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Mechanical  keyboard  with  membrane  switch  arrray. 
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A  key  actuated  membrane  switch  comprises  a  key  op- 
erated  switch  actuating  member  101  in  the  form  of  a  key 
module  and  a  membrane  switch  panel  111. 

The  switch  panel  consists  essentially  of  three  mem- 
branes  (112,  113,  114),  one  on  top  of  the  other,  sealed 
together  with  adhesives.  The  upper  and  the  bottom  mem- 
branes  (112, 113)  are  each  continuous  and  each  has  at  least 
one  contact  (115)  and  a  respective  conductor  formed  on  its 
interior  surface.  The  middle  membrane  (114)  has  at  least 
one  aperture  (117)  which  defines  a  switch  cell.  The  two 
contacts  (115)  are  coaxially  aligned  with  the  aperture  so  that 
pressure  on  the  upper  membrane  (112)  along  the  axis  of  the 
aperture,  causes  the  two  contacts  to  come  together  and 
make  a  circuit.  The  membrane  package  is  mounted,  prefer- 
ebly  by  an  adhesive,  on  a  rigid  base  120. 

Pressure  is  selectively  applied  to  the  upper  membrane 
by  means  of  the  key  operated  switch  actuating  member 
(101)  via  the  agency  of  a  cantilevered  single-arm  spring 
(104)  which  acts  to  apply  leverage  on  the  upper  membrane 
(112)  when  the  actuating  member  (101)  is  operated.  The 
spring  has  a  first  portion  which  extends  from  the  supported 
end  of  the  spring  in  a  plane  parallel  to  the  plane  of  the  upper 
membrane  to  the  vertical  axis  of  the  said  contacts,  and  a 

(Continuation  next  page) 



second  portion  which  extends  upwards,  at  an  angle,  to  the 
actuating  plunger  (108)  of  the  actuating  member.  When  the 
latter  is  actuated  the  spring  (104)  is  flexed  downwards  and 
hinges  during  the  first  part  of  its  movement  about  its  sup- 
ported  end,  thereby  displacing  the  bend  or  "knee"  (107) 
intermediate  the  two  portions  of  the  spring  arm.  The  knee 
therefore  applies  pressure,  with  mechanical  advantage,  on 
the  upper  membrane  (112).  When  the  contacts  come  togeth- 
er.  no  further  displacement  of  the  knee  (107)  is  possible  and 
any  further  displacement  of  the  free  end  of  the  spring 
causes  flexing  to  take  place  at  the  knee  and  in  the  second 
portion  of  the  spring. 

In  a  preferred  arrangement  the  said  spring  (104)  is 
supported  by  means  of  a  dog-leg  portion  (105)  which  is 
entered  into  a  vertical  slot  (106)  provided  on  the  base  of  the 
actuating  member  (101).  The  slot  contains  facing  ribs  (121, 
122)  which  cause  the  dog-leg  portion  to  flex  as  it  is  pushed 
into  the  slot.  This  flexing  results  in  a  frictional  force  being 
exerted  by  the  dog-leg  portion  on  the  ribs  which  serves  to 
prevent  the  spring  from  falling  out  of  the  slot.  Any  tendency 
for  this  to  happen  is  also  counteracted  by  the  leverage 
exerted  by  the  spring  (104)  as  it  attempts  to  rock  about  its 
"knee"  during  overtravel  of  the  spring. 

Also  in  the  preferred  arrangement  the  actuating  mem- 
ber  (101)  is  fastened  onto  the  upper  membrane  (112)  by  an 
adhesive. 

The  above  arrangement  is  particularly  intended  as  a 
keyboard  switch. 



This  i n v e n t i o n   r e l a t e s   to  mechanical   k e y - a c t u a t e d   membrane 

s w i t c h e s   and  a lso  to  keyboards ,   formed  from  sa id   s w i t c h e s ,   f o r  

g e n e r a t i n g   b inary   coded  e l e c t r i c a l   s i g n a l s ,   the  keyboard   h a v i n g  

a  data  input   through  the  agency  of  m e c h a n i c a l l y   d e p r e s s i b l e   k e y s .  

