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@)  Switch  contact  assembly. 
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The  invention  provides  a  switch,  which  may  be  either 
a  linear  sliding  switch  or  a  rotary  switch,  having  two  com- 
plementary  contact  carriers  (5,  6)  disposed  on  opposite 
sides  of  a  circuit  board  (1)  having  contact  surfaces  (4) 
connected  to  circuits  on  the  board.  The  contact  carriers 
engage  each  other  through  an  aperture  (2)  in  the  board 
and  contacts  (7)  resiliently  mounted  in  the  carriers  op- 
pose  each  other.  They  then  bridge  different  contact  sur- 
faces  (4)  as  the  contact  carriers  are  moved.  The  contact 
carriers  may  have  at  least  some  dummy  contacts,  espe- 
cially  if  one  side  of  the  board  has  no  circuits,  but  at 
least  the  resilient  contacts,  dummy  or  not,  will  oppose 
each  other  providing  a  fully  floating  contact  arrangement 
in  which  forces  acting  as  opposite  sides  of  the  board 
are  substantially  balanced.  A  beneficial  and  easily  in- 
serted  form  of  a  resilient  contact  7  is  disclosed. 



The  p r e sen t   i n v e n t i o n   r e l a t e s   to  an  e l e c t r i c a l   swi tch .   I t  

is  p a r t i c u l a r l y   a p p l i c a b l e   to  a  swi t ch ,   e i t h e r   a  l i n e a r   s l i d i n g  

switch  or  a  r o t a r y   switch  in  which  a  s l i d i n g   motion  is  about  an 

ax i s ,   i n c o r p o r a t e d   d i r e c t l y   in  a  p r i n t e d   c i r c u i t   board.   I n  

such  an  a p p l i c a t i o n   the  con t ac t   assembly  is  movable  in  a  s l o t   o r  

a p e r t u r e   in  the  p r i n t e d   c i r c u i t   board  and  con t ac t   members 

c a r r i e d   the reon   are  s l i d   ac ross   the  su r f ace   of  the  p r i n t e d  

c i r c u i t   board  to  br idge  c o n t a c t s   in  c i r c u i t s   formed  on  the  b o a r d  

and  the reby   to  s e l e c t   or  modify  the  c i r c u i t   l ayou t   in  u s e .  

Such  a  switch  may  have  many  d i f f e r e n t   a p p l i c a t i o n s   f o r  

c i r c u i t s   employing  such  c i r c u i t   boards  and  may  then  be  o p e r a t e d  

by  a  switch  a c t i v a t o r   mechanism  which  can  be  mounted  d i r e c t l y   on 

the  p r i n t e d   c i r c u i t   board  or  on  a  mounting  assembly  or  h o u s i n g  

a s s o c i a t e d   t h e r e w i t h .  

A  p a r t i c u l a r l y   b e n e f i c i a l   form  of  switch  a c t i v a t o r  

mechanism  for  use  with  such  a  con t ac t   assembly  is  t ha t   d i s c l o s e d  

in  co -pend ing   pa ten t   a p p l i c a t i o n   No.81  21934.  As  d i s c l o s e d   i n  

tha t   a p p l i c a t i o n ,   the  a r rangement   is  p a r t i c u l a r l y   a p p l i c a b l e   t o  

a  d i g i t a l   mu l t ime te r   in  which  such  swi tches   may  be  used  t o  

s e l e c t   d i f f e r e n t   modes  or  ranges  or  as  an  on-of f   swi tch  or  f o r  

two  or  more  of  such  p u r p o s e s .  

E l e c t r i c a l   swi tches   for  use  in  a s s o c i a t i o n   with  p r i n t e d  

c i r c u i t - b o a r d s   have  been  proposed ,   for  example  in  p u b l i s h e d  

B r i t i s h   Pa ten t   A p p l i c a t i o n   2050696A  which  shows  a  r o t a r y   s w i t c h  

in  which  a  s p r i n g ,   b i a s s i n g   the  con t ac t   c a r r i e r ,   se rves   a lso  a s  

a  c o n t a c t .   A  l i n e a r   v e r s i o n   is  also  env i saged   t h e r e i n .  

