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©  Modular  electrical  connector. 

(57)  A  modular  molded  plastic  electrical  connector  construc- 
tion  is  disclosed  allowing  a  family  or  series  of  connectors  of 
the  same  general  type  but  made  up  of  different  subsets  of 
different  connectors  within  the  series  to  be  economically 
produced.  All  of  the  different  connectors  in  a  given  subset 
may  have  intermateable  plug  and  receptacle  type  outer 
housings  with  either  having  male  or  female  contacts  sup- 
ported  within  these  housings  with  all  connectors  within  a 
given  subset  have  the  same  number  of  contacts.  A  molded 
plastic  outer  housing  is  produced  for  each  outer  housing 

^   type  desired,  i.e.,  a  plug  for  male  contacts,  a  plug  for  female 
^   contacts,  a  receptable  for  female  contacts  and  a  receptacle 

for  male  contacts.  A  single  set  of  contact  supporting  modules 
^   is  provided  for  the  entire  subset.  Each  module  defines  one  of 
QO  several  different  conductive  termination  configurations  for 
*J  connectors  in  the  subset.  Each  module  is  mountable  to  one 

or  more  of  the  housings  with  the  contact  termination  ends  of 
^*  the  contacts  supported  by  the  module  being  accessible  from 
O  outside  the  module  and  conforming  to  the  termination 
^   configuration  defined  by  the  housing. 
o  
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@  A  modular  molded  plastic  electrical  connector  construc- 
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the  same  general  type  but  made  up  of  different  subsets  of 
different  connectors  within  the  series  to  be  economically 
produced.  All  of  the  different  connectors  in  a  given  subset 
may  have  intermateable  plug  and  receptacle  type  outer 
housings  with  either  having  male  or  female  contacts  sup- 
ported  within  these  housings  with  all  connectors  within  a 
given  subset  have  the  same  number  of  contacts.  A  molded 
plastic  outer  housing  is  produced  for  each  outer  housing 
type  desired,  i.e.,  a  plug  for  male  contacts,  a  plug  for  female 
contacts,  a  receptable  for  female  contacts  and  a  receptacle 
for  male  contacts.  A  single  set  of  contact  supporting  modules 
is  provided  for  the  entire  subset.  Each  module  defines  one  of 
several  different  conductive  termination  configurations  for 
connectors  in  the  subset.  Each  module  is  mountable  to  one 
or  more  of  the  housings  with  the  contact  termination  ends  of 
the  contacts  supported  by  the  module  being  accessible  from 
outside  the  module  and  conforming  to  the  termination 
configuration  defined  by  the  housing. 



Background  of  the  I n v e n t i o n  

FIELD  OF  THE  INVENTION  - 

This  invent ion   r e l a t e s   to  e l e c t r i c a l   connector  s t r u c t u r e s   which 

are  comprised  of  an  assemblage  of  s e l ec ted   p r eex i s t i ng   i n t e r f i t t i n g  

modules.  

DESCRIPTION  OF  THE  PRIOR  ACT 

It  is  well  known  that   c e r t a i n   types  of  all  p l a s t i c   molded 

connectors ,   and  more  p a r t i c u l a r l y ,   all  p l a s t i c   t e l e c o m m u n i c a t i o n s  

typeconnec tors ,   have  f ront   or  mating  ends  which  are  conf igured   in 

accordance  with  i n t e r n a t i o n a l   s tandards   adopted  by  many  c o u n t r i e s  

throughout  the  world.  Any  s t anda rd ized   plug  connector  manufac tu red  

pr imar i ly   for  sale  in  one  country  can  t h e r e f o r e   mate  with  a  s t a n d a r d i z e d  

recep tac le   connector  of  the  same  type  and  size  manufactured  p r i m a r i l y   f o r  

sale  in  any  other  c o u n t r y .  

It  is  also  well  known,  however,  that   very  few  count r ies   have  adop ted  

i n t e r n a t i o n a l   s tandards   spec i fy ing   the  con f igu ra t i on   of  the  rear  o r  

terminat ion  ends  of  such  connec tors .   Although  the  front  or  mating  end  o f  

a  connector  meets  an  i n t e r n a t i o n a l   s p e c i f i c a t i o n ,   one  country  may  have  a 

domestic  standard  ca l l i ng   for  a  rear  or  t e rmina t ion   end  having  c o n d u c t o r s  
for  te rminat ing   within  holes  in  a  p r in ted   c i r c u i t   board  such  that   t h e  

mating  face  of  the  connector  when  mounted  on  the  board  is  p a r a l l e l   to  t h e  

board  s u r f a c e .  



Another  country   may  have  a  s tandard   r e q u i r i n g   a  t e rmina t ion   end  be  such 

the  mating  face  is  at  r i gh t   angles  to  a  o r in ted   c i r c u i t   board  s u r f a c e .  

Another  country   may  have  a  domestic  s tandard   c a l l i n g   for  the  t e r m i n a t i o n  

of  the  connector   by  the  conductors   of  a  mul t i conduc to r   f l a t   cable .   S t i l l  

another  country   may  have  a  domestic  s tandard   spec i fy ing   that   each 

connector   con tac t   be  i n d i v i d u a l l y   t e rmina ted   by  the  i n s u l a t i o n  

d i sp lacement   t e r m i n a t i o n   of  so l id   or  s t randed   wire,  e t c .  

Thus  a  manufac turer   in  any one  country  wishing  to  serve  t h e  

to t a l   world  market  for  such  connectors   is  faced  with  p o t e n t i a l l y   h igh  

too l ing   costs   because  one  cavi ty   end  of  the  product ion  mold  would  have  t o  

conform  to  an  i n t e r n a t i o n a l   s tandard  r e l a t i n g   to  the  mating  por t ion  of  t h e  

connector   while  the  other  end  cav i ty   of  the  mold  would  have  to  conform  t o  

the  p a r t i c u l a r   domestic  s tandard  s p e c i f y i n g   the  t e rmina t ion   por t ion  of  t h e  

connector   adopted  by  the  p a r t i c u l a r   country  or  coun t r i es   the  manufac tu re  

des i red   to  s e r v e .  

The  problem  is  aggravated  by  the  fac t   tha t ,   t y p i c a l l y ,   the  end 

cav i ty   of  a  connector   mold  which  con f igu re s   the  mating  por t ion   of  a 

t e l ecommunica t ions   connector  is  far  more  i n t r i c a t e   and  cos t ly   to  make  t han  

the  end  cav i ty   of  the  mold  con f igu r ing   the  less  i n t r i c a t e   t e r m i n a t i o n  

por t ion  of  the  c o n n e c t o r .  

