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@)  Electrical  contact  module  and  housing. 

In  order  to  provide  a  modular  housing  system  for  electrical 
contacts  whereby  contact  banks  of  required  size  may  be  made 
up  from  common  or  modular  parts,  a  contact  module  com- 
prises  a  body  22  adapted  to  be  slidably  received  and  located 
in  a  housing  21,  and  at  least  one  contact  32,  33  received  in 
an  individual  groove  24  in  the  body  22  so  as  to  project  from  the 
body  22.  The  contact  32,  33  has  a  configuration  37  co-oper- 
able  with  a  corresponding  formation  27  in  the  groove  24  to  pre- 
vent  longitudinal  movement  of the  contact  32, 33  in  the  groove 
24.  As  illustrated,  the  configuration  is  a  slot  37  formed  in  part 
of  the  contact  to  locate  on  a  corresponding  abutment  27  in  the 
groove  24.  The  slot  37  is  shown  associated  with  a  resilient 
tongue  38  adapted  to  engage  the  abutment  27  to  inhibit  lateral 
movement  of  the  contact  32,  33.  In  use,  the  contact  modules 
22  will  be  slid  individually  and  in  close  contact  into  a  housing 
21,  so  that  movement  of  the  contact  out  of  the  grooves  will  be 
prevented,  either  by  the  housing  itself  or,  in  most  cases,  by  the 
adjacent  contact  module  body.  By  having  the  contact  modules 
individually  slidable  and  locatable  in  the  housing,  the  individual 
contacts  may  be  accessed,  e.g.  for  changing,  if  required, 
without  disturbing  the  adjacent  contacts. 



This  i nven t ion   r e l a t e s   to  housings  for  e l e c t r i c a l   c o n t a c t s .  

In  GB-A-1121742  the re   is  desc r ibed   and  i l l u s t r a t e d   a  form  o f  

e l e c t r i c a l   coupler   for  m u l t i - c o n d u c t i n g   cables   in  which  t h e  

i n d i v i d u a l   c o n t a c t s   are  loca ted   in  con t ac t   modules  which  a r e  

b u i l t   up  into  an  assembly  which  is  then  i n s e r t e d   as  a  whole  i n t o  

a  housing.   In  such  an  a r rangement ,   i t   is  not  p o s s i b l e   to  remove 

any  one  con tac t   module  i n d i v i d u a l l y   from  the  h o u s i n g .  

Also,  the  d i s t a l   ends  of  the  c o n t a c t s   p ro t rude   from  t h e i r   c o n t a c t  

modules,  which  leads  to  a  c o n s i d e r a b l e   r i sk   of  damage.  

It  is  an  ob jec t   of  the  i nven t ion   to  provide  a  con tac t   module  f o r  

a  modular  housing  system  for  e l e c t r i c a l   c o n t a c t s   whereby  c o n t a c t  

banks  of  r equ i r ed   size  may be  made  up  from  common  or  modula r  

par t s   which  may  be  i n d i v i d u a l l y   i n s e r t e d   into  and  removed  from  a 

housing  for  the  whole  bank .  

In  accordance  with  a  f i r s t   aspect   of  the  i nven t ion   the re   i s  

provided  a  con tac t   module  compris ing  a  body  adapted  to  be 

i n d i v i d u a l l y   s l i d a b l y   r ece ived   and  loca ted   in  a  housing  in  c l o s e  

l a t e r a l   p rox imi ty   to  other   s i m i l a r   bodies ,   and  at  l e a s t   one 

con tac t   r ece ived   or  r e c e i v a b l e   in  an  i n d i v i d u a l   groove  in  t h e  

body  so  as  to  p r o j e c t   from  the  body  at  one  end  to  make  an 

ex te rna l   connec t ion   and  having  a  d i s t a l   end  for  c o - o p e r a t i o n   w i t h  

a  f u r t h e r   c o n t a c t ,   the  con tac t   having  a  c o n f i g u r a t i o n   c o - o p e r a b l e  

with  a  co r r e spond ing   format ion   in  the  groove  to  p r e v e n t  

l o n g i t u d i n a l   movement  of  the  con tac t   in  the  g r o o v e .  



The  c o n f i g u r a t i o n   may  be  an  o f f s e t   rece ived   in  a  c o r r e s p o n d i n g  

ex tens ion   of  the  g r o o v e .  