B r i t i s h   Pa t en t s   Nos.1506371  and  1252096  also  show  s l i d i n g  



s w i t c h e s   with  sp r ing   c o n t a c t s   b r i d g i n g   conduc to r s   on  a  p r i n t e d  

c i r c u i t   board.   I t   is  b e l i e v e d ,   however,  t ha t   t h e s e  

a r r angemen t s   do  not  p rovide   a  s u f f i c i e n t l y   f ree   movement  i n  

s w i t c h i n g   and  t ha t   o ther   a l t e r n a t i v e s   s i m i l a r l y   do  not  provide  a  

s a t i s f a c t o r y   movement  and  moreover  are  g e n e r a l l y   not  c o n v e n i e n t ,  
for  example  r e q u i r i n g   s p e c i a l   t o o l s   or  equipment  for  a s s e m b l y .  

It   i s ,   t h e r e f o r e ,   an  ob j ec t   of  the  i n v e n t i o n   to  provide  an  

improved  swi tch   and  c o n t a c t   c a r r i e r   for  such  a  sw i t ch ,   which  may 
be  r e a d i l y   a s s e m b l e d - w i t h o u t   the  use  of  s p e c i a l   e q u i p m e n t .  

According  to  one  aspec t   of  the  i n v e n t i o n   t h e r e   is  p r o v i d e d  

an  e l e c t r i c a l   swi tch   i n c l u d i n g :   a  c i r c u i t   board  having  an 

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

a p e r t u r e   and  connected   t o - c i r c u i t s   on  the  board;   at  l e a s t   one  

pa i r   .of-  complementary  c o n t a c t  c a r r i e r s   d i sposed   on  o p p o s i t e  

s i d e s ,  o f   the  board;  and  at  l e a s t   one  c o n t a c t   member  mounted  i n  

one  of  said  c a r r i e r s   and  having  c o n t a c t   s u r f a c e s   adapted  t o  

con t ac t   and  connect   two  or  more  of  said  c o n t a c t s   on  the  c i r c u i t  

board;   wherein   the  complementary  c o n t a c t   c a r r i e r s   of  said  p a i r  

are  i n t e r e n g a g e d   th rough   sa id   a p e r t u r e   to  p rovide   opposing  and 

s u b s t a n t i a l l y   ba lanced   fo rces   on  the  board  and  are  j o i n t l y  

movable  r e l a t i v e   to  t h e  b o a r d   to  connect   or  d i s c o n n e c t   two  o r  

more  c o n t a c t s .  

According  to  ano ther   aspec t   of  the  i n v e n t i o n   there   i s  

p rov ided   a  con t ac t   c a r r i e r   i n c l u d i n g :   at  l e a s t   one  a p e r t u r e ;   a  

c o n t a c t   member  s i t u a t e d   in  the  a p e r t u r e   with  con tac t   s u r f a c e s  

d i sposed   e x t e r n a l l y   t h e r e o f ,   the  c o n t a c t   member  being  fo rmed  

with  openings   t h e r e i n   and  the  a p e r t u r e s   with  p r o j e c t i o n s   at  t h e  

s ide  t h e r e o f   to  engage  the  openings ;   and  a  r e s i l i e n t   member 

s i t u a t e d   in  the  a p e r t u r e ,   r e s t r a i n e d   by  the  con tac t   member  and 

b i a s s i n g   the  c o n t a c t   member  to  r e t a i n   said  p r o j e c t i o n s   engaged  

with  sa id   o p e n i n g s .  

The  i n v e n t i o n   also  embraces  a  method  of  a ssembl ing   a  

c o n t a c t   c a r r i e r   a c c o r d i n g   to  the  p reced ing   pa rag raph ,   the  method 

i n c l u d i n g   the  s teps   of  i n s e r t i n g   the  r e s i l i e n t   member  into  t h e  

a p e r t u r e ,   i n s e r t i n g   the  c o n t a c t   member  in to   the  a p e r t u r e   to  p a s s  

under  the  p r o j e c t i o n s   a g a i n s t   the  r e s i l i e n c e   of  the  r e s i l i e n t  



member  and  a l lowing   the  said  r e s i l i e n c e   to  urge  the  s a i d  

openings  in to   engagement  with  the  p r o j e c t i o n s .  