The  conven t iona l   e l e c t r i c a l   keyboard ,   for   an  e l e c t r o n i c  

t y p e w r i t e r   or  for  a  d a t a - e n t r y   s t a t i o n ,   compr ises   a  se t   o f  

"key-modules"   a r ranged   in  a  s u i t a b l e   ma t r ix   very  o f t e n   chosen  t o  

s a t i s f y   the  r e q u i r e m e n t s   of  the  a p p l i c a t i o n .   Each  key  module  

compr i ses   at  l e a s t   one  par t   of  a  switch  and  s u p p o r t s   an  i n t e r -  

c h a n g e a b l e   cap  which  bears  the  r e q u i r e d   " legend"   for   t h a t   key .  

A c t u a t i o n   of  a  key  changes  the  e l e c t r i c a l   p r o p e r t i e s   of  a  r e s p e c -  

t i v e   c i r c u i t   e i t h e r   d i r e c t l y   or  i n d i r e c t l y ,   hence  c r e a t i n g   a 

p e r c e p t i b l e   s i g n a l .   Such  changes  may  be  b rought   about   t h r o u g h  

opening  or  c l o s ing   e l e c t r i c a l   c o n t a c t s ,   c a p a c i t a t i v e   e f f e c t s ,  

magnet ic   e f f e c t s   ( i . e .   i n d u c t i v e ,   Hall  e f f e c t ,   e t c . )   or  by 

o p t i c a l   e f f e c t s .   Desi red   c h a r a c t e r i s t i c s   for  such  k e y b o a r d s ,  

. a r i s i n g   from  the  p r a c t i c e   of  t o u c h - t y p i n g   are  key  o p e r a t i n g  

p r e s s u r e s   of  between  50  and  100  gms  f o r c e ,   and  a  f u l l   t r a v e l   o f  

about   4  mm  for  each  key.  Some  o v e r t r a v e l   in  the  key  o p e r a t i o n  

is  a  r e q u i r e m e n t   in  o rde r   to  ensure  p o s i t i v e   o p e r a t i o n ,   g e n e r a l l y  

of  the  o rder   of  1.5  mm,  but  t h i s   e f f e c t   should   not  be  p e r c e p t i b l e  

to  the  o p e r a t o r   and  the  a f o r e s a i d   4  mm  t r a v e l   i n c l u d e s   t h i s  

o v e r t r a v e l .  

Such  key  modules  are  u s u a l l y   i n s e r t e d   in to   a  s u p p o r t i n g  

a p e r t u r e d   p l a t e   for  p o s i t i o n i n g   above  a  p r i n t e d   c i r c u i t   b o a r d  



which  c a r r i e s   the  e l e c t r o n i c   components  a s s o c i a t e d   with  e n c o d i n g  

the  key  s i g n a l s   for   onward  t r a n s m i s s i o n   and  the  i n t e r - m o d u l e  

w i r i n g   in to   which  the  key  modules  are  s o l d e r e d .  

Membrane  switch  a r r ays   ( touch  or  p r e s s u r e   s e n s i t i v e   p a n e l s )  

are  a l so   used  to  provide   d a t a - e n t r y   s t a t i o n s   having  a  v i s u a l l y  

s i m i l a r   a r r a n g e m e n t   to  t h a t   of  c o n v e n t i o n a l   keyboa rds ,   but  t h e s e  

have  not  been  found  s u i t a b l e   for   high  speed  typ ing   because   t h e  

mode  of  o p e r a t i o n ,   e .g .   absence  of  key  t r a v e l ,   e t c . ,   e l i m i n a t e s  

or  r educes   mechanica l   feedback  of  i n f o r m a t i o n   to  the  o p e r a t o r  

dur ing   o p e r a t i o n .   This  shor tcoming   of  such  a r r ays   has  b e e n  

a m e l i o r a t e d   to  some  e x t e n t   by,  for   example,   i n t e r p o s i n g   a  c o l l a p -  

s i b l e   e l emen t   between  each  "key"  and  the  a s s o c i a t e d   membrane 

swi t ch   c o n t a c t s   so  as  to  p rovide   for   a  g r e a t e r   t r a v e l   of  t h e  