To  a l l e v i a t e   th is   problem  it  has  been  he re to fo re   recognized  t h a t  

a  low  cost  way  of  meeting  at  l e a s t   part   of  such  worldwide  market  

requ i rements   is  to  provide  a  modular  e l e c t r i c a l   connector   c o n s t r u c t i o n  

which  is  made  up  of  a  molded  o l a s t i c   common  housing  which  defines  t h e  

mating  por t ion   of  the  connector  and  which  includes  a  gene ra l l y   open-ended 

cav i ty .   A  p l u r a l i t y   of  molded  p l a s t i c   i n se r t   members  are  then  provided  in  

the  form  of  a  set  of  contact   suppor t ing   modules  each  de f in ing   a  d i f f e r e n t  

t e rmina t ion   c o n f i g u r a t i o n   for  the  connector .   Each  of  the  modules  i s  

formed  so  as  to  i n t e r c h a n g e a b l y  ' n e s t   in  and  s u b s t a n t i a l l y   f i l l   at  l e a s t  

one  end  of  the  cavi ty   in  the  common  housing.  Each  of  the  c o n t a c t  

sudpor t ing   modules  in  a  given  set  suppor ts   a  p l u r a l i t y   of  con tac t   e lements  

having  mating  ends  which  conform  to  the  mating  port ion  of  the  housing  and 

t e rmina t ion   ends  which  conform  to  the  p a r t i c u l a r   t e rmina t ion   port ion  o f  

the  connectors   as  defined  by  the  s p e c i f i c   contact   suppor t ing   modules 

within  the  cav i ty   of  the  hous ing .  



Thus  the  higher  cost  of  tool ing   t y p i c a l l y   r equ i red   for  molding 

the  common  housing  por t ion   of  a  connector  meeting  i n t e r n a t i o n a l   mat ing 

s tandards   can  be  o f f s e t   to  a  large  extent   by  mass  producing  such  hous ings  

at  one  or  a  r e l a t i v e l y   few  s t r a t e g i c a l l y   located  primary  l oca t i ons   w i t h i n  

one  or  more  coun t r i e s   embraced  by  the  i n t e r n a t i o n a l   market  area  o f  

i n t e r e s t .   Such  housings  may  then  be  shipped  to  any  of  a  l a rger   number  o f  

secondary  l oca t ions   in  a  g r e a t e r   number  of  c o u n t r t e s   embraced  by  t h e  

market  area.   At  these  secondary  loca t ions   the  lower  cost  c o n t a c t  

suppor t ing   modules  meeting  s p e c i a l i z e d   domestic  s t andards   of  a  s econda ry  

loca t ion   country  can  be  manufactured  and  assembled  into  the  common  hous ing  

for  sale  in  that   domestic  m a r k e t .  

Such  modular  connec to r ,   i ts  method  of  manufacture   and  t o o l i n g  

enabl ing  i ts   manufacture  are  d i s c losed   and  claimed  in  a  copending  p a t e n t  

a p p l i c a t i o n   assigned  to  the  same  assignee  as  the  p resen t   inven t ion .   As 

d i sc losed   in  that   patent   a p p l i c a t i o n   a  s ingle   common  housing  is  p rov ided  

along  with  a  s ingle   set  of  d i f f e r e n t   snap-in  contac t   suppor t ing   modules 

each  one  de f in ing   a  r e s p e c t i v e l y   d i f f e r e n t   t e r m i n a t i o n   c o n f i g u r a t i o n   f o r  

the  housing  and  each  suppor t ing   a  p l u r a l i t y   of  c o n t a c t s .   Fu r the r ,   all  o f  

the  con tac t s   in  any  module  of  the  set  have  i d e n t i c a l   mating  ends .  

However,  the  t e rmina t ion   ends  of  all  of  the  con tac t s   in  each  d i f f e r e n t  

module  conform  the  p a r t i c u l a r   t e rmina t ion   c o n f i g u r a t i o n   defined  by  t h a t  

module.  A d d i t i o n a l l y ,   the  mating  face  of  the  common  housing  with  a  snap 
in  contac t   in  place  is  such  that   it  will  mate  with  a  non-modular  s t a n d a r d  

c o n n e c t o r .  

SUMMARY  OF  THE  INVENTION 

The  present   invent ion   takes  advantage  of  c e r t a i n   f e a t u r e s   of  t h e  

a fo resa id   modular  connector  s t r u c t u r e   in  combination  with  c e r t a i n   improved 

s t r u c t u r a l   f e a t u r e s  w h i c h   enable  complete  subsets   of  d i f f e r e n t   connec to r  

ser ies   to  be  produced  in  modular  form.  In  each  subset   complementary  p lug  
and  r e c e p t a c l e   type  connectors   are  mateable  with  each  other  as  well  as 

with  complementary  nonmodular  s tandard  connectors .   The  ind iv idua l   male 

and  female  contac ts   supported  within  se lec ted   modular  plug  ana  r e c e p t a c l e  
connectors   are  f i e ld   s e r v i c e a b l e   or  r ep l aceab l e .   The  a t t e n d a n t   i n c r e a s e d  

product  v e r s a t i l i t y   which  is  thereby  afforded  allows  a  g r ea t e r   part  of  t h e  

i n t e r n a t i o n a l   market  to  be  served  with  higher  cost  s a v i n g s .  



In  accordance  with  the  p resen t   invent ion  an  e n t i r e   se r i es   o r  
family  of  connectors   is  c a t e g o r i z e d   into  subsets   with  the  basic  e l ements  
of  each  subse t   being  i n t e r m a t e a b l e   plug  and  r e c e p t a c l e   housings  for  a 

given  connector   s ize .   Molded  p l a s t i c   i n s e r t s ,   ca r ry ing   male  or  female  

c o n t a c t s ,   are  then  provided  in  as  many  d i f f e r e n t   conductor  t e r m i n a t i o n  

c o n f i g u r a t i o n s   as  may  be  d e s i r e d .  