In  order  t ha t   the  i n v e n t i o n   may  be  c l e a r l y   unde r s tood   and 

r e a d i l y   be  c a r r i e d   into  e f f e c t   i t   wi l l   now  be  d e s c r i b e d   by  way 

of  example  with  r e f e r e n c e   to  the  accompanying  drawings  of  which  

Figure  1  shows  a  part   of  a  c i r c u i t   board  with  a  s l i d i n g  

switch  d i s a s s e m b l e d ,  

F igure   2-shows  a . . s i m i l a r   swi tch   to  tha t   of  F igure   1  p a r t l y  

a s s e m b l e d ,  

Figure   3  shows  a  s i n g l e   con t ac t   c a r r i e r   in  accordance   w i t h  

the  i n v e n t i o n ,  

Figure   4a,  4b  and  4c  show  plan,   s e c t i o n a l   side  e l e v a t i o n  

and  end  e l e v a t i o n   r e s p e c t i v e l y   of  a  c o n t a c t   for  the  c a r r i e r   o f  

F i g u r e  3 ,  

Figure  5a,  5b  and  5c  show  plan,   s e c t i o n a l   s ide  and  end 

e l e v a t i o n   r e s p e c t i v e l y   of  an  a l t e r n a t i v e   form  of  c o n t a c t ,  

F igure   6  shows  the  c a r r i e r   of  F igure   3  in  p e r s p e c t i v e   t o  

i l l u s t r a t e   the  method  of  i n s e r t i o n   of  the  c o n t a c t ,  

F igure   7  is  a  plan  view  of  a  r o t a r y   swi tch   con tac t   c a r r i e r  

in  accordance   with  the  i n v e n t i o n ,  

Figure  8  is  an  underp lan   view  of  the  c a r r i e r   of  F igure   7,  

Figure   9  is  a  s e c t i o n   on  A-A  of  Figure   7 ,  

Figure   10  is  a  s e c t i o n   on  B-B  of  F igure   7 ,  

F igure   11  is  a  s e c t i o n   on  C-C  of  F igure   7 ,  

Figure  12  is  an  e l e v a t i o n a l   view  of  the  c a r r i e r   of  F igure   7,  

F igure   13  shows  two  c a r r i e r s   as  t h a t   of  Figure  7 

i n t e r l o c k e d ,   the  c a r r i e r s   being  shown  in  the  s e c t i o n a l   views  o f  

Figure   11,  and 

Figure   14  shows  in  par t   the  assembled  con t ac t   c a r r i e r s   o f  

Figure   13  with  c o n t a c t s   in  p o s i t i o n   t h e r e i n .  

In  Figure   1  the re   is  shown  a  par t   of  a  c i r c u i t   board  1 

which  i n c l u d e s   a  s l i d i n g   swi tch   t o g e t h e r   with  c o n n e c t i o n s   and 

other   components  which  may  take  any  s u i t a b l e   form  and  which  have  

not  been  shown  for  the  sake  of  c l a r i t y .   For  the  purposes   o f  

the  swi tch ,   the  board  1  i n c l u d e s   an  a p e r t u r e   in  the  form  of  a 

s lo t   2  f lanked  by  a  p l u r a l i t y   of  rows  3  of  c o n t a c t s   4.  



Contac t s   4  are  connected  by  c o n d u c t o r s ,   not  shown,  to  t h e  

c i r c u i t s   on  board  2  in   a  p a t t e r n   which  is  de te rmined   by  t h e  

f u n c t i o n s   to  be  pe r fo rmed .   In  th i s   example  four  rows  o f  

c o n t a c t s   31  to  34  are  p rov ided   and  the  s l i d i n g   swi tch   i s  

i n t e n d e d   to  connect   c o n t a c t s   in  one  row,  b r i d g i n g   the  two  to  one 

s ide  of  s l o t   2  and  the  two  to  the  o ther   s i de ,   and  to  be  s l i d  

from  one  row  to  ano the r .   The  c i r c u i t   board  1  is  a lso  in  t h i s  

example  a  double  s ided  c i r c u i t   board  c a r r y i n g   f u r t h e r  

c o n n e c t i o n s   and  rows  of   c o n t a c t s   on  the  u n d e r s i d e ,   not  v i s i b l e  

in  F igure   1,  so  t h a t   each  row  of  c o n t a c t s   comprises   four  p a i r s ,  
the  c o n t a c t s   of  each  pai r   being  br idged   for  one  row  3. 

To  ach ieve   the  b r i d g i n g   of  the  c o n t a c t s   the  switch  f u r t h e r  

i n c l u d e s   two  p l a s t i c   con t ae t   c a r r i e r s  5   and  6  d i sposed   on 

o p p o s i t e   s i d e s '  o f   the  b o a r d  1 .   Each  c o n t a c t   c a r r i e r   c a r r i e s  

two  conduc t ing   c o n t a c t s   7  having  r a i s e d   con tac t   s u r f a c e s   in  t h e  

form  of  pads  8,  which  in  o p e r a t i o n   press   a g a i n s t   the  con tac t   4 

by  v i r t u e   of  s u i t a b l e   r e s i l i e n t   means.  Thus  each  c o n t a c t   7 

b r i d g e s  t w o   c o n t a c t s   4  a g a i n s t   which  i t s   pads  8  press   at  any  
t i m e .  