In  an  a l t e r n a t i v e ,   the  c o n f i g u r a t i o n   may  be  a  s lo t   formed  in  p a r t  

of  the  con tac t   t o   loca te   on  a  co r r e spond ing   abutment  in  t h e  

groove.  The  s lo t   may  be  a s s o c i a t e d   with  a  r e s i l i e n t   t o n g u e  

adapted  to  engage  the  abutment  to  i n h i b i t   l a t e r a l   movement  of  t h e  

c o n t a c t .   A l t e r n a t i v e l y ,   the  abutment  may  be  provided  with  a n  ,  
undercut   which  r ece ives   and  c o - o p e r a t e s   with  the  con tac t   in  t h e  

region  of  the  s lo t   to  i n h i b i t   l a t e r a l   movement  of  the  c o n t a c t .  

In  use,  the  con tac t   modules  will  be  s l id   i n d i v i d u a l l y   and  i n  

c lose   con tac t   into  a  housing,   so  tha t   movement  of  the  con tac t   o u t  

of  the  grooves  will  be  p r even ted ,   e i t h e r   by  the  housing  i t s e l f  

or,  in  most  cases ,   by  the  ad jacen t   con tac t   module  body.  By 

having  the  con tac t   modules  i n d i v i d u a l l y   s l i d a b l e   and  l o c a t a b l e   in  

the  housing,   the  i nd iv idua l   c o n t a c t s   may  be  accessed ,   e .g .   f o r  

changing,   if  r e q u i r e d ,   without   d i s t u r b i n g   the  ad jacen t   c o n t a c t s .  

The  use  of  a  modular  arrangement  enables   the  user  to  use  any  of  a 

v a r i e t y   of  a r rangements ,   and  in  p a r t i c u l a r ,   if  a  high  c u r r e n t  

c o n t a c t ,   with  c o r r e s p o n d i n g l y   high  heat  d i s s i p a t i o n   r e q u i r e m e n t s ,  

is  used  in  a  housing  with  low  c u r r e n t   c o n t a c t s ,   ad jacen t   c o n t a c t  

grooves  may  be  l e f t   v a c a n t .  

It  is  p r e f e r r e d   tha t   the  bodies  shall   each  have  a  p o r t i o n  

d e f l e c t a b l e   so  as  to  snap  f i t   into  the  housing,   and  also  so  as  t o  

be  r e l e a s a b l e   from  the  snap  f i t   when  r e q u i r e d .  

It  is  also  p r e f e r r e d   tha t   the  d i s t a l   ends  of  the  c o n t a c t s   s h o u l d  

not  p ro t rude   beyond  the  ends  of  t h e i r   r e s p e c t i v e   g r o o v e s .  

P r e f e r a b l y   the  c o n t a c t s   are  h e r m a p h r o d i t i c .  

In  one  a r rangement ,   where  there   are  two  c o n t a c t s   housed  in  a 

common  module  or  body,  the  con t ac t s   may  be  i s o l a t e d   from  e a c h  

other   by  a  wall  which  is  o f f s e t   towards  one  of  the  c o n t a c t s .  



By  such  an  arrangment  the  bodies  are  made  usable   with  e i t h e r   male  

or  female  hous ings ,   being  i n s e r t e d   one  way  up  in  the  male  

housings  and  the  r eve r se   way  up  in  the  female  h o u s i n g s .  

S i m i l a r l y ,   one  con tac t   of  two  in  the  body  may  be  i s o l a t e d   f rom 

one  ad jacen t   con tac t   by  means  of  a  f u r t h e r   wall  loca ted   in  a 

p o s i t i o n   o f f s e t   from  the  median  plane  of  the  body.  

A l t e r n a t i v e l y ,   the  c o n t a c t s   may  be  i s o l a t e d   from  the  c o n t a c t s   o f  

ad jacen t   modules  by  a  l a t e r a l l y   o f f s e t   wall ,   which  avoids  t h e  

n e c e s s i t y   for  i n v e r t i n g   the  modules  in  male  and  female  h o u s i n g s .  

The  c o n t a c t s   themselves   may  be  formed  of  two  spr ing  l e a v e s  

d ive rg ing   away  from  a  zone  of  r e s i l i e n t   con t ac t   so  tha t   the  zone  
of  r e s i l i e n t   con tac t   may  r ece ive   one  of  the  leaves  of  a  s i m i l a r  

con tac t   d i r e c t e d   towards  i t .   The  c o n t a c t s   are  thus  herm- 

a p h r o d i t i c .  

In  accordance  with  a  second  aspect   of  the  i nven t ion   the re   i s  

provided  a  con tac t   housing  i nc lud ing   a  p l u r a l i t y   of  modules  i n  

accordance  with  the  i nven t ion   as  set  fo r th   above,  l oca ted   side  by 
side  within  the  h o u s i n g .  

As  i n d i c a t e d   above,  the  housings  may  be  made  in  two  c o - o p e r a t i n g  
male  and  female  forms,  and  means  may  be  provided  on  t h e  

c o - o p e r a t i n g   ends  of  the  housings  to  prevent   i n c o r r e c t   m a t c h i n g  
of  two  h o u s i n g s .  