More  s p e c i f i c a l l y ,   in  accordance  with  the  present   invent ion  a 

modular  e l e c t r i c a l   connector   may  be  r e a l i z e d   which  c o n s t i t u t e s   one  member 

of  a  subset   of  a  p l u r a l t i y   of  d i f f e r e n t   subsets   making  up  a  family  o f  

i n t e r m a t e a b l e   modular  e l e c t r i c a l   connec to rs .   Each  connector  is  d i s t i n c t l y  

d i f f e r e n t   from  any  of  the  o thers   in  the  subset   and  each  c a r r y i n g  

e l e c t r i c a l   con tac t s   with  each  one  of  the  connectors   in  the  subset  having 

an  outer  housing  end  of  e i t h e r   r e c e p t a c l e   or  plug  c o n f i g u r a t i o n .   Any 

given  member  of  the  subset   having  an  outer  housing  mating  end  or  face  o f  

plug  c o n f i g u r a t i o n   is  i n t e r m a t e a b l e   with  any  other  given  member  of  t h e  

subset   having  an  outer  housing  mating  face  of  r e c e p t a c l e   c o n f i g u r a t i o n   and 

vice  versa .   However,  the  conductor   t e rmina t ion   end  of  any  given  member  o f  

the  subset   is  d i f f e r e n t l y   conf igured   from  the  conductor  t e rmina t ion   end  o f  

any  given  member  of  the  subse t .   The  modular  e l e c t r i c a l   connector  so 
c h a r a c t e r i z e d   comprises:   an  outer  housing  element  corresponding  to  e i t h e r  

a  plug  c o n f i g u r a t i o n   or  a  r e c e p t a c l e   c o n f i g u r a t i o n ,   each  complementary  t o  

the  o the r ,   said  housing  element  having  a  mating  face  def in ing   the  f r o n t  

outer   face  of  said  modular  connec to r ,   said  mating  face  having  an 

e l e c t r i c a l   con tac t   access  opening  means  the re in   for  r ece iv ing   e l e c t r i c a l  

con tac t s   c a r r i e d   by  any  other  connector   member  of  said  subset   having  a 

complementary  mating  f a c e ;  

con tac t   r e s t r a i n i n g   means  supported  within  the  housing  and 

having  a  p l u r a l i t y   of  con tac t   r ece iv ing   openings  extending  g e n e r a l l y  

between  the  mating  face  and  the  rearward  port ion  of  said  housing,  t h e  

rearward  t r a n v e r s e   surface   of  said  r e s t r a i n i n g   means  being  d i sp laced   from 

the  rear  sur face   of  the  housing  to  form  a  gene ra l ly   open-ended  c a v i t y ;  

a  molded  p l a s t i c   con tac t   suppor t ing   module  s e l ec ted   from  a  s e t  

of  con tac t   suppor t ing   modules,  each  module  of  the  set  support ing  a 

p l u r a l i t y   of  e l e c t r i c a l   contac t   elements  and  def in ing   a  d i f f e r e n t  

t e r m i n a t i o n   c o n f i g u r a t i o n   for  said  module  e l e c t r i c a l   connector  and  be ing  



nes tab le   within  said  open-ended  cavi ty   in  close  j u x t a p o s i t i o n   to  t h e  

rearward  t r a n s v e r s e   sur face   of  said  r e s t r a i n i n g   means  with  each  c o n t a c t  

thereof   being  p o s i t i o n e d   in  a  r e s p e c t i v e   r e s t r a i n i n g   means  c o n t a c t  

rece iv ing   opening  and  r e s t r a i n e d   from  rearward  motion  by  the  r e a r  

t r anverse   sur face   of  said  r e s t r a i n i n g   means  when  the  module  is  nested  in  

said  cav i ty ,   and  means  for  mounting  said  se lec ted   contac t   s u p p o r t i n g  

module  in  said  c a v i t y .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  pe r spec t i ve   view  of  a  male  connector   with  a 

r e c e p t a c l e   housing  in  accordance  with  the  present   i n v e n t i o n .  

Figure  2  is  a  pe r spec t i ve   view  of  a  female  connector  with  a  p l u g  

housing  in  accordance  with  the  present   invent ion  and  adapted  for  ma t ing  

with  the  male  connector   shown  in  Figure  1. 

Figure  3  is  an  exploded  p e r s p e c t i v e   view  of  the  female  c o n n e c t o r  

shown  in  Figure  2 .  

Figures  4A  and  Figure  4B  are  side  views  of  t yp ica l   s o l i d  

conductor  i n s u l a t i o n   d isplacement   type  con tac t s   for  use  in  the  c o n t a c t  

support ing  modules  of  male  and  female  connectors   cons t ruc ted   in  a cco rdance  

with  the  present   i n v e n t i o n .  

Figure  5  shows  a  planar  c r o s s - s e c t i o n a l   view  taken  in  t h e  

d i r ec t ion   of  arrows  5-5  of  Figure  2  of  the  female  connector  shown  in  

Figure  2. 

Figure  6  is  a  planar  c r o s s - s e c t i o n a l   view  taken  in  the  d i r e c t i o n  

of  arrcws  6-6  of  Figure  1  of  the  male  connector  shown  in  Figure  1. 

Figure  7  is  a  c r o s s - s e c t i o n a l   view  of  a  contact   r ece iv ing   c a v i t y  
in  e i ther   a  male  or  female  contact   suppor t ing   module  with  an  i n s u l a t i o n  

displacement  t e r m i n a t a b l e   contact   f r i c t i o n a l l y   held  t h e r e i n .  

Figure  8  is  an  exploded  pe r spec t i ve   view  of  a  contac t   s u p p o r t i n g  

module  in  accordance  with  the  present   invention  for  t e rmina t ing   and 

providing  s t r a i n   r e l i e f   for  a  mul t iconduc tor   f l a t   c a b l e .  



DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Refe r r ing   now  to  the  drawings  in  g r e a t e r   d e t a i l ,   and  f i r s t   t o  

Figures  1  and  2,  there   is  i l l u s t r a t e d   a  male  connector   g e n e r a l l y  

des igna ted   10  and  a  female  connector   g e n e r a l l y   des igna ted   12  which  a r e  

i n t e r m a t e a b l e   with  one  another  ana  each  compris ing  one  member  of  a  s u b s e t  

of  a  p l u r a l i t y   of  d i f f e r e n t   subsets   making  up  a  complete  family  or  s e r i e s  

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

A  subset  of  a  connector   se r i es   or  fami ly ,   as  contemplated  by  t h e  

p resen t   i nven t ion ,   comprises  a  p l u r a l i t y   of  d i s t i n c t l y   d i f f e r e n t  

connec tors   having  c e r t a i n   common  mating  f e a t u r e s .   A  connector  within  any 

given  subset   has  a  mating  por t ion   (or  face)  of  e i t h e r   a  plug  or  a 

r e c e p t a c l e   c o n f i g u r a t i o n   with  e i t h e r   c o n f i g u r a t i o n   being  complementary  t o  

the  other  and  t h e r e f o r e   i n t e rma tab l e   with  the  o ther .   All  connectors   in 

any  given  subset   also  have  the  same  number  of  con tac t s   with  complementary 

male  and  female  mating  ends,  and  with  all  con tac t s   being  pos i t ioned   such 

tha t   complementary  male  or  female  con tac t s   held  within  complementary  p l u g  

and  r e c e p t a c l e   connec tors   will  mate  upon  the  in t e rmat ing   of  t h e  

connec tor .   As  will  be  seen  any  member  of  a  given  subset ,   in  a cco rdance  

with  the  p resen t   i nven t ion ,   can  be  provided  with  d i f f e r e n t   c o n d u c t o r  

t e rmina t ion   c o n f i g u r a t i o n s   for  use  with  p r in t ed   c i r c u t   boards,  f l a t  

cab les ,   so l id   or  s t randed   wire  i n s u l a t i o n   d i sp lacemen t ,   e t c .  