Each  c o n t a c t   c a r r i e r   also  has  a  p o r t i o n   9  which  i s  

complementary   to  s lo t   2  to  s l i d e   w i t h i n   as  can  be  b e t t e r   s e e n  

from  F igure   2.  That  F igure   shows  a  s i m i l a r   s l i d i n g   swi tch   on 

board  1  in  which  the  lower  c a r r i e r   5  has  been  f i t t e d   to  the  s l o t  

2.  Raised  on  par t   9  is  a  male  par t   in  the  form  of  a  member  10 

which  f i t s   a  complementary  female  pa r t   formed  as  an  a p e r t u r e   11 

on  the  o ther   c o n t a c t   c a r r i e r .   When  f u l l y   assembled  t h e  

c a r r i e r s   are  on  o p p o s i t e   s ides   of  the  board  1,  both  having  t h e i r  

pa r t s   9  w i t h i n   s l o t   2  and  t h e i r   members  10  and  a p e r t u r e s   11 

i n t e r - e n g a g e d   to  hold  the  c o n t a c t   pads  8  a g a i n s t   c o n t a c t s   4  a n d  

to  be  s l i d a b l y   movable  in  s l o t   2  as  i n d i c a t e d   by  arrows  12.  To 

ensure  a  p o s i t i v e   f i t t i n g   and  firm  r e t e n t i o n   members  10  a r e  

formed  with  p r o j e c t i o n s   13  and  a p e r t u r e s   11  have  s l o t s  1 4   c u t  

t h e r e i n   to  be  r e s i l i e n t .  

Contact   c a r r i e r s   5  and  6  f u r t h e r   i nc lude   a  p r o j e c t i n g  

member  15  whose  purpose  is  to  engage  an  a c t i v a t o r   mechanism,  

such  as  tha t   d i s c l o s e d   in  the  said  Pa ten t   A p p l i c a t i o n  



No.8121934,  by  which  the  c a r r i e r s   are  moved  in  s lo t   2.  The 

con tac t   c a r r i e r s   may  of  course  be  moved  wi thout   the  i n t e r m e d i a r y  

of  an  a c t i v a t o r   mechanism  but  t h a t   is  not  p r e f e r r e d .  

As  i l l u s t r a t e d   con tac t   c a r r i e r s   5  and  6  are  i d e n t i c a l ,   e a c h  

c a r r y i n g   a  p o r t i o n   9,  member  10  and  a p e r t u r e   11.  This  i s  

advan tageous   s ince  i t   reduces   the  number  of  pa r t s   r e q u i r e d .   I t  

is  not ,   however,   nece s sa ry   and  one  c a r r i e r   may  for  example  c a r r y  

two  members  10,  the  o ther   having  two  complementary  a p e r t u r e s  

11.  Fur thermore   if   i t   is  d e s i r e d   to  use  a  s i n g l e   sided  c i r c u i t  

board,   a  s i n g l e   c a r r i e r   such  as  5  may  be  mated  with  a  dummy 

c a r r i e r   or  o ther   s u i t a b l e   par t   e n t i r e l y   for  the  purpose  of  b e i n g  

r e t a i n e d   t h e r e b y .  

A  c o n t a c t   c a r r i e r   5  is  shown  in  c r o s s - s e c t i o n   in  Figure   3 

to  show  the  f i t t i n g   of  the  c o n t a c t s   7.  S i m i l a r l y   s u i t a b l e  

c o n t a c t s   are  shown  in  p lan ,   s e c t i o n a l   side  e l e v a t i o n   and  end  

e l e v a t i o n   in  F igures   4a,  4b  and  4c  r e s p e c t i v e l y   and  in  a n o t h e r  

form  in  F igures   5a,  5b  and  5c  r e s p e c t i v e l y .  

The  c o n t a c t s   7,  which  are  formed  of  copper  with  a  p r e c i o u s  

metal  c o n t a c t   face ,   have  the  two  c o n t a c t   pads  r e f e r r e d   t o  

h e r e i n b e f o r e   and  two  s i d e w a l l s   16  and  on  the  bends  between  t h e  

top  su r f ace   and  each  s i d e w a l l   16  have  an  opening  or  c u t - o u t   17 

between  the  two  pads  8 .  