P r e f e r a b l y ,   a  con tac t   housing  has  l a t e r a l   e x t e n s i o n s   f o r  

c o o p e r a t i n g   with  means  for  a t tachment   of  the  housing  to  a 

mounting  p a n e l .  

The  mounting  means  may  comprise  a  spr ing  c l i p ,   engageable   by 

spring  c l ip   connec t ion   with  both  the  l a t e r a l   e x t e n s i o n s   and  t h e  

p a n e l .  



The  c l ip   may  include  means  for  mechanical  engagement  with  t h e  

panel  to  r e s t r a i n   the  housing  aga ins t   axial  movement  which  might  

o v e r s t r a i n   the  spr ing  c l ip   connec t ion   with  the  p a n e l .  

In  accordance  with  a  t h i rd   aspect   of  the  i n v e n t i o n ,   the re   i s  

provided  a  con tac t   connector   compris ing  two  c o - o p e r a t i n g   h o u s i n g s  

according  to  the  i nven t ion   as  set  fo r th   above,  the  housings  be ing  

in  male  and  female  f o r m s .  

Means  may  be  provided  on  the  coope ra t i ng   ends  of  the  housing  t o  

prevent   i n c o r r e c t   matching  of  two  h o u s i n g s .  

The  inven t ion   will  be  f u r t h e r   desc r ibed   with  r e f e r e n c e   to  t h e  

accompanying  drawings,   which  i l l u s t r a t e   two  embodiments  of  t h e  

i n v e n t i o n ,   and  in  which :  

Figure  1  shows  side  by  side  p e r s p e c t i v e   views  of  a  modular  body 

and  a  c o - o p e r a t i n g   part   of  a  con tac t   in  a  f i r s t   embodiment  of  t h e  

i n v e n t i o n ;  

Figure  2  is  a  p e r s p e c t i v e   cut  away  view  showing  part   of  a 

h o u s i n g ;  

Figure  3  is  an  e l e v a t i o n   showing  part   of  a  housing  with  a  number 

of  modules  in  p o s i t i o n   t h e r e i n ;  

Figure  4  is  a  s e c t i o n a l   view  through  the  housing  of  f i g u r e   3;  

Figure  5  is  an  exploded  view  of  a  female  housing  i n c l u d i n g  

modular  bodies  and  one  c o n t a c t ,   i l l u s t r a t i n g   a  modified  form  o f  

embodiment;  

Figure  6  is  a  p e r s p e c t i v e   view  to  an  en larged  scale   showing  some 

d e t a i l s   of  the  con tac t   and  body;  

Figure  7  is  a  p e r s p e c t i v e   view  of  a  male  housing  to  c o - o p e r a t e  



with  the  female  housing  shown  in  f i g u r e   5: 

Figure  8  shows  a  modif ied  form  of  panel  mounting  device  for  a 

modified  form  of  the  housing  of  f i g u r e   5;  

Figure  9  is  a  view  s i m i l a r   to  par t   of  f i g u r e   8,  and  showing  an 

a l t e r n a t i v e   form  of  c l i p ,  

Figure  10  is  a  view  s i m i l a r   to  part   of  f i g u r e   5  showing  a 

m o d i f i c a t i o n ;   and 

Figures   11  and  12  are  views  s i m i l a r   to  pa r t s   of  f i g u r e s   5  and  7 

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

Turning  f i r s t   to  f i g u r e   1,  a  modular  body  1  is  shown  as  h a v i n g  

two  con tac t   l o c a t i n g   grooves  2a  and  2b.  Each  of  these   grooves  i s  

provided  with  a  widened  por t ion   or  ex tens ion   3.  The  grooves  2a 

and  2b  extend  for  app rox ima te ly   half   the  t h i c k n e s s   of  the  body  1,  

and  in  the  region  of  the  groove  2a  the re   is  provided  a  c o n t a c t  

i s o l a t i o n   arrangement   compris ing  a  t r a n s v e r s e   wall  4  and  a 

l a t e r a l l y   o f f s e t   wall  5 .  

A  s lo t   6  in  the  body  1  de f ines   a  f l e x i b l e   and  r e s i l i e n t   f i n g e r  

por t ion   7  of  the  body  1,  which  t e r m i n a t e s   in  a  head  8  of  the  same 

width  as  the  body  and  having  a  pa i r   of  ramps  or  cam  s u r f a c e s   8a 

(see  also  f i g u r e   3 ) .  