"key" .   By  i n t e r p o s i n g   a  second  c o m p r e s s i b l e   e lement   a  degree  o f  

s w i t c h   o v e r t r a v e l   has  been  i n t r o d u c e d   w i t h o u t   g r e a t l y   c o m p l i -  

c a t i n g   the  s t r u c t u r e ,   but  only  at  the  expense  of  an  i n c r e a s e   i n  

the  o p e r a t i n g   fo rce   when  the  o v e r t r a v e l   o p e r a t i o n   is  b rough t   i n t o  

e f f e c t .   Hence  the  o v e r t r a v e l   c h a r a c t e r i s t i c   is  p e r c e p t i b l e   t o  

the  o p e r a t o r .   Moreover,   d i f f i c u l t y   has  been  found  in  p r o v i d i n g  

a  t a c t i l e   r e sponse   with  such  e lements   which  c o r r e s p o n d s   w i t h  

normal ,   a c c e p t a b l e ,   key  o p e r a t i o n ,   and  the  a c t u a t i n g   fo rce   i s  

o f t e n   very  much  h ighe r   than  the  optimum  force   r e f e r r e d   to  above .  

One  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p rov ide   an  

a c t u a t i n g   mechanism  which  can be  i n t e r p o s e d   between  a  c o n v e n t i o n a l  

key-cap   of  a  membrane  key  switch  and  the  c o r r e s p o n d i n g   s w i t c h  

e l emen t   in  the  membrane  switch  panel  so  as  to  p rov ide   t h e  



o p e r a t i n g   c h a r a c t e r i s t i c s   of  a  normal  f u l l - t r a v e l   key .  

It  is  a  f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p rov ide   an 

e l e c t r o n i c   keyboard   with  d i s c r e t e   m e c h a n i c a l l y - d e p r e s s i b l e   k e y s ,  

at  r e l a t i v e l y   low  cos t ,   and  having  a  s ea l ed   membrane  swi tch   a r r a y  

panel  to  p r e v e n t   i ng re s s   of  c o n t a m i n a n t s .  

In  i t s   b r o a d e s t   a spec t   the  i n v e n t i o n   p rov ides   a  k e y - a c t u a t e d  

membrane  swi tch   compr i s ing   a  key  o p e r a t e d   swi tch   a c t u a t i n g  

member  mounted  on a  d i sp l acemen t   sens ing   means  in  the  form  of  a 

s ea l ed   package ,   sa id   package  c o n s i s t i n g   of  f i r s t   and  s e c o n d  

i n s u l a t i v e   membranes  r e s p e c t i v e l y   p o s i t i o n e d   on  e i t h e r   s ide   o f  

a  f u r t h e r   membrane  compris ing  an  a p e r t u r e d   spac ing   member,  t h e  

switch  a c t u a t i n g   member  being  mounted  on  the  f i r s t   of  s a i d  

membranes  and  sa id   f i r s t   and  second  membranes  each  b e a r i n g   a 

r e s p e c t i v e   one  of  an  opposed  pa i r   of  c o a x i a l l y   d i s p o s e d   c o n t a c t s  

a s s o c i a t e d   with  the  switch  a c t u a t i n g   member,  each  c o n t a c t   c o n -  

s i s t i n g   of  a  c o n d u c t i v e   f i lm  d e p o s i t e d   on  the  i n t e r n a l   s u r f a c e  

of  the  r e s p e c t i v e   membrane  and  compr is ing   pa r t   of  a  n o r m a l l y  

open  c i r c u i t   which  is  c losed   when  the  sa id   f i r s t   membrane  i s  