The  con t ac t   c a r r i e r s   5  and  6  are  formed  with  a p e r t u r e s   18 

in  which  the  c o n t a c t s   7  may  be  i n s e r t e d .   They  are  a lso  formed 

with  p r o j e c t i o n s   19  fac ing   inward ly   of  the  a p e r t u r e s   18  t o  

engage  c u t - o u t s   17  on  the  con t ac t   7  and  t he reby   r e t a i n   t h e  

c o n t a c t s .   The  c o n t a c t s   are  p laced   in  a p e r t u r e s   18  with  c o n t a c t  

pads  8  f a c ing   outwards  and  a  r e s i l i e n t   metal   member  20  is  p l a c e d  

wi th in   a p e r t u r e   l8  to  urge  c o n t a c t s   7  ou tward ly .   This  s e r v e s  

p a r t l y   to  r e t a i n   the  c o n t a c t ,   p r e s s i n g   the  s i dewa l l   edges  o f  

c u t - o u t s   17  a g a i n s t   p r o j e c t i o n s   19  and  a lso   se rves   to  p r o v i d e  

the  r e s i l i e n c e   r e f e r r e d   to  h e r e i n b e f o r e   to  ma in t a in   pads  8  i n  

firm  con tac t   with  c o n t a c t   4 on  the  c i r c u i t   b o a r d .  

This  form  of  c o n s t r u c t i o n   al lows  the  assembly  to  be  r e a d i l y  

assembled  wi thout   the  use  of  s p e c i a l  t o o l s   as  can  be  seen  in  t h e  

p e r s p e c t i v e   view  of  F igure   5  in  which  one  con t ac t   7  is  p a r t l y  



i n s e r t e d .  

The  f i r s t   s t ep   in  assembly  is  to  i n s e r t   the  r e s i l i e n t  

member  20  in to   the  a p e r t u r e   18,  as  is  shown  to  the  r i g h t   hand 

side  in  F igure   5.  S u b s e q u e n t l y   the  con t ac t   7  is  i n s e r t e d   i n  

the  d i r e c t i o n   shown  by  the  arrow  21  on  the  l e f t   hand  s ide  i n  

F igure   5.  I t   is  p r e s sed   a g a i n s t   the  r e s i l i e n c e   of  member  20 

under  the  p r o j e c t i o n s   19  and  when  in  place  al lowed  to  r i s e   w i t h  

the  p r o j e c t i o n s   19  engaged  in  c u t - o u t   17.  Member  20  is  s h a p e d  

to  f a c i l i t a t e   t h i s   i n s e r t i o n   but  c l e a r l y   need  not  be  e x a c t l y   a s  

i l l u s t r a t e d .  

I t   wi l l   be  appa ren t   t ha t   the  i n s e r t i o n   of  member  20  and  

c o n t a c t   7  comprises   two  simple  a c t i o n s   and  yet  p rov ides   p o s i t i v e  

p o s i t i o n i n g   and  r e s i l i e n c e   of  c o n t a c t .   Fur the rmore   t h e  

s u b s e q u e n t   p o s i t i o n i n g   of  c a r r i e r s   5  and  6  on  o p p o s i t e   s ides   o f  

board  1,  as  shown  in  F igure   1  with  pa r t s   9  in  s l o t   2  and  members 

10  and  a p e r t u r e s   11  i n t e r - e n g a g e d   is  a lso  a  simple  and  y e t  

p o s i t i v e   p r o c e d u r e .  

The  p r o v i s i o n   of  opposed  c o n t a c t s   on  o p p o s i t e   side  of  t h e  

c i r c u i t   board,   each  r e s i l i e n t l y   mounted,  c o n t r i b u t e s   to  t h e  

advan tageous   f u l l y   f l o a t i n g   n a t u r e   of  the  c o n t a c t   assembly.   I n  

th i s   a r rangement   a l l   of  the  f o r ce s   tend  to  oppose  each  other   and 

t h e r e   is  s u b s t a n t i a l l y   equal  p r e s s u r e   on  each  pa i r   o f  

c o n t a c t s . I t   should  a p p r e c i a t e d ,   however,  t h a t   i t   is  n o t  

n e c e s s a r y   for  t hese   a l l   to  be  f u l l y   o p e r a t i o n a l   c o n t a c t s   t o  

ach ieve   t h i s   e f f e c t .   Any  of  the  a p e r a t u r e s   18  may  inc lude   a 

dummy  c o n t a c t ,   perhaps  of  i n s u l a t i n g   m a t e r i a l .   C o n v e n i e n t l y  

the  a c t i v e   c o n t a c t s   may  be  on  one  s ide  of  the  c i r c u i t   board  w i t h  

a l l   c o n t a c t s   on  the  o ther   s ide  being  dummy  o n e s .  