It  will  also  be  seen  from  f i g u r e   1  tha t   a  con t ac t   11  i s  

r e c e i v a b l e   within  e i t h e r   groove  2a  or  2b,  and  normally  a  s i m i l a r  

con tac t   would  be  provided  in  each  of  these   grooves .   The  c o n t a c t  

11  is  shown  as  being  provided  with  an  o f f s e t   or  joggle   12  which 

coope ra t e s   with  the  widened  por t ion   or  ex tens ion   3  of  the  g roove  
to  prevent   l o n g i t u d i n a l   movement  of  the  con t ac t   within  t h e  

groove.  It  will  be  a p p r e c i a t e d   tha t   in  f i g u r e   1  the  con tac t   i s  

shown  somewhat  t r u n c a t e d ,   and  by  r e f e r e n c e   to  f i g u r e   4,  i t   can  be 

seen  tha t   one  end  of  the  c o n t a c t ,   i . e .   tha t   on  the  side  of  t h e  



head  8  is  crimped  to  a  r e s p e c t i v e   wire  14.  The  c o n t a c t s  

i l l u s t r a t e d   are  of  the  type  known  as  c a n t i l e v e r   beam  c o n t a c t s .  

In  f i gu re   2,  a  housing  is  i l l u s t r a t e d   at  16  and  can  be  seen  as  

having  a  number  of  r ibs   17  on  one  i n t e r n a l   face  t he r eo f   t o  

provide  guide  t r acks   for  r e c e i p t   o f  b o d i e s   1  so  tha t   each  body  1 

can  be  i n d i v i d u a l l y   s l id   into  p o s i t i o n   using  the  guide  t r a c k s .  

D iagrammat ica l ly   shown  above  the  guide  t r acks   is  a  f u r t h e r   g u i d e  

18  fo r   the  body,  and  th i s   is  shown  as  having  a  su r face   19  f o r  

c o - o p e r a t i o n   with  the  ramp  8a  whereby  the  spring  f i n g e r   7  i s  

d e f l e c t e d   on  i n t r o d u c t i o n   of  the  body  1  into  the  housing  16  and 

snaps  back  on  ful l   engagement  so  tha t   the  head  8  engages  beh ind  

the  su r face   19  as  i n d i c a t e d   in  f i g u r e   4 .  

Figure  3  i l l u s t r a t e s   a  number  of  bodies  1  arranged  side  by  s i d e  

within  the  housing  16  to  prevent   movement  of  the  c o n t a c t s   11  o u t  

of  t h e i r   r e s p e c t i v e   grooves.   It  will  also  be  seen  tha t   the  w a l l s  

4  i s o l a t e   the  two  con t ac t s   in  the  same  body  from  each  o t h e r ,  

whereas  the  o f f s e t   walls   5  i s o l a t e   the  con t ac t s   from  c o n t a c t s   i n  

ad jacen t   bodies  1 .  

It  will  be  a p p r e c i a t e d   that   in  use,  male  and  female  housings  a r e  

provided,   and  the  same  form  of  body  1  may  be  used  in  e i t h e r ,  

provided  tha t   the  bodies  1  are  i n s e r t e d   the  oppos i t e   way  up  so 

tha t   the  walls  5  do  not  i n t e r f e r e   with  each  o the r ,   but  provide  a 

con tac t   i s o l a t i n g   func t ion   in  r e l a t i o n   to  the  grooves  2b  when  t h e  

two  types  of  housing  are  brought  t o g e t h e r .  

I t   will  be  seen  from  the  above  tha t   the  arrangement  is  simple  t o  

assemble  in  tha t   the  con t ac t s   are  in t roduced   into  t h e i r   bodies  by 

simple  sideways  movement  and  cannot  be  l o n g i t u d i n a l l y   s h i f t e d  

within  t h e i r   grooves  2a  or  2b.  Once  the  modules  are  assembled  i n  

the  housings ,   the  con t ac t s   are  incapab le   of  movement  in  any 

d i r e c t i o n ,   and  the  asymmetric  arrangement  of  the  walls  4  and  5 

enables  the  same  bodies  to  be  used  for  both  male  or  f e m a l e  

con tac t s   in  the  h o u s i n g s .  



It  is  p r e f e r r e d   tha t   i d e n t i f i c a t i o n   should  be  inc luded  on  t h e  

housing  and  on  the  module  or  body  1  to  a s s i s t   in  c o r r e c t  

i n s e r t i o n .  