f l exed   i n to   a  space  normally  between  the  membranes  p r o v i d e d   by 

a  c o r r e s p o n d i n g   one  of  the  a p e r t u r e s   in  the  spac ing   member  so  a s  

to  c o n t a c t   the  sa id   second  membrane,  the  sa id   c o n d u c t i v e   f i l m s  

t he r eby   t o u c h i n g   and  sa id   switch  a c t u a t i n g   member  a p p l y i n g  

p r e s s u r e   on  sa id   f i r s t   membrane  along  the  a c t u a t i n g   ax i s   o f  

sa id   c o n t a c t s   through  the  in termedium  of  an  e l e c t r i c a l l y   i s o l a t e d  

spr ing   formed  as  a  f l a t   s t r i p   having  a  bend  at  an  i n t e r m e d i a t e  

p o s i t i o n   a long  i t s   length   so  as  to  def ine   a  l e v e r   having  f i r s t  



and  second  e l o n g a t e   p o r t i o n s   which  are  d i s t i n g u i s h e d   by  t h e  

d i s c o n t i n u i t y   of  d i r e c t i o n   at  the  sa id   bend,  sa id   s p r i n g   h a v i n g  

a  f r e e   end  and  a  s u p p o r t e d   end,  sa id   bend  being  a l i g n e d   w i t h  

the  a c t u a t i n g   axis   of  the  c o n t a c t s ,   sa id   f i r s t   e l o n g a t e   p o r t i o n  

e x t e n d i n g   from  said  s u p p o r t e d   end  of  the  sp r ing   to  the  bend  

along  a  p lane  which  is  s u b s t a n t i a l l y   p a r a l l e l   to  the  p lane  o f  

the  sa id   f i r s t   membrane,  and  sa id   second  e l o n g a t e   p o r t i o n   e x t e n d -  

ing  from  the  bend  to  the  f ree   end  of  the  sp r i ng   g e n e r a l l y   i n  

the  same  d i r e c t i o n   as  sa id   f i r s t   p o r t i o n   and  in  a  p lane  d i s p o s e d  

at  an  angle   i n t e r m e d i a t e   the  plane  of  sa id   f i r s t   membrane  a n d  

the  p lane   p e r p e n d i c u l a r   to  sa id   f i r s t   membrane,  the  f r ee   end  o f  

the  s p r i n g   being  a r r anged   so  as  to  be  d i s p l a c e d   by  the  s w i t c h  

a c t u a t i n g   member  when  the  l a t t e r   is  a c t u a t e d ,   and  the  bend  i n  

the  s p r i n g   forming  a  knee  which  is  p r e s sed   by  sa id   a c t u a t i o n  

a g a i n s t   the  a d j a c e n t   sa id   f i r s t   membrane  so  as  to  d i s p l a c e   i t  

in to   c o n t a c t   with  the  sa id   second  membrane.  The  f r e e   end  o f  

the  s p r i n g   is  a r r anged   d i r e c t l y   benea th   the  r e s p e c t i v e  k e y .  

When  the  key  is  dep re s sed   the  sp r ing   is  hinged  s u b s t a n t i a l l y  

bod i ly   about   i t s   s u p p o r t e d   end  un t i l   the  sa id   knee  by  c o n t a c t -  

ing  the  membrane  s u r f a c e ,   causes  a c t u a t i o n   of  the  r e s p e c t i v e  

swi t ch .   F u r t h e r   t r a v e l ,   i . e .   o v e r t r a v e l ,   of  the  key  a r i s e s  

as  a  r e s u l t   of  a  f l e x i n g   of  the  second  p o r t i o n   of  the  s p r i n g  

r e l a t i v e   to  the  f i r s t   sa id   p o r t i o n .  