Fu r the rmore   a l though   i t   is  p r e f e r r e d   t ha t   the  two  c o n t a c t  

c a r r i e r s   are  i d e n t i c a l ,   i t   is  not  n e c e s s a r y   t ha t   they  should  be 

so  p rov ided   they  are  complementary  to  the  ex t en t   of  b e i n g  

i n t e r l o c k i n g   and  p r o v i d i n g   opposing  c o n t a c t s   when  i n t e r l o c k e d .  

Other  i n t e r l o c k i n g   a r rangements   than  those   i l l u s t r a t e d   may  be 

u s e d .  

In  the  p r e f e r r e d   example  the  con t ac t   c a r r i e r s   are  moulded 

of  10% glass   f i l l e d   p o l y c a r b o n a t e   a l though   many  o ther   m a t e r i a l s  



may  be  u s e d .  

The  embodiment  p a r t i c u l a r l y   d e s c r i b e d   h e r e i n b e f o r e   is  for  a  

swi tch   in  which  the  s l i d i n g   motion  is  a  l i n e a r   one  so  tha t   a  

l i n e a r   switch  is  o b t a i n e d .   The  i n v e n t i o n ,   however,  is  s u i t a b l e  

for  a p p l i c a t i o n   to  swi tches   using  o ther   motions  of  which  a 

r o t a r y   motion  is  p a r t i c u l a r l y   c o n v e n i e n t .   In  tha t   case  t h e  

a p e r a t u r e   th rough  which  the  complementary  con tac t   c a r r i e r s  

i n t e r e n g a g e   is  g e n e r a l l y   c i r c u l a r .  

In  Figure   7  t h e r e   is  shown  a  r o t a r y   con t ac t   c a r r i e r   1  i n  

plan  and  in  Figure  8  the  same  c o n t a c t   c a r r i e r   in  u n d e r p l a n .  

These  F igures   should  be  viewed  with  F igures   9,  10  and  11  which  

show  r e s p e c t i v e l y   s e c t i o n s   on  A-A,  B-B  and  C-C  of  F igure   7 .  

Figure   12  a lso  shows  a  side  e l e v a t i o n   of  the  c a r r i e r .  

The  c a r r i e r s   inc lude   a p e r t u r e s   18  which  co r respond   to  t h e  

s i m i l a r l y   numbered  a p e r t u r e s   in  the  c a r r i e r s   d e s c r i b e d  

h e r e i n b e f o r e .  

By  means  of  s i m i l a r   p r o j e c t i o n s   19  and  r e s i l i e n t   members 

(which  are  not  shown  in  F igures   7  -  1 3   but  which  may  be  the  same 

as  those  i d e n t i f i e d   by  r e f e r e n c e   numeral  20  in  F igures   3  and  6) 

there   are  mounted  in  a  r e s i l i e n t   manner  c o n t a c t s   which  may  be 

the  c o n t a c t s   7  shown  in  Figure   4  or  F igure   5.  The  c o n t a c t  

c a r r i e r   in  t h i s   example  has  four  arms  21  d i sposed   s y m m e t r i c a l l y  

about  a  hub  par t   22,  each  arm  having  a  r e s p e c t i v e   a p e r t u r e   18. 

D i f f e r e n t   numbers  of  arms  21  may  be  provided  a cco rd ing   t o  

the  purpose  r e q u i r e d .   Two  or  more  arms,  evenly  spaced  would  

achieve   the  ba lance   r e q u i r e d   a l though   too  many  arms  may  become 

unwieldy  so  tha t   four  is  a  p r e f e r r e d   number .  

The  hub  par t   22  has  a  c e n t r a l   c o n c a v i t y   23  in  the  u p p e r s i d e  

with  an  a p e r t u r e   24  a x i a l l y   t h e r e i n .   To  one  s ide  is  a 

p r o j e c t i o n   25  and  the  c o n c a v i t y   has  a  rim  26  e x t e n d i n g   o v e r  

s l i g h t l y   g r e a t e r   than  270°  l e a v i n g   a  par t   27  of  less   t h a n  

900  having  no  rim  26.  