Turning  now  to  f i g u r e s   5  to  7,  t he re   is  i l l u s t r a t e d   in  f i g u r e   5  a 

female  housing  21  having  a  group  of  modular  bodies  22  in  p o s i t i o n  

t h e r e i n .   Grooves  21a  are  shown  moulded  into  the  housing  21  t o  

improve  grip  t he r eon .   Figure  5  also  shows  one  modular  body  22 

removed  from  the  housing  21.  It  will  be  seen  tha t   t h i s   body  has  

a  l a t c h i n g   arm  23  which  is  g e n e r a l l y   s i m i l a r   to  the  l a t c h i n g   arm 

7  desc r ibed   above,  a l though  the  ramps  23a  are  r a t h e r   more  g e n t l y  

i n c l i n e d   and  longer .   Also,  the  po r t ion   23b  between  the  ramps  23a 

has  square  s ides   to  s l i de   between  square  form  b a r r i e r s   within  t h e  

housing  21.  The  l a t c h i n g   arm  23  c o o p e r a t e s   with  a  m a t c h i n g  

format ion   (not  shown)  within  the  housing  21.  

The  body  22  has  f i r s t   and  second  c o n t a c t - r e c e i v i n g   grooves  o r  

r e c e s s e s   24,  and  these   grooves  con t inue   into  ex tens ion   r e c e s s e s  

25  bounded  by  an  o f f s e t   l a t e r a l   wall  26.  The  ex t ens ion   r e c e s s e s  

25  and  wall  26  are  also  v i s i b l e   on  the  bodies  shown  within  t h e  

female  housing  21.  

Each  groove  24  is  provided  with  an  abutment  27  (see  also  f i g u r e  

6).  The  grooves  24  also  widen  out  at  the  ends  oppos i t e   t h e  

e x t e n s i o n s   25  to  form  ex tens ion   r e c e s s e s   28  r e c e i v i n g   an  e n l a r g e d  

con tac t   end  29  which  is  crimped  over  a  lead  31.  

It  will  be  seen  tha t   the  con tac t   i l l u s t r a t e d   in  f i g u r e   5  i s  

formed  of  two  leaves  32  and  33  which  have  d i v e r g e n t   end  p o r t i o n s  

32a  and  33a  r e s p e c t i v e l y ,   and  form  a  zone  of  con tac t   35  f rom 

where  the  d i v e r g e n t   ends  commence. 

The  zone  of  con tac t   35  is  r e s i l i e n t   so  tha t   a  leaf   of  a  s i m i l a r  

con tac t   i n t roduced   l o n g i t u d i n a l l y   will  be  r ece ived   and  held  i n  

the  zone  of  con tac t   to  provide  good  e l e c t r i c a l   c o n t a c t .   This  i s  



achieved  a u t o m a t i c a l l y   when  a  male  housing  36  (see  f i gu re   7)  i s  

in t roduced   into  and  uni ted   with  the  female  housing  21.  

The  leaf   33  is  provided  with  a  s lo t   or  recess   37  which,  as  shown 

more  p a r t i c u l a r l y   in  f i g u r e   6,  coopera te s   with  the  abutment  27  t o  

prevent   l o n g i t u d i n a l   movement  of  the  con tac t   in  the  s l o t .  

Fu r the r ,   the  lower  edge  of  the  s lo t   37  is  provided  with  a 

r e s i l i e n t   tongue  38  which  is  somewhat  d e f l e c t e d   on  i n t r o d u c t i o n  

of  the  con tac t   into  the  s lo t   and  b i t e s   into  the  lower  su r face   o f  

the  abutment  27  to  provide  a  degree  of  i n h i b i t i o n   of  removal  o f  

the  contac t   in  a  l a t e r a l   d i r e c t i o n .   Accord ingly ,   the  c o n t a c t  

will  not  r e a d i l y   f a l l  o u t   of  i t s   body.  

It  will  be  seen  tha t   the  d i s t a l   ends  of  the  con tac t   leaves  a r e  

somewhat  o f f s e t   a x i a l l y   with  r e spec t   to  a  median  axial  plane  o f  

the  body  22,  and  the  c o n f i g u r a t i o n   of  the  wall  26  and  e x t e n s i o n s  

25  is  also  a x i a l l y   o f f s e t ,   as  may  best  be  seen  in  f i g u r e   5  i n  

r e spec t   of  the  bodies  v i s i b l e   within  the  housing  21.  

When  a  s i m i l a r   body  22  is  i n t roduced   end- to -end   and  the  same  way 

up,  i . e .   with  the  l a t c h i n g   arm  23  uppermost ,   i t   will  be  seen  t h a t  

the  o f f s e t t i n g   of  the  walls  26  and  end  c o n f i g u r a t i o n   enables   t h e  

modules  in  the  male  housing  to  be  i n t roduced   between  the  modules  

in  the  female  housing  so  tha t   the  c o n t a c t s   meet  and  one  l e a f  

en te r s   between  the  two  leaves  of  the  other   c o n t a c t .   The  c o n t a c t s  

may  thus  be  deemed  to  be  he rmaphrod i t i c   s ince  it   is  not  n e c e s s a r y  
to  provide  d i f f e r e n t   types  of  male  and  female  c o n t a c t ,   but  a 

common  design  is  u s e d .  

