c e   of  s a i d  

cover  means  (30)  of  at  least   one  said  terminal   a s sembly   (12)  

toward  the  o ther   t h e r e o f   and  r ece ived   into  and  t h r o u g h   a 

r e s p e c t i v e   slot  (36)  in  said  o the r   terminal   a s sembly   (12)  a n d  

e x t e n d i n g   to  a  remote  side  t h e r e o f ,   w h e r e a f t e r   the  end  (38)  o f  

said  at  least  one  p ro j ec t ion   (34)  is  d e f o r m a b l y   e n l a r g e d   a g a i n s t  
the  su r f ace   of  said  remote  side  of  said  o the r   terminal   a s s e m b l y  

( 1 2 ) .  

4.  An  e lec t r ica l   c o n n e c t o r   (200)  as  set  for th   in  e i ther   o f  

claims  2  or  3  f u r t h e r   c h a r a c t e r i z e d   in  that   said  p lu r a l i t y   o f  

terminal   assembl ies   (12)  are  s e c u r a b l e   to  said  hous ing   m e m b e r  

(10)  by  la tching  p r o j e c t i o n s   (14)  e x t e n d i n g   l a te ra l ly   from  s a i d  

terminal   assembl ies   (12)  being  l a t ch ing ly   e n g a g e d   b y  

c o r r e s p o n d i n g   la tching  arms  (18)  of  said  hous ing   member  ( 1 0 ) .  

5.  An  e lec t r ica l   c o n n e c t o r   (200)  as  set-  for th   in  any  o f  

claims  2  to  4  f u r t h e r   c h a r a c t e r i z e d   in  that   each  said  g r o u n d  

plane  (62)  has  tab  sec t ions   (78)  e x t e n d i n g   f o r w a r d l y   t h e r e o f   a n d  

towards   c o r r e s p o n d i n g   g r o u n d   ones  of  said  t e rmina l s   (22)  and  t o  

i n t e rmed ia t e   sec t ions   (64)  t h e r e o f   where to   tab  ends   (80)  of  t a b  

sect ions   (78)  are  welded  r e s p e c t i v e l y .  

6.  An  e lec t r ica l   c o n n e c t o r   (200,300)  as  set  for th   in  claim 

1  f u r t h e r   c h a r a c t e r i z e d   in  tha t   said  c o n t a c t - c a r r y i n g   m e a n s  

(42,238)  compr ises   a  c o n t a c t - c a r r y i n g   por t ion   (238)  of  s a i d  

hous ing   member  (212)  e x t e n d i n g   r e a r w a r d l y   t h e r e f r o m   med ia l ly  
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be tween   ad j acen t   rows  of  said  p a s s a g e w a y s   (222) ,   a  row  o f  

t e rmina l s   (214,216)   is  d i sposed   aga ins t   one  of  the  u p p e r   a n d  

lower  s u r f a c e s   of  said  c o n t a c t - c a r r y i n g   po r t ion   (238)  such  t h a t  

con t ac t   s ec t ions   (224)  t h e r e o f   are  s e c u r e d   in  r e s p e c t i v e   s a i d  

5  p a s s a g e w a y s   (222)  and  c o n d u c t o r - c o n n e c t i n g   s e c t i o n s   ( 2 2 8 , 2 3 0 )  

t h e r e o f   are  d i s p o s e d   proximate   the  r e a r w a r d   end  of  s a i d  

c o n t a c t - c a r r y i n g   por t ion   (238),   and  said  t e r m i n a l s   (214,216)  a r e  

a r r a n g e d   in  o p p o s i n g   pa i r s ,   said  signal  c o n d u c t o r   means  (260) 

are  t e r m i n a t e d   to  r e s p e c t i v e   signal  ones  (214)  of  said  t e r m i n a l s  

10  and  said  g r o u n d   c o n d u c t o r   means  (262)  are  t e r m i n a t e d   to  g r o u n d  

ones  (216)  of  said  t e rmina l s   forming  a  terminal   s u b a s s e m b l y   (210)  

upon  which  is  sea l ing ly   s ecu red   said  cover   means  ( 2 2 0 ) .  

7.  An  e lec t r ica l   c o n n e c t o r   (300)  as  set  fo r th   in  claim  6 

f u r t h e r   c h a r a c t e r i z e d   in  that   said  g r o u n d   ones  (216)  of  s a i d  

15  t e rmina l s   each  r ece ive   a  pair  of  said  g r o u n d   c o n d u c t o r s   (262)  o f  

said  cable  means  (218)  force  fit  along  a  slot  (280)  t h e r e o f   f o r  

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

8.  An  e lec t r i ca l   c o n n e c t o r   (300)  as  set  fo r th   in  e i ther   o f  

claims  6  or  7  f u r t h e r   c h a r a c t e r i z e d   in  tha t   where   said  c a b l e  

20  means  (218)  compr i s e s   a  p lura l i ty   of  cables   (218) ,   said  c o v e r  

means  (220)  inc ludes   joined  t he re to   by  web  s e c t i o n s   (288)  a 

t r a n s v e r s e   bar  (286)  spaced  r e a r w a r d l y   from  the  main  port ion  o f  

said  cover   means  (220)  and  molded  a round   the  cable   means  (218) 

s p a c i n g ,   s u p p o r t i n g   and  p rov id ing   s t ra in   rel ief   to  said  c a b l e  

25  means  ( 2 1 8 ) .  