In  one  embodiment  of  the  i n v e n t i o n   a  s e r i e s   of  t o n g u e s  

a r r a n g e d   along  a  common  axis  and  each  compr is ing   one  such  

c a n t i l e v e r e d   s p r i n g   are  formed  in,  or  are  s t r u c k   out  of,  the  web 

of  a  channel  s e c t i o n e d   s t r i p   formed  from  a  r e s i l i e n t   m a t e r i a l ,  



sa id   s t r i p   p r o v i d i n g   the  suppor t   for  the  s p r i n g s   and  b e i n g  

mounted,  p r e f e r a b l y   by  means  of  an  a d h e s i v e ,   on  the  membrane 

s u r f a c e   of  a  member  switch  panel .   In  ano the r   embodiment  e a c h  

s p r i n g   is  a  s e p a r a t e   member  and  each  is  s u p p o r t e d   by  the  body 

housing  of  the  switch  a c t u a t i n g   member.  In  the  p r e f e r r e d  

a r r a n g e m e n t   of  t h i s   embodiment  the  said  body  is  p e r m a n e n t l y  

a f f i x e d   to  the  sa id   membrane  s u r f a c e   by  an  a d h e s i v e .   Moreove r  

the  membrane  panel  i t s e l f   is  s i m i l a r l y   a f f i x e d   to  a  r i g i d   p a n e l  

which  forms  i t s   only  s u p p o r t .  

H e r e i n a f t e r   the  i n v e n t i o n   is  f u r t h e r   d e s c r i b e d   by  way  o f  

example  and  with  r e f e r e n c e   to  the  accompanying  d r a w i n g s ,  

w h e r e i n :  

F igure   1  shows  a  membrane  switch  panel  keyboard   having  a 

p l u r a l i t y   of  key  modules  mounted  on  a  membrane  swi tch   p a n e l  

and  an  a s s o c i a t e d   e l e c t r o n i c   s igna l   encoder   b o a r d ;  

Figure   2  shows  a  blank  ready  for   forming  a  key  module  

mounting  s t r i p   for   mounting  key  modules  on  the  keyboard   p a n e l  

of  F igure   1  and  having  a  row  of  a c t u a t i n g   s p r i n g s ;  

F igure   3  shows  a  f u r t h e r   s tage   of  m a n u f a c t u r e   in  which  t h e  

blank  has  been  formed  as  an  e l o n g a t e   channel  and  the  s p r i n g s  

have  been  s t r u c k   out  of  the  blank  but  are  c a n t i l e v e r e d   t h e r e t o ,  

the  f i g u r e   being  a  l o n g i t u d i n a l   s e c t i o n   along  the  p lane  B-B; 

Figure   4  is  a  c r o s s - s e c t i o n   of  the  mounting  s t r i p   a l o n g  

the  p lane  C-C; 

Figure   5  shows  a  s e c t i o n   through  the  keyboard   of  F igure   1 

using  the  key  module  mounted  s t r i p   i l l u s t r a t e d   in  F igures   2  to  4 ;  



Figure  6  shows  an  e n l a r g e d   f r a g m e n t a r y   s e c t i o n a l   view  o f  

the  keyboard  of  F igure   5,  but  with  the  key  modules  r emoved .  

Figure   7a  shows  a  second  embodiment  of  the  i n v e n t i o n   in  an 

exploded  v i e w ;  

Figures   7b  and  7c  show  f e a t u r e s   of  the  switch  a c t u a t i n g  

members  of  F igure   7 a ;  

F igures   8a  and  8b  show  an  e n l a r g e d   and  s e c t i o n e d   p o r t i o n  

of  the  assembly  i l l u s t r a t e d   in  Figure  7a  and  a  s e c t i o n   t h r o u g h  

the  wall  of  the  foo t   of  a  swi tch   a c t u a t i n g   member  a l o n g  

plane  D-D; 

F igures   9a  to  9c  show  a  second  form  of  the  swi tch   a c t u a t i n g  

member  used  in  the  second  embodiment .  