In  Figure  1,  a  male  e l e c t r i c a l   connector   10  in  accordance  w i t h  

th is   invent ion   is  comprised  of  a  r e c e p t a c l e   outer   housing  element  14 

having  f ront   or  mating  face  c o n f i g u r a t i o n   16  with  an  access  opening  18 

sized  and  shaped  to  rece ived   the  outer  housing  element  mating  f a c e  

c o n f i g u r a t i o n   20  of  the  female  connector  12  shown  in  Figure  2.  When  t h e  

two  connectors   are  mated  the  male  con tac t s   17  adjacent   the  d i e l e c t r i c  

center   wall  17'  of  male  connector   10,  are  rece ived   into  contact   a c c e s s  

ooening  19  of  female  connector   12  to  mate  with  female  contac ts   32  a d j a c e n t  

the  pe r iphe ra l   d i e l e c t r i c   wall  21  within  the  female  connector  12. 

i 
There fo re ,   the  connector   10  of  Figure  1  may  be  c h a r a c t e r i z e d   as 

a  male  connector   with  a  r e c e p t a c l e   housing  and  the  connector   12  of  F i g u r e  

2  a  female  connector   with  a  plug  housing.  As  will  be  b e t t e r   a p p r e c i a t e d  

h e r e i n a f t e r ,   owing  to  the  modular  c o n s t r u c t i o n   of  connectors   made  in 



accordance  with  the  present   inven t ion ,   housings  such  as  14  and  22  in  any 

given  subset   may,  depending  on  type  of  con tac t s   used  in  the  connector   and 

e s p e c i a l l y   where  pin  and  socket  type  con t ac t s   are  used,  be  supplemented  by 

and  in te rchanged   with  r e c i p r o c a l l y   sized  housing  elements .   Thus  a 

r e c e p t a c l e   housing  with  male  pin  con tac t s   is  r e p l a c e a b l e   b y   plug  hous ing  

having  male  con tac t s   and  plug  housing  with  female  contacts   is  r e p l a c e a b l e  

by  a  r e c e p t a c l e   housing  having  female  c o n t a c t s .  

In  accordance  with  the  inven t ion ,   the  r e c e p t a c l e   outer  hous ing  

14,  i ts   complementary  plug  housing  element  22  and  the i r   r e c i p r o c a l  

c o u n t e r p a r t s   are  adapted  to  receive  one  of  a  p l u r a l i t y   of  d i f f e r e n t   molded 

p l a s t i c   con tac t   suppor t ing   modules,  such  as  24  and  26,  within  a  c a v i t y  

formed  in  the  rear  of  each  housing  element .   This  can  be t t e r   be  seen  by 

r e f e r r i n g   to  Figure  3.  

In  Figure  3,  (see  also  Figure  5)  the  outer  housing  element  22  o f  

female  connector   12  is  shown  formed  with  a  contac t   r e s t r a i n i n g   means  o r  

web  28  having  a  t r a n s v e r s e   rear  surface   29  d i sp laced   from  the  rear  o u t e r  

surface   29'  of  the  housing  element  to  form  a  gene ra l ly   open-ended  c a v i t y  

30.  The  molded  p l a s t i c   contact   suppor t ing   module  26  support ing  c o n t a c t s  

32  within  r ecesses   34  t he re in ,   (see  also  Figures  5  and  7)  may  then  be 

nested  in  the  cavi ty   30  with  contac ts   32  passing  through  contact   r e c e i v i n g  

openings  36  in  the  contact   r e s t r a i n i n g   web  28.  

Mounting  means  in  the  form  of  bosses  38  extending  forwardly  and 

to  the  sides  of  the  support ing  module  26  engage  latch  openings  40  so  as  t o  

lock  the  module  26  to  the  housing  22.  

The  l a t ch ing   action  is  p r e f e r a b l e   accomplished  by  means  of  t h e  

upper  surface  of  the  hook  port ion  42  formed  in  each  boss  engaging  t h e  

forward-most  surface   of  the  contact   r e s t r a i n i n g   web  28  or  a  rear  s u r f a c e  

of  a  ledge  formed  in  latch  openings  40  when  the  module  is  nested  w i t h i n  

the  cavi ty   30. 

S t i l l   r e f e r r i n g   to  Figure  3,  complementary  keying  means  in  t h e  

form  of  a  t r a n s v e r s e l y   extending  nib  or  p r o j e c t i o n   44  and  a  r e g i s t e r i n g  

recess  (not  shown)  in  the  r ight   hand  edge  surface  46  of  the  module  26 

ensures  that   the  module  26  can  be  pos i t i oned   in  the  cavi ty   30  in  only  one 

o r i e n t a t i o n   r e l a t i v e   to  the  housing  22.  This  preserves   the  i n t e g r i t y   of 



the  con tac t   numbering  system  used  to  assign  indices   to  the  various  c o n t a c t  

r e ce iv ing   r e c e s s e s   34  for  proper  complementary  matching  w i th  

c o r r e s p o n d i n g l y   numbered  c a v i t i e s   in  a  mating  c o n n e c t o r .  

As  can  be  seen  by  r e f e r e n c e   to  Figure  5  taken  in  combina t ion  

with  Figures  2  and  3,  the  ends  of  the  con tac t s   32  when  fu l ly   p o s i t i o n e d  

into  the  housing  22  through  the  contac t   r e c e i v i n g   openings  36  are  gu ided  

into  contac t   r e c e i v i n g   channels  48  formed  within  the  housing  22.  These 

channels   in  turn  help  guide  the  con tac t s   32  into  engagement  with  c o n t a c t  

spr ing  o re load ing   elements  50  also  formed  within  the  forward  end  of  t h e  

plug  housing  22  as  seen  in  Figure  5.  The  open  end  52  of  contact  r e c e i v i n g  

channels   48  which  form  contac t   p re load ing   means  50  are  also  depicted  in  

Figure  2.  The  c o n t a c t s   32,  are  formed  to  mainta in   a  spring  bias  i nward ly  

aga ins t   elements  50  and  toward  each  other  to  enhance  

e l e c t r i c a l   con tac t   with  complementary  male  con t ac t s   when  the  plug  and 

r e c e p t a c l e   housings  are  in te rmated .   As  will  l a t e r   be  seen,  the  male 

connec tor   14  (F igures   1  and  6)  have  complementary  bias  means  501  w i t h  

ad jacen t   channels   48'  having  open  ends  5 2 ' .  