9.  A  method  of  making  the  e lec t r ica l   c o n n e c t o r   (200)  o f  

claims  1  t h r o u g h   5  compr i s ing   the  s teps   o f :  

s e l ec t ing   signal   locations  and  g r o u n d   loca t ions   in  each  r ow;  

s e c u r i n g   a  g r o u n d   plane  (62)  to  one  side  (58)  of  e a c h  

30  c o n t a c t - c a r r y i n g   means  (42)  with  tab  s ec t i ons   (80)  e x t e n d i n g  

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

s e c u r i n g   a  p l u r a l i t y   of  te rminals   (22)  to  the  o the r   side  (46) 

of  said  c o n t a c t - c a r r y i n g   means  ( 4 2 ) ;  

e l ec t r i ca l l y   c o n n e c t i n g   said  tab  sec t ions   (80)  to  g r o u n d   o n e s  

35  of  said  t e rmina l s   ( 2 2 ) ;  
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-y  y i u u u u   L u n a u c i a r   means  U54J  of  cable  m e a n s  
(150)  to  said  g r o u n d   plane  (62)  and  s ignal   c o n d u c t o r   m e a n s  
(152)  of  said  cable  means  (150)  to  r e s p e c t i v e   s ignal   ones  of  s a i d  
t e rmina l s   (22)  forming  r e s p e c t i v e   terminal   s u b a s s e m b l i e s   ( 4 0 ) ;  

5  s e c u r i n g   a  d i e l ec t r i c   cover   means  (30)  over   the  t e r m i n a t i o n s  
and  end  po r t i ons   of  said  cable  means  (150)  of  each  t e r m i n a l  
s u b a s s e m b l y   (40)  forming  s i n g l e - r o w   terminal   a s sembl i e s   ( 1 2 ) ;  
a n d  

s e c u r i n g   t o g e t h e r   said  s i n g l e - r o w   terminal   a s sembl ie s   (12) 
10  forming  an  e lec t r ica l   c o n n e c t o r   (300)  hav ing   at  least  two  rows  o f  

t e rmina l s   ( 2 2 ) .  

10.  A  method  of  making  the  e lec t r ica l   c o n n e c t o r   (300)  o f  
claims  1  and  6  t h r o u g h   8  compr i s ing   the  s t eps   o f :  

s e c u r i n g   a  p lu ra l i t y   of  t e rminals   (214)  ,216)  to  r e s p e c t i v e  
5  sides  of  a  r e a r w a r d l y   e x t e n d i n g   c o n t a c t - c a r r y i n g   por t ion   (238)  o f  

a  hous ing   member   (212)  with  con tac t   s ec t ions   (224)  of  s a i d  
t e rmina l s   (214,216)   d i sposed   in  r e s p e c t i v e   p a s s a g e w a y s   (222)  o f  
said  hous ing   member  f o r w a r d l y   of  said  s ides  of  s a i d  
c o n t a c t - c a r r y i n g   por t ion   ( 2 3 8 ) ;  

0  t e r m i n a t i n g   signal  c o n d u c t o r   means  (260)  of  cable  m e a n s  
(218)  to  r e s p e c t i v e   signal  ones  (214)  of  said  t e rmina l s   a n d  
g r o u n d   c o n d u c t o r   means  (262)  t h e r e o f   to  g r o u n d   ones  (216)  of  
said  t e rmina l s   forming  a  terminal   s u b a s s e m b l y   ( 2 1 0 ) ;  

p lacing  said  terminal   s u b a s s e m b l y   (210)  into  a  mold  (400) 
5  hav ing   f i r s t   core  pins  (402)  a s soc i a t ed   with  each  said  t e r m i n a l  

( 2 1 4 , 2 1 6 ) ,   and  c losing  said  mold  (400)  such  that   said  f i rs t   c o r e  
pins  (402)  e x t e n d   to  said  t e rmina ls   (214,216)   and  hold  t h e m  
a g a i n s t   said  s ides  of  said  c o n t a c t - c a r r y i n g   por t ion   and  close  o f f  
r e a r w a r d   ends   of  said  p a s s a g e w a y s   (222);  a n d  

0  molding  a  cover   means  (220)  over  said  terminal   s u b a s s e m b l y  
(210)  r e a r w a r d l y   of  said  p a s s a g e w a y s   (222)  seal ing  t h e  
t e r m i n a t i o n s   and  e x t e n d i n g   along  end  por t ions   of  said  c a b l e  
means  (218)  forming  a  nonde fo rming   s t r a in   r e l i e f .  
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