Figure  5  also  shows  tha t   the  female  housing  is  provided  w i t h  

l a t e r a l   ex t ens ions   41  having  r e c e s s e s   42  which  r ece ive   r e s i l i e n t  

arms  43  (see  f i gu re   7)  on  the  male  housing  36.  These  arms  43  a r e  

provided  with  l a t ch ing   lugs  44  having  l e ad - in   su r faces   45  t o  

engage  and  snap  over  a p p r o p r i a t e   su r faces   (not  shown)  a r r a n g e d  

within  each  of  the  r eces ses   42.  The  two  par t s   of  the  housing  a r e  

thus  r e l e a s a b l y   mated  t o g e t h e r ,   and  the  design  is  such  tha t   when 



the  l a t c h i n g   lugs  44  snap  into  p o s i t i o n ,   the  c o n t a c t s   in  t h e  

var ious   bodies  22  are  in  firm  con tac t   with  t h e i r   opposed  

c o n t a c t s .   The  housing  par ts   21  and  36  may  be  r e a d i l y   r e l e a s e d  

for  s e p a r a t i o n   by  manual  p r e s su re   on  the  arms  43.  In  order  t o  

improve  manual  engagement  with  the  arms  43,  they  are  p r o v i d e d  

with  moulded-in  grooves  43a .  

The  male  housing  36  is  shown  in  f i g u r e   7  as  having  an  e n l a r g e d  

rear   end  61,  which  is  of  the  same  overa l l   dimensions  as  t h e  ` r e a r  

of  the  female  housing  21,  the reby   f a c i l i t a t i n g   the  use  of  a 

common  form  of  sea l ing   grommet  (not  shown)  for  s p l a s h - p r o o f i n g   o f  

the  h o u s i n g s .  

Figure  5  f u r t h e r   shows  a  mounting  device  compris ing  a  base  51 

adapted  to  be  a t t ached   to  a  panel  or  the  l i ke .   The  base  51  is  s 

provided  with  a  pair   of  r e s i l i e n t   arms  52  ending  in  l a t c h i n g   l u g s  

53  with  l e ad - in   su r f aces   54  and  forming  shou lders   55  to  provide  a 

snap  f i t   when  i n t roduced   between  the  e x t e n s i o n s   41  and  f u r t h e r  

ex t ens ions   56  l oca t ed   t h e r e b e h i n d   so  as  to  form  a  s lo t   57  o f  

s u b s t a n t i a l l y   the  width  of  the  arms  52,  and  provided  with  an 

abutment  or  keeper  su r face   which  is  jus t   v i s i b l e   at  58.  

Figure  8  shows  part   of  a  somewhat  modif ied  form  of  the  f e m a l e  

housing  21,  in  tha t   the  l a t e r a l   ex t ens ions   41  are  somewhat 

modified  to  c o - o p e r a t e   with  a  d i f f e r e n t   form  of  panel  m o u n t i n g .  

This  f i g u r e   shows  one  of  a  pair   of  presed  metal  c l i p s   63.  Each 

c l ip   63  has  an  ups tanding   tongue  64  to  en ter   a  recess   in  t h e  

unders ide   of  the  ex tens ion   41  and  a  t u r n e d - o v e r   end  65  to  c l i p  

over  an  abutment  67  loca ted   within  the  ex tens ion   41.  The  lower  

end  of  the  c l ip   is  formed  in  a  compres s ib l e   g e n e r a l l y   V  form  69,  

with  a  t u r n e d  i n   end  71,  so  as  to  be  rece ived   and  held  i n  

a p p r o p r i a t e l y   shaped  holes  in  the  panel  to  which  the  housing  i s  

to  be  mounted,  and  a  pair   of  spring  arms  68  engage  the  u p p e r  
sur face   of  the  panel  to  hold  the  c l ip   63  in  p o s i t i o n   under  some 

spring  t ens ion   to  prevent   r a t t l i n g   and  to  accommodate  v a r i a t i o n s  

in  panel  t h i c k n e s s .  



Figure  9  shows  an  a l t e r n a t i v e   form  of  c l ip   74  to  hold  the  hous ing  

onto  a  panel .   The  c l ip   74  has  an  ups tanding  tongue  75  with  a 

t u r n e d - o v e r   end  part  76  to  c l ip   onto  the  end  of  the  ex tens ion   41. 