For  assembly,   two  i d e n t i c a l   con t ac t   c a r r i e r s   are  d i s p o s e d  

on  o p p o s i t e   s ides   of  a  c i r c u i t   board  having  an  a p e r t u r e  

s u f f i c i e n t   to  accommodate  the  l ock ing   p a r t s   25  and  26.  The 

con tac t   c a r r i e r s   are  a x i a l l y   a l i gned   and  o f f e r e d   to  the  a p e r t u r e  



at  r e l a t i v e   r o t a t i o n a l   p o s i t i o n s   so  t h a t   the  p r o j e c t i o n s   25  o f  

each,  approach  the  par t   of  the  o the r   at  which  t h e r e   is  the  gap  
27  in  rim  26.  When  each  p r o j e c t i o n   25  is  s u f f i c i e n t l y  

i n t r o d u c e d   the  two  c o n t a c t   c a r r i e r s   are  r o t a t e d   r e l a t i v e   to  t h e  

o the r   so  tha t   each  pa r t   25  is  engaged  under  the  rim  26  of  t h e  

o t h e r .   The  r o t a t i o n   is  c o n t i n u e d   u n t i l   the  p r o j e c t i o n s   25  a r e  

on  o p p o s i t e   s ides   of  the  axis   and  the  arms  21  of  each  a r e  

a l i g n e d   on  o p p o s i t e   s ides   of  the  c i r c u i t   b o a r d .  

For  a  b e t t e r   i l l u s t r a t i o n   of  the  lock ing   a r rangement   F i g u r e  

13  shows  two  c o n t a c t   c a r r i e r s ,   each  in  the  s e c t i o n   view  o f  

F igure   11,  f u l l y   engaged  on  o p p o s i t e   s ides   of  a  c i r c u i t   b o a r d  

27.  The  c i r c u i t   board  has  an  a p e r t u r e   28  through  which  t h e  

i n t e r l o c k i n g   pa r t s   25  and  26  e n g a g e .  

The  a r rangement   al lows  of  f i rm,   but  not  p e r m a n e n t ,  

i n t e r l o c k i n g   'o f  the  ' two  p a r t s '  s o   t h a t   the  two  c a r r i e r s   may  be 

r o t a t e d   about  t h e i r   common  axis  29  to  e f f e c t   the  s w i t c h i n g  

a c t i o n .  

F igure   14  shows  in  par t   an  assembled  pai r   of  c o n t a c t  

c a r r i e r s   as  in  F igure   13  but  with  the  c o n t a c t s   7  in  p o s i t i o n   a s  

in  the  f u l l y   assembled  s w i t c h .  



1.  An  e l e c t r i c a l   swi tch   i n c l u d i n g :   a  c i r c u i t   board  having  an  

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

a p e r t u r e   and  connected  to  c i r c u i t s   on  the  board;  at  l e a s t   one  p a i r  

of  complementary  c o n t a c t   c a r r i e r s   d i sposed   on  o p p o s i t e   s ides   of  t h e  

board;  and  at  l e a s t   one  con tac t   member  mounted  i n  o n e   of  s a i d  

c a r r i e r s   and  having  c o n t a c t   s u r f a c e s   adapted  to  con tac t   and  c o n n e c t  

two  or  more  of  said  c o n t a c t s   on  the  c i r c u i t   board;  where in   t h e  

complementary  c o n t a c t   c a r r i e r s   of  said  pa i r   are  i n t e r e n g a g e d   t h r o u g h  

said  a p e r t u r e   to  p rovide   opposing  and  s u b s t a n t i a l l y   ba lanced   f o r c e s  

on  the  board  and  are  j o i n t l y   movable  r e l a t i v e   to  the  board  t o  

connect   or  d i s c o n n e c t   two  or  more  c o n t a c t s .  

2.  A  switch  a cco rd ing   to  Claim  1  in  which  sa id   a p e r t u r e   is  a  

s lo t   and  the   pa i r   of  con tac t   c a r r i e r s   are  mated  t h e r e w i t h   to  be 

capable   of  a  l i n e a r   s l i d i n g   a c t i o n   on  the  board  to  connect   o r  

d i s c o n n e c t   said  c o n t a c t .  