Re fe r r ing   again  to  Figure  5,  the  form  of  the  female  contac t   32 ,  

as  also  shown  in  Figure  4B,  is  of  an  i n s u l a t i o n   d isplacement   type  for  use  

with  so l id   or  s t r anded   i n s u l a t i o n   wire.  The  mating  male  and  f ema le  

con tac t s   32  and  58  (Figure  4)  are  of  a  form  s imi l a r   to  that  shown  in  

U .S .Pa ten t   3,867,005  e n t i t l e d   " I n s u l a t i o n  -   P i e rc ing   Contact  Member  and 

E l e c t r i c a l   Connector"  and  assigned  to  the  ass ignee   of  the  p r e s e n t  

i nven t ion .   The  mating  por t ions   32'  and  58'  of  these  con tac t s ,   however ,  

are  conf igured   d i f f e r e n t l y   from  those  shown  in  U.S.  Patent  3,867,005  so  as 

to  permit  assembly  of  the  con tac t s   through  the  con tac t   rece iv ing  open ings  
such  as  36  in  the  con tac t   r e s t r a i n i n g   webs  of  the  housing  members  14  and 

22  to  u l t i m a t e l y   engage  the  contac t   p re load ing   means  50  and  50'  in  t h e  

plug  and  r e c e p t a c l e   housings.   The  i n s u l a t i o n   displacement   t e r m i n a t i o n  

por t ion   32"  and  58"  of  con tac t s   32  and  58  are,  however,  s u b s t a n t i a l l y   t h e  

same  as  that  shown  in  the  a f o r e r e f e r e n c e d   pa tent   and  includes  two  pairs   o f  

de ten ts   such  as  56  in  con tac t   32  extending  from  oppos i te   s idewalls   of  a 

U-shaped  channel  in  the  contact   (see  Figure  7),  with  the  space  between 

the  de ten ts   compris ing  a  notch  56'  which  will  d i sp l ace   the  i n su la t ion   on 

sol id   or  s t randed   wire  when  forced  t he re in   to  e f f ec t   an  e l e c t r i c a l  

t e rmina t ion   of  the  con tac t   to  the  conductor  of  the  w i r e .  



As  seen  in  Figure  4A  the  male  contac t   for  use  in  male  c o n n e c t o r  

10  shown  in  Figure  1  is  r e c i p r o c a l   in  form  to  the  female  contact   32  shown 

in  Figure  4B,  that   is  to  say  the  mating  surface   58'  of  contact   58  is  on 

the  same  side  of  the  f l a t   blade  as  the  i n s u l a t i o n   d isplacement   t e r m i n a t i n g  

por t ion   58"  while  for  the  female  contac t   32  the  i n s u l a t i o n   d i s p l a c e m e n t  

t e r m i n a t i o n   por t ion   32"  is  on  the  opposi te   of  the  female  contact   s u r f a c e  

3 2 ' .  

In  accordance  with  the  present   invent ion   each of   the  c o n t a c t  

members  shown  in  Figure  4  are  provided  with  ra ised   por t ions   60  in  the  form 

of  dimples  or  the  l ike .   As  shown  in  Figure  7,  it  is  the  funct ion  of  t h e s e  

r a i sed   por t ions   60  in  combination  with  the  inner  s ide -wa l l s   of  t h e  

forwardmost  port ion  of  c a v i t i e s   34  within  the  con tac t s   support ing  module 

26  to  provide  means  for  f r i c t i o n a l l y   main ta in ing   con tac t s   within  a  c o n t a c t  

suppor t ing   module  pr ior   to  the  nest ing  of  the  module  into  a  housing.  In 

th i s   way  molded  p l a s t i c   contac t   support ing  modules  in  accordance  with  t h e  

p resen t   invent ion  can  be  assembled  and  put  into  inventory  for  l a t e r  

s e l e c t i o n   and  i n s e r t i o n   into  se lec ted   outer  housing  elements  such  as  22 

shown  in  Figure  3  without  the  contacts   i n a d v e r t e n t l y   becoming  d i s p l a c e d  

from  the  module  during  h a n d l i n g .  

Another  f ea tu re   of  advantage  provided  by  the  present   i n v e n t i o n  

can  best  be  understood  by  r e f e r r i n g   to  Figure  5  taken  in  combination  w i th  

Figure  6.  Figure  6  i l l u s t r a t e s   a  c r o s s - s e c t i o n a l   view  of  the  male  modular  

connector   shown  in  Figure  1  taken  on  a  plane  defined  by  line  6-6  l ook ing  

in  the  d i r ec t i on   of  the  arrows,  and  made  up  of  r e c e p t a c l e   outer  hous ing  

element  14  with  a  male  molded  p l a s t i c   contact   suppor t ing   module  24  n e s t e d  

within  a  cavity  62  in  the  rearward  port ion  of  the  outer  housing  e lement  

14.  The  male  con tac t s   58  supported  by  module  24  extend  through  openings  

64  in  a  contact   r e s t r a i n i n g   web  68  in  a  manner  comparable  to  the  female  

connector   shown  in  Figures  2,  3 and  5.  However,  because  of  the  modular  

c o n s t r u c t i o n   of  the  present   invent ion ,   which  in  the  embodiment  shown 

p e r m i t s , t h e   use  of  the  same  contact   support ing  module  for  both  plug  and 
r e c e p t a c l e   housings  (the  plug  support ing  female  contacts   while  t h e  

r e c e p t a c l e   male  con tac t s )   the  walls  70  and  72  (in  Figures  5  and  6),  which 

separa tes   l a t e r a l l y   disposed  pairs   of  female  and  male  con tac t s ,   are  of  t h e  

same  th i ckness .   This  s i m p l i f i e s   the  i n s u l a t i o n   displacement   t e r m i n a t i o n  

of  individual   wires  or  conductors  within  contac ts   in  connectors   made  in 



accordance  with  the  present   invent ion  inasmuch  as  the  t e rmina t ion   t o o l  

does  not  have  to  be  ad jus ted   o therwise   compensate  for  any  d i f f e r e n c e s   in 

the  t h i c k n e s s e s   of  t h e s e p a r a t i n g   walls  70  and  72  as  in  pr ior   a r t  

c o n n e c t o r s .   Reference   is  made  to  U.S.  Patent   3,698,555  e n t i t l e d  

" E l e c t r i c a l l y   Operated  Programmable  i n s e r t i o n   Tool  With  Conductor  Guide 

and  Movable  Spring  Re l ie f   I n s e r t i o n   Mechanism"  i l l u s t r a t i n g   a  d i f f e r e n t i a l  

wall  t h i cknes s   compensation  mechanism  used  in  a  pr ior   art  t e r m i n a t i o n  

too l .   The  need  for  such  mechanisms  is  no  longer  necessary   in  t e r m i n a t i o n  

tools   for  t e r m i n a t i n g   modular  connectors   cons t rued  in  accordance  with  t h e  

p resen t   i n v e n t i o n .  