The  t u r n e d - o v e r   end  part  76  is  provided  with  a  s lo t   or  cutaway  77 

to  f a c i l i t a t e   withdrawal  from  the  housing  21  when  d e s i r e d .   A 

lower  end  of  the  c l ip   74  has  a  pair   of  spring  legs  78  and  79 

which  each  pass  through  an  a p p r o p r i a t e l y   shaped  ape r tu r e   in  t h e  

panel  to  which  the  housing  is  to  be  mounted  and  expand  somewhat 

to  r e t a i n   the  housing.   L a t e r a l l y   extending  spring  arms  80  and  81 

provide  firm  anchorage  onto  panels  having  a  v a r i e t y   of  d i f f e r e n t  

t h i c k n e s s e s .   The  c l ip   74  f u r t h e r   comprises  a  down-turned  t o n g u e  

82  loca ted   behind  the  spring  legs  78  and  79  and  adapted  to  e n t e r  

a  shaped  a p e r t u r e   in  the  panel  to  engage  the  same  mechan ica l ly   t o  

prevent   axial  movement  of  the  housing  21,  which  movement  might  

o v e r s t r a i n   and  damage  the  spring  legs  78  and  79.  

Turning  now  to  f i gu re   10,  th i s   shows  a  modified  form  of  r e t e n t i o n  

for  the  con tac t   by  the  abutment  27a.  In  th i s   a r rangement ,   t h e  

abutment  27a  is  of  L  sec t ion   to  provide  an  undercut   27b  which 

rece ives   and  engages  the  lower  edge  of  the  s lo t   37  to  hold  t h e  

contac t   aga ins t   l a t e r a l   movement.  In  order  to  achieve  t h i s ,   t h e  

con tac t   has  to  be  in t roduced   at  an  angle  and  twi s t ed   into  i t s  

f ina l   p o s i t i o n .   Removal  may  also  be  e f f e c t e d   by  an  i n i t i a l   t w i s t  

to  r e l e a s e   the  edge  of  the  s lo t   37  from  the  undercut   27b.  I t  

will  be  noted  tha t   the  t ine   or  tongue  38  has  been  o m i t t e d .  

Figures  11  and  12  show  an  arrangement  for  i n h i b i t i n g   i n c o r r e c t  

connect ion   of  housings  by  provid ing   a  u s e r - d e f i n a b l e   code.  I t  

will  be  seen  tha t   the  end  of  the  male  housing  36  is  formed  with  a 

p l u r a l i t y ,  i n   the  example  given  e igh t ,   of  studs  71,  while  the  end 

of  the  female  housing  21  of  f i g u r e   11  has  a  co r r e spond ing   s e r i e s  

of  s lo t s   72  to  r ece ive   the  studs  71.  In  use,  the  assembler   w i l l  

block  two  (or  more  or  less)   of  the  s lo t s   72  with  plugs  73,  and 

will  grind  away  or  o therwise   remove  the  co r re spond ing   studs  71 

from  the  matching  male  housing  36.  This  enables   c o r r e c t   ma tch ing  



to  be  made,  but  will  i n h i b i t   mismatching  between  i n c o r r e c t  

housings .   It  will  be  seen  tha t   a  code  def ined  by  any  two  f rom 

eight   will  give  twenty  eight   v a r i a t i o n s ,   while  any  th ree   f rom 

eight   will  give  f i f t y   six  p o s s i b l e   c o m b i n a t i o n s .  

It  will  have  been  seen  that   f i g u r e s   5  to  8  show  a  number  o f  

m o d i f i c a t i o n s   when  compared  with  the  arrangement  of  f i g u r e s   1  t o  

4,  and  it  will  be  unders tood  tha t   for  i n s t a n c e   the  c o n t a c t  

i s o l a t i o n   ar rangements   c o n s i s t i n g   of  the  walls  26  and  e x t e n s i o n s  

25  may  be  used  in  con junc t ion   with  the  c o n t a c t s   of  the  same 

general  type  as  those  shown  in  f i g u r e s   1  to  4 .  

Also,  if  r e q u i r e d ,   the  c o n t a c t s   of  f i g u r e s   5,  6  and  10  may,  w i t h  

some  m o d i f i c a t i o n ,   be  used  in  con junc t ion   with  the  i s o l a t i o n  

arrangements   of  f i g u r e s   1  to  4.  Also,  the  mismatch  i n h i b i t i o n  

arrangement  of  f i gu re   11  and  12  may  be  adapted  for  use  with  t h e  

housings  of  f i g u r e s   1  to  4 .  

Various  o ther   m o d i f i c a t i o n s   may  be  made  within  the  scope  of  t h e  

i n v e n t i o n .  