3.  A  switch  a cco rd ing   to  Claim  1  in  which  sa id   a p e r t u r e   i s  

g e n e r a l l y   c i r c u l a r   and  the  pai r   of  con t ac t   c a r r i e r s   are  ma ted  

t h e r e w i t h   to  be  capable   of  a  r o t a r y   a c t i o n   on  the  board  to  c o n n e c t  

or  d i s c o n n e c t   said  c o n t a c t s .  

4.  A  switch  a cco rd ing   to  Claim  3  in  which  each  c o n t a c t  

comprises   a  hub  part   adapted  to  engage  the  o ther   con tac t   c a r r i e r  

through  said  a p e r t u r e   and  a  p l u r a l i t y   of  arms,  at  l e a s t   some  o f  

which  carry  at  l e a s t   one  con t ac t   member,  r a d i a t i n g   from  the  hub  so  

t h a t ,   when  the  con t ac t   c a r r i e r s   are  i n t e r e n g a g e d ,   c o n t a c t   c a r r y i n g  

arms  of  one  con t ac t   c a r r i e r   oppose  con tac t   c a r r y i n g   arms  of  t h e  

o ther   con t ac t   c a r r i e r .  

5.  A  switch  a cco rd ing   to  any  p r eced ing   claim  in  which  t h e  

c i r c u i t   board  has  c o n t a c t s   on  both  s ides  and  both  of  the  pai r   o f  

complementary  c o n t a c t   c a r r i e r s   have  at  l e a s t   one  con t ac t   member 

adapted  to  con tac t   and  connect  two  or  more  of  said  c o n t a c t s   on  a  

r e s p e c t i v e   s ide  of  the  b o a r d .  

6.  A  switch  a cco rd ing   to  any  of  claims  1  to  4  in  which  one  o f  

said  pair   of  complementary  con t ac t   c a r r i e r s   has  at  l e a s t   one  dummy 

con tac t   member  adapted  to   s u b s t a n t i a l l y   ba lance   f o r ce s   on  t h e  

c i r c u i t   board  from  an  opposing  c o n t a c t   member  of  the  other   c a r r i e r  

wi thout   i t s e l f   connec t i ng   c o n t a c t s .  



7.  A  swi tch   a c c o r d i n g   to  any  p r e c e d i n g   claim  in  which  e a c h  

c o n t a c t   c a r r i e r   i n c l u d e s   means  engaging  the  at  l e a s t   one  c o n t a c t  

member  and  r e s i l i e n t   means  u rg ing   the  c o n t a c t   member  a g a i n s t   t h e  

means  for  e n g a g i n g .  

8.  A  c o n t a c t   c a r r i e r   i n c l u d i n g :   at  l e a s t   one  a p e r t u r e ;   a  

c o n t a c t   member  s i t u a t e d   in  the  a p e r t u r e   with  c o n t a c t   s u r f a c e s  

d i sposed   e x t e r n a l l y   t h e r e o f ,   the  c o n t a c t   member  being  formed  w i t h  

openings  t h e r e i n   and  the  a p e r t u r e s   with  p r o j e c t i o n s   at  the  s i d e  

t h e r e o f   to  engage  the  openings ;   and  a  r e s i l i e n t   member  s i t u a t e d   i n  

the  a p e r t u r e ,   r e s t r a i n e d  b y   the  c o n t a c t   member  and  b i a s s i n g   t h e  

c o n t a c t   member  to  r e t a i n   sa id   p r o j e c t i o n s   engaged  with  sa id   o p e n i n g s .  

9.  A  c o n t a c t   c a r r i e r   a c c o r d i n g   to  Claim  14  h a v i n g  

complementary   male  and  female  members  to  engage  complemen ta ry  

members  on  a  s i m i l a r   c o n t a c t   c a r r i e r .  

1 0 .  ' A  m e t h o d ' o f   a s sembl ing   a  c o n t a c t   c a r r i e r   a cco rd ing   t o  

e i t h e r   of  claims  14  and  15,  the  method  i n c l u d i n g   the  s teps   o f  

i n s e r t i n g   the  r e s i l i e n t   member  in to   the  a p e r t u r e ,   i n s e r t i n g   t h e  

c o n t a c t   member  i n to   the  a p e r t u r e   to  pass  under  the  p r o j e c t i o n s  

a g a i n s t   the  r e s i l i e n c e   of  the  r e s i l i e n t   member  and  a l lowing   the  s a i d  

r e s i l i e n c e   to  urge  the  sa id   openings   in to   engagement  with  t h e  

p r o j e c t i o n s .  
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