It  will  be  r e a d i l y   apprec ia t ed   by  r e f e rence   to  Figures  4,  5  and 

6,  tha t   the  t e r m i n a t i o n   por t ions   such  as  32"  and  52"  of  contac ts   32  and  58 

may  be  r e a d i l y   modif ied  to  conform  to  any one  or  more  of  a  va r i e ty   o f  

d i f f e r e n t   conductor   t e rmina t ion   t echn iques   without  changing  t h e  

c o n f i g u r a t i o n   of  the  mating  por t ions   32'  and  58'  of  such  con t ac t s .   This  

is  i l l u s t r a t e d   by  dot ted  l ines   74  and  76  in  Figures  3  through  6 

i n c l u s i v e .   Dotted  l ine  74  i n d i c a t e s   tha t   the  i n s u l a t i o n   d i s p l a c e m e n t  

por t ion   of  the  con tac t   t e rmina t i on   end  may  be  e l imina ted   and  s u b s t i t u t e d  

by  a  s t r a i g h t   l ine  ex tens ion   of  the  mate r ia l   from  which  the  contac ts   a r e  

made  to  provide  d i r e c t   p r in ted   c i r c u i t   board  mounting  on  the  modular 

c o n n e c t o r s .   S i m i l i a r l y ,   dotted  l ine  76  i l l u s t r a t e s   a  sol id  conductor  wi th  

a  r i gh t   angle  bend  which  may  be  used  in  connect ion  with  a  r igh t   ang l e  

p r in t ed   c i r c u i t   board  mounting  assembly.  Such  ex tens ions   may  also  be 

formed  so  as  to  have  a  r e c t a n g u l a r   c r o s s - s e c t i o n   to  permit  wrap 

t e r m i n a t i o n   of  wire  conductors   to  the  con tac t s   and  module.  

Figure  8,  however,  i l l u s t r a t e s   a  p r e f e r r e d   form  of  the  p r e s e n t  

invent ion   wherein  the  contac t   suppor t ing   module  t e rmina t ion   face  i s  

adapted  for  t e r m i n a t i n g   and  providing  s t r d i n   r e l i e f   to  a  f l a t  

mu l t i conduc to r   cable .   As  shown  in  Figure  8,  the  t e rmina t ion   end  of  each 

con tac t   77  held  by  the  molded  p l a s t i c   contac t   support  module  78  is  formed 

to  provide  a  t yp ica l   i n s u l a t i o n   d isp lacement   type  f l a t   cable  conduc to r  

connect ion  "V"  or  notch  81.  To  aid  in  more  c l e a r l y   i l l u s t r a t i n g   t h e  

f e a t u r e s   of  the  present   invent ion ,   only  two  conductors  of  a  f l a t  

mu l t i conduc to r   cable  have  been  ind ica ted   at  83.  The  module  78  may  be  o f  

e i t h e r   male  or  female  contac t   c o n f i g u r a t i o n   for  nes t ing  within  e i t he r   a 

r e c e p t a c l e   or  plug  outer  housing  element  such  as  14  or  22  as  d e s c r i b e d  



h e r e i n b e f o r e .   The  f l a t   cable  i n s u l a t i o n   d isplacement   t e rmina t i on   ends  81 

are  formed  on  the  conductor  t e rmina t ion   port ion  of  con tac t s   such  as  32  and 

58  r e s p e c t i v e l y   in  lieu  of  a  s i n g l e s o l i d   wire  or  s t randed  wire  i n s u l a t i o n  

d isp lacement   por t ion   as  i l l u s t r a t e d   in  Figure  4  at  56.  

In  accordance  with  the  present   i n v e n t i o n . t h e   p l a s t i c   i n s e r t  

module  78  is  provided  with  two  upr ight   p ressure   p la te   and  cable  s t r a i n  

r e l i e f   support   locking  members  82.  Cable  pressure   pTate  86  in  turn  i s  

provided  with  two  downwardly  extending  latch  member  88  ca r ry ing   l a t c h  

hooks  91.  After  the  cable  has  been  put  into  place  upon  the  top  surface   o f  

the  module  78  the  pressure   plate   86  is  forced  down  over  the  cable  with  t h e  

latch  hooks  91  engaging  the  lowermost  surface   94  of  each  locking  member  82 

or  the  module  78.  The  pressure   p la te   86  is  p r e f e r a b l y   made  of  a  m a t e r i a l  

which  has  s u f f i c i e n t   e l a s t i c i t y   such  that   the  latch  members  88  are  f o r c e d  

away  from  one  another  out  over  bosses  96  on  the  end  su r faces   of  l o c k i n g  

members  82  to  permit  the  latch  hooks  91  to  engage  the  lower  sur faces   94  o f  

the  locking  members  or  module. 

After  the  pressure   plate  86  has  been  i n s t a l l e d   the  cable  may 

then  be  brought  up  and  car r ied   back  over  the  upper  surface  of  the  p r e s s u r e  

plate  (as  shown)  and  the  s t ra in   r e l i e f   clamp  100  t h e r e a f t e r   snugly  f i t t e d  

against   the  cable  and  re ta ined   by  the  engagement  of  ape r tu res   102  with  t he  

bosses  96.  S t ra in   r e l i e f   clamp  100  is  p r e f e r a b l y   made  of  a  spring  metal  

ma te r i a l .   As  will  be  r ead i ly   app rec i a t ed ,   by  providing  the  i n se r t   module 

with  such  locking  members  there  is  no  need,  in  accordance  with  the  p r e s e n t  

invent ion ,   to  provide  a  special  housing  member  having  equ iva l en t   l ock ing  

means  when  t e rmina t ing   f l a t   c a b l e .  

It  will  be  understood  that   the  invent ion  descr ibed  h e r e i n a b o v e  

may  be  embodied  in  other  spec i f i c   forms  without  depar t ing   from  the  s p i r i t  

or  centra l   c h a r a c t e r i s t i c s   thereof .   The  present   examples  and  embodiments 

t he re fo re   are  to  be  considered  in  all  r espec t s   as  i l l u s t r a t i o n a l   and  no t  

r e s t r i c t i v e   and  the  invention  is  not  to  be  l imited  to  the  d e t a i l s   given 

h e r e i n , l b u t   only  in  accordance  with  the  appended  claims  when  read  in  t h e  

l ight  of  the  foregoing  s p e c i f i c a t i o n .  