R e f e r r i n g   to  the  d rawings ,   membrane  swi tch   pane ls   fo r   t h e  

keyboard  as  shown  in  F igure   1  are  known  to  comprise   f i r s t   and  

second  shee t s   of  which  at  l e a s t   the  upper  one  is  f l e x i b l e ,  

which  are  p o s i t i o n e d   on  e i t h e r   s ide  of  a  t h i r d   s h e e t .   The 

m u t u a l l y   f a c i n g   s u r f a c e s   of  the  f i r s t   and  second  s h e e t s   c a r r y  

p o s i t i o n a l l y - c o r r e s p o n d i n g   a r r ays   of  c o n t a c t s   and  the  t h i r d  

s h e e t   which  ac ts   as  a  spac ingmember   has  an  a r ray   of  a p e r t u r e s  

which  p o s i t i o n a l l y   c o r r e s p o n d   with  the  a r r ays   of  c o n t a c t s   on 

the  sa id   f i r s t   and  second  s h e e t s .   Each  sa id   a p e r t u r e   d e f i n e s   a  

swi tch   cel l   c o n t a i n i n g   a  p a i r   of  opposed  c o n t a c t s .   P r e s s u r e   on 

the  upper  one  of  s a id   f i r s t   and  second  shee t s   b r ings   the  two 

c o n t a c t s   of  the  swi tch   ce l l   t o g e t h e r   w i th in   the  space  d e f i n e d  

by  the  r e s p e c t i v e   a p e r t u r e   in  the  t h i r d   shee t   so  as  to  make  an 

e l e c t r i c a l   c i r c u i t .   The  upper  shee t   normal ly   is  r e s i l i e n t   so  a s  



to  o b v i a t e   any  n e c e s s i t y   for  a d d i t i o n a l   b i a s i n g   means  to  r e s t o r e  

the  upper  shee t   to  i t s   normal  p l ana r   c o n d i t i o n   a f t e r   e a c h  

a c t u a t i o n .   The  bottom  shee t   may  be  r i g i d ,   in  which  case  t h e  

switch  panel  c o n s i s t i n g   of  the  t h r ee   shee t s   may  be  moun ted  

d i r e c t l y   into  a  c o n s o l e ,   the  bottom  shee t   p r o v i d i n g   al l   t h e  

n e c e s s a r y   suppor t .   In  the  p r e s e n t   a r r a n g e m e n t ,   al l   sa id   s h e e t s  

are  f l e x i b l e   and  are  a d h e s i v e l y   held  t o g e t h e r .   The  bottom  s h e e t  

is  a d h e s i v e l y   mounted  on  a  r i g i d   backing  p l a t e .   In  the  f i r s t  

embodiment  of  the  i n v e n t i o n   d e s c r i b e d   h e r e i n a f t e r   the  s w i t c h  

a c t u a t i n g   members,  forming  the  a c t u a t i n g   pa r t   of  the  key 

modules,   a r e  moun ted   by  being  c l i p p e d   in to   C  channel  s t r i p s   i n  

which  a c t u a t i n g   l e v e r s ,   c a l l e d   he re in   s p r i n g s ,   are  i n t e g r a l l y  

formed.  In  a  second  embodiment,   a l so   d e s c r i b e d   h e r e i n a f t e r ,  

t h e r e   is  a  s e p a r a t e   sp r ing   for   each  key  module,  mounted  on  t h e  

swi tch   a c t u a t o r   member  body,  and  the  l a t t e r   is  s ecu red   d i r e c t l y  

on  the  upper  s u r f a c e   of  the  membrane  switch  panel  by  means  o f  

a d h e s i v e s .  

In  r e s p e c t   of  the  a f o r e s a i d   f i r s t   embodiment,   a  blank  2  a s  

shown  in  Figure  2  is  p repared   from  a  s u i t a b l e   m a t e r i a l ,  

e .g .   p l a s t i c s ,   shee t   sp r ing   s t e e l ,   shee t   b e r y l l i u m - c o p p e r ,   e t c .  