1.  A  con tac t   module  compris ing  a  body  (1,  22)  adapted  to  b e  

i n d i v i d u a l l y   s l i d a b l y   rece ived   and  loca ted   in  a  housing  (16,  21, 

36)  in  c lose  l a t e r a l   p roximi ty   to  other   s i m i l a r   bodies ,   and  a t  

l e a s t   one  contac t   (11,  32,  33)  rece ived   or  r e c e i v a b l e   in  an 
ind iv idua l   groove  (2,  24)in  the  body  (1,  22)  so  as  to  p r o j e c t  

from  the  body  (1,  22)at  one  end  (29)  to  make  an  e x t e r n a l  

c o n n e c t i o n  a n d   hav ing  a   d i s t a l   end  (32a,  33a)  for  c o - o p e r a t i o n  

with  a  f u r t h e r   c o n t a c t ,   the  con tac t   (11,  32,  33)  having  a 

c o n f i g u r a t i o n   (12,  37)  co -ope rab l e   with  a  co r r e spond ing   f o r m a t i o n  

(3,  27)in  the  groove  (2,  24)to  prevent   l o n g i t u d i n a l   movement  o f  

the  con tac t   (1,  32,  33)  in  the  groove  (2,  2 4 ) .  

2.  A  con tac t   module  as  claimed  in  claim  1,  in  w h i c h  t h e  

c o n f i g u r a t i o n   is  a  s lo t   (37)  formed  in  part   of  the  c o n t a c t  

(32,33)  to  loca te   on  a  co r re spond ing   abutment  (27)  in  the  g r o o v e .  

3.  A  con tac t   module  as  claimed  in  claim  2,  in  which  the  s l o t  

(37)  i s  a s s o c i a t e d  w i t h   a  r e s i l i e n t  t o n g u e   (38)  adapted  t o  e n g a g e  

the  abutment  (27)  to  i n h i b i t   l a t e r a l   movement  of  the  c o n t a c t .  

4.  A  con tac t   module  as  claimed  in  claim  2,  in  which  t h e  a b u t m e n t  

(27a)  is  provided  with  an  undercut   (27b)  which  r ece ives   and 

c o - o p e r a t e s   with  the  con tac t   in  the  region  of  the  s lo t   (37)  t o  

i n h i b i t   l a t e r a l   movement of  t h e  c a n t a c t .  

5.  A  contac t   module  as  claimed  in  any  of  the  preceding  c l a i m s ,  

in  which  there   are  two  con t ac t s   (11 ,32 ,33)   housed  in  .a  common 

module  or  body  (1 ,22) ,   and  wherein  the  con t ac t s   (11 ,32 ,33)   a r e  

i s o l a t e d   from  each  other   by  a  wall  (4)  which  is  o f f s e t   t o w a r d s  

one  of  the  c o n t a c t s .  



6.  A  con tac t   module  as  claimed  in  claim  5,  in  which  one  c o n t a c t  

of  the  two  in  the  body  is  be  i s o l a t e d   from  the  other   con tac t   by 

means  of  a  f u r t h e r   wall  loca ted   in  a  p o s i t i o n   o f f s e t   from  t h e  

median  plane  of  the  body.  

7.  A  con tac t   module  as  claimed  in  any  of  claims  1  to  6,  in  which 

the  c o n t a c t s   are  i s o l a t e d   from  the  c o n t a c t s   of  ad jacen t   modules  

by  a  l a t e r a l l y   o f f s e t   wall  ( 2 6 ) .  

8.  A  con tac t   module  as  claimed  in  claim  7,  in  which  the  c o n t a c t s  

are  formed  of  two  spring  leaves  (32,33)  d ive rg ing   away  from  a 

zone  (5)  of  r e s i l i e n t   con tac t   so  tha t   the  zone  of  r e s i l i e n t  

con tac t   may  rece ive   one  of  the  leaves  of  a  s i m i l a r   c o n t a c t  

d i r e c t e d   towards  i t .  

9.  A  con tac t   module  as  claimed  in  claim  8,  in  which  the  d i s t a l  

ends  of  the  c o n t a c t s   (11 ,32 ,33)   do  not  p ro t rude   beyond  the  ends  

of  t h e i r   r e s p e c t i v e   grooves  ( 2 , 2 4 ) .  

10.  A  con tac t   module  as  claimed  in  any  of  the  preceding   c l a i m s ,  

in  which  the  body  (1,22)  has  a  por t ion   (7,23)  d e f l e c t a b l e   so  as  

to  snap  f i t   into  the  housing  (16 ,21) ,   and  also  so  as  to  be 

r e l e a s a b l e   from  the  snap  f i t   when  r e q u i r e d .  
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