Claim  1  -  A  modular  e l e c t r i c a l   connector  which  c o n s t i t u t e s   one 
member  of  a  subset   of  a  p l u r a l i t y   of  d i f f e r e n t   subsets  making  up  a  f a m i l y  

of  modular  e l e c t r i c a l   connec to r s ,   the  subset  inc luding  complementary 

i n t e r m a t e a b l e   plug  and  r e c e p t a c l e   connectors   with  all  connectors   in  t h e  

subset   being  d i s t i n c t l y   d i f f e r e n t   from  one  another  and  car ry ing  e i t h e r  

male  or  female  e l e c t r i c a l   c o n t a c t s ,   i n t e rma teab le   with  one  another ,   each 

one  of  the  connectors   in  the  subset   having  an  outer  housing  face  of  e i t h e r  

r e c e p t a b l e   or  plug  c o n f i g u r a t i o n   and  a  conductor  t e rmina t ion   face,   wi th  

any  given  member  of  said  subset   having  an  outer  housing  mating  face  o f  

plug  c o n f i g u r a t i o n   being  i n t e r m a t e a b l e   with  another  given  member  of  s a i d  

subset   having  outer  housing  mating  face  of  r e c e p t a c l e   c o n f i g u r a t i o n   and 

vice  versa  and  with  any  g iven member  of   the  subset  having  a  c o n d u c t o r  

t e r m i n a t i o n   face  which  may  be  s e l e c t i v e l y   configured  in  accordance  wi th  

one  of  a  p l u r a l i t y   of  a  p l u r a l i t y   of  d i f f e r e n t   spec i f i ed   c o n f i g u r a t i o n s ;  

said  modular  e l e c t r i c a l   connector   compr i s ing :  

an  outer   housing  element  corresponding  to  e i t h e r   a  p lug  

c o n f i g u r a t i o n   or  a  r e c e p t a c l e   c o n f i g u r a t i o n ,   each  complementary  to  t h e  

o ther ,   said  housing  element  having  a  mating  face  def in ing   the  outer  mat ing 

face  of  said  modular  c o n n e c t o r ;  

said  mating  face  having  e l e c t r i c a l   contact   access  opening  means 

t he re in   for  r e ce iv ing   e l e c t r i c a l   con tac t s   ca r r i ed   by  any  other  c o n n e c t o r  

member  of  said  subset  having  a  complementary  mating  face  and  a 

complementary  d i e l e c t r i c   contac t   support   means; 

contac t   r e s t r a i n i n g   means  supported  within  said  housing  and 

having  a  p l u r a l i t y   of  con tac t   r e ce iv ing   openings  extending  g e n e r a l l y  

between  the  mating  face  and  the  rearward  por t ion  of  said  housing,  the  r e a r  

t r a n s v e r s e   sur face   of  said  r e s t r a i n i n g   means  being  d i sp laced   from  the  r e a r  

surface   of  the  housing  to  form  a  g e n e r a l l y   open  ended  c a v i t y ;  



a  molded  p l a s t i c   c o n t a c t - s u p p o r t i n g   module  s e l ec ted   from  a  s e t  

of  con tac t   suppor t ing   modules,  each  module  of  the  set  suppor t ing   a 

p l u r a l i t y   of  e l e c t r i c a l   contact   elements  and  de f in ing   a  d i f f e r e n t   one  of  a 

p l u r a l i t y   of  d i f f e r e n t   spec i f i ed   t e rmina t ion   c o n f i g u r a t i o n s   for  s a i d  

modular  e l e c t r i c a l   connector   and  being  nes t ab le   within  said  open  ended 

cavi ty   in  close  j u x t a p o s i t i o n   to  the  rearward  t r a n s v e r s e   sur face   of  s a i d  

r e s t r a i n i n g   means  with  each  contact   the reof   being-  pos i t i oned   in  a 

r e s p e c t i v e   contac t   r ece iv ing   opening  t he re in   and  r e s t r a i n e d   from  fo rward  

motion  by  the  rear   t r a n s v e r s e   surface   of  said  r e s t r a i n i n g   means  when  s a i d  

module  is  nested  in  said  c a v i t y ;  

and  means  for  mounting  said  s e l ec t ed   contact   suppor t ing   module 

in  said  cav i ty   to  form  a  modular  e l e c t r i c a l   connector  having  a  t e r m i n a t i o n  

c o n f i g u r a t i o n   cor responding   to  said  s e l ec t ed   module .  

Claim  2  -   A  connector  according  to  claim  1  wherein  the  i n n e r  

forward  inner  por t ion   of  said  housing  has  recess   means  for  guiding  and 

p o s i t i o n i n g   said  con tac t s   during  the  f ina l   assembly  phase  of  said  c o n t a c t  

suppor t ing   module  to  said  hous ing .  

Claim  3  -   A  connector  according  to  claim  1  wherein  t h e  

e l e c t r i c a l   con tac t   elements  supported  by  said  module  are  made  of  an 

e l a s t i c   mate r ia l   and  are  held  within  r ecesses   in  said  outer  housing  module 

by  spring  act ion  betweeen  por t ions   of  each  contac t   and  the  walls  of  s a i d  

r e c e s s e s .  

Claim  4  -   A  connector  according  to  claim  2  wherein  s a i d  

e l e c t r i c a l   contac t   elements  are  formed  of  r e l a t i v e l y   thin  spring  metal  

with  each  contact   having  a  mating  end  shaped  in  the  form  of  a 

s u b s t a n t i a l l y   f l a t   blade  and  a  conductor  t e rmina t ion   end,  said  c o n t a c t  

supnort ing  module  holding  said  t e rmina t ion   end  such  that   said  mat ing  

ending  may  be  d i sp laced   against   the  e l a s t i c   p r o p e r t i e s   the  spring  m e t a l ,  
and  wherein  said  housing  recess  means  p re - loads   the  mating  ends  of  each 

contact   when  said  contact   support ing  module  is  assembled  to  said  h o u s i n g .  

Claim  5 -  A  connector  according  to  claim  1  wherein  said  mounting 

means  for  mounting  said  module  within  said  housing  cavi ty   comprises  a 

p l u r a l t i y   of  bosses  extending  from  the  forward  surface   of  each  module  and 

complementary  recesses   within  said  housing  into  which  said  bosses  s n a p - f i t .  



Claim  6  -   A  connector   according  to  claim  1  wherein  said  hous ing  
element  and  said  contac t   suppor t ing   modules  having  complementary 
i n t e r f i t t i n g   keying  means  to  allow  a  module  to  be  nested  within  said  open 
ended  cav i ty   only  when  a  module  and  housing  member  are  pos i t ioned   r e l a t i v e  
to  one  another  in  a  p rede te rmined   o r i e n t a t i o n .  

Claim  7  -  A  connector   according  to  claim  1  wherein  t h e  
t e r m i n a t i o n   ends  of  the  con tac t s   supported  by  said  module  are  c o n f i g u r e d  
and  p o s i t i o n e d   for  i n s u l a t i o n   d i sp lacement   t e rmina t ion   with  the  c o n d u c t o r s  
of  a  f l a t   mu l t i conduc to r   cable  and  wherein  means  are  c a r r i ed   by  s a i d  
module  for  r e l e a s a b l y   holding  the  lower  surface   of  a  cable  p ressure   p l a t e  

aga ins t   the  cable  and  said  contac t   t e rmina t i on   ends  a f t e r   a  cable  has  been 
t e rmina t ed   t h e r e t o .  

Claim  8 -  A  connector   according  to  claim  1  wherein  each  of  s a i d  

con tac t s   has  an  i n s u l a t i o n   d i sp lacement   conductor  t e rmina t ion   end 

conf igured   for  the  t e r m i n a t i n g   an  i nd iv idua l   sol id   or  s t randed  w i re  

conductor   and  wherein  a  f i r s t   and  a  second  ones  of  said  contac t   s u p p o r t i n g  

modules  are  conf igured   to  support   male  and  female  contac ts   r e s p e c t i v e l y ,  

with  the  con tac t s   p o s i t i o n e d   by  e i t h e r   module  f a l l i n g   in  one  of  two  rows 

spaced  apar t   by  a  d i e l e c t r i c   wall  of  s u b s t a n t i a l l y   the  same  t h i c k n e s s  

whereby  t e r m i n a t i o n   t oo l ing   may  t e rmina t e   the  con tac t s   of  e i t h e r   module 

without   r e q u i r i n g   compensation  for  d i f f e r e n c e s   in  contact   s e p a r a t i o n .  

Claim  .9  -  A  modular  e l e c t r i c a l   connector  which  c o n s t i t u t e s   one 

; member  of  a  subset   of  a  p l u r a l i t y   of  d i f f e r e n t   subsets   making  up  a  f a m i l y  

of  modular  e l e c t r i c a l   connec to r s ,   the  subset   inc luding  complementary 

i n t e r m a t e a b l e   plug  and  r e c e p t a c l e   connectors   with  all  connectors   in  t h e  

subset   being  d i s t i n c t l y   d i f f e r e n t   from  one  another  and  car ry ing   e i t h e r  

male  or  female  e l e c t r i c a l   c o n t a c t s ,   i n t e rma teab l e   with  one  another ,   each 

one  of  the  connectors   in  the  subset   having  an  outer  housing  face  of  e i t h e r  

r e c e p t a b l e   or  plug  c o n f i g u r a t i o n   and  a  conductor  t e rmina t ion   face,   wi th  

any  given  member  of  said  subset  having  an  outer  housing  mating  face  o f  

plug  c o n f i g u r a t i o n   being  i n t e r m a t e a b l e   with  another  given  member  of  s a i d  
subset   having  outer  housing  mating  face  of  r e c e p t a c l e   c o n f i g u r a t i o n   and 



vice  versa  and  with  any  given  member  of  the  subset  having  a  c o n d u c t o r  

t e rmina t ion   face  which  may  be  s e l e c t i v e l y   conf igured   in  accordance  w i t h  

one  of  a  p l u r a l i t y   of  a  p l u r a l i t y   of  d i f f e r e n t   spec i f i ed   c o n f i g u r a t i o n s ;  
t 

said  modular  e l e c t r i c a l   connector   c o m p r i s i n g :  

an  outer  housing  element  co r responding   to  e i the r   a  p l u g  

c o n f i g u r a t i o n   or  a  r e c e p t a c l e   c o n f i g u r a t i o n ,   each  complementary  to  t h e  

o ther ,   said  housing  element  having  a  mating  face  def in ing  the  outer  ma t ing  

face  of  said  modular  c o n n e c t o r ;  

said  mating  face  having  e l e c t r i c a l   contac t   access  opening  means 

the re in   for  r ece iv ing   e l e c t r i c a l   con tac t s   c a r r i ed   by  any  other  c o n n e c t o r  

member  of  said  subset  having  a  complementary  mating  face  and  a 

complementary  d i e l e c t r i c   contac t   support  means; 

contact   r ece iv ing   openings  within  said  housing  ex t end ing  

gene ra l ly   between  the  mating  face  and  the  rearward  postion  of  said  h o u s i n g  

to  receive  e l e c t r i c a l   contact   for  p o s i t i o n i n g   within  said  hous ing ;  

a  molded  p l a s t i c   c o n t a c t  -   suppor t ing   module  se lec ted   from  a  s e t  

of  contact   support ing  modules,  each  module  of  the  set  defining  a  d i f f e r e n t  

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

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

a  p l u r a l i t y   of  e l e c t r i c a l   con tac t s   supported  by  each  module  and 

pos i t ioned   so  as  to  be  r ece ivab le   within  the  contact   rece iv ing  openings  o f  

said  hous ing .  

means  for  detachably  mounting  said  module  to  said  housing  w i t h  

the  contacts   supported  by  said  module  being  received  within  the  c o n t a c t  

rece iv ing   openings  of  said  hous ing ;  

and  means  within  said  housing  for  r e s t r a i n i n g   motion  of  s a i d  

contacts   in  a  d i r e c t i o n   opposi te   to  the  mating  d i r e c t i o n   of  said  c o n n e c t o r .  



Claim  10  -   A  subset   of  a  family  of  modular  e l e c t r i c a l   c o n n e c t o r s  

of  the  same  general  type  made  up  of  a  p l u r a l i t y   of  d i f f e r e n t   subsets   o f  

r e s p e c t i v e l y   d i f f e r e n t   connec to r s ,   said  subset   c o m p r i s i n g ;  

a  set  of  outer  housing  members  inc luding   at  leas t   one  or  more 

pairs   of  such  members  having  i n t e r m a t e a b l e   plug  and  r ecep t ac l e   mat ing  

faces ;   - 

a  set  of  d i f f e r e n t   contact   suppor t ing   modules  complementary  t o  

at  l eas t   one  housing  member  each  suppor t ing   the  sane  number  of  e l e c t r i c a l  

con tac t s   of  e i t h e r   male  or  female  type  with  the  contacts   of  any  g iven  

module  having  i d e n t i c a l   conductor   t e rmina t ion   end  c o n f i g u r a t i o n s   which  a r e  

d i f f e r e n t   from  the  conductor   t e rmina t ion   end  c o n f i g u r a t i o n s   of  c o n t a c t s  

supported  by  any  o ther   module  in  the  s e t ;  

and  means  a f f i x i n g   any  module  to  a  complementary  housing  member 

to  f a b r i c a t e   said  subset   of  c o n n e c t o r s .  
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