The  blank  is  in  the  form  of  an  e l o n g a t e   s t r i p   and  may  be  of  a n y  

c o n v e n i e n t   l eng th   depending  on  the  number  of  key  modules  to  be  

mounted  on  the  s t r i p .   Along  one  s ide   t h e r e   are  a  s e r i e s   o f  

r e g u l a r l y   spaced  notches   3  and  along  each  s ide   t h e r e   is  a  row 

r e c t a n g u l a r l y   shaped  a p e r t u r e s   4,  the  a p e r t u r e s   on  one  s i d e  

being  in  r e g i s t r a t i o n   with  the  a p e r t u r e s   on  the  o t h e r   so  as  t o  

form  a  l o n g i t u d i n a l   sequence  of  e q u a l l y   spaced  pa i r s   o f  



a p e r t u r e s   a l t e r n a t i n g   with  the  notches  3.  Along  the  c e n t r a l  

axis  12  the re   is  p rovided   a  row  of  U-shaped  s l o t s   6  which  t e r -  

minate  at  each  end  in  l a r g e r   d i ame te r   a p e r t u r e s   7,  thus  d e f i n i n g  

a  weakened  zone  8  at  the  neck  of  each  U-shaped  s l o t .   The  s l o t s  

c o r r e s p o n d   in  number  with  the  pa i r s   of  r e c t a n g u l a r   a p e r t u r e s .  

Two  rows  of  holes  9,  spaced  on  each  s ide  of  the  U-shaped  s l o t s ,  

enable   the  s t r i p   to  be  r i v e t e d   to  a  b a s e .  

A  key  module  mounting  s t r i p   is  formed  by  bending  up  t h e  

s ides   of  the  s t r i p   along  fold   l i nes   i n d i c a t e d   by  the  dash  l i n e s  

10  so  as  to  p rovide   a  channel  of  the  shape  i n d i c a t e d   i n  

F igures   3  and  4.  The  tongues  def ined   by  the  U-shaped  s l o t s   a r e  

deformed  about   fo ld   l i nes   11  normal  to  the  axis  12  out  of  t h e  

plane  of  the  f l o o r   of  the  s t r i p   and  into  the  channel  i n t e r i o r   as  

shown  in  F igures   3  and  4,  so  as  to  p rovide   a  row  of  s p r i n g s   13.  

Each  sp r i ng   is  c a n t i l e v e r e d   to  the  f l o o r   of  the  channel  and  i s  

p r e c i s e l y   bent  so  t h a t   i t s   f r ee   end  is  a  p r e c i s e   p r e s c r i b e d  

d i s t a n c e   above  the  f l o o r .   The  notches  3  de f i ne   a  s e r i e s   o f  

c o p l a n a r   f l a n g e s   14  on  one  s ide  of  the  channel  which  may  be  

i n d i v i d u a l l y   sprung  as ide   to  enable   a  r e s p e c t i v e   key  module  15 

to  be  i n s e r t e d   into  the  channel  as  shown  in  Figure   5,  or  e a s i l y  

removed,  the  a p e r t u r e s   4  r e c e i v i n g   l o c a t i n g   lugs  or  bosses   16 

p rov ided   on  the  l a t e r a l   s ides   of  the  key  modules  15.  

In  the  keyboard  the  channel  is  mounted,  in  a  p a r a l l e l  

a r ray   with  o t h e r s   to  give  a  keyboard  l ayou t   r e q u i r e d   by  t h e  

p a r t i c u l a r   a p p l i c a t i o n ,   for   example  as  shown  in  F igure   1,  one  

switch  e lement   of  which  is  shown  in  the  e n l a r g e d   s e c t i o n a l  

view  in  F igure   6 .  

As  shown  in  Figure  6,  the  membrane  switch  panel  c o m p r i s e s  



a  pa i r   of  f l e x i b l e   shee t s   18,  formed  of  p l a s t i c s   m a t e r i a l ,  

s e p a r a t e d   by  the  spacer   19  of  p l a s t i c s   m a t e r i a l .   An  a r r ay   o f  

a p e r t u r e s   20  (only  one  of  which  is  shown)  r e g i s t e r s   w i t h  

m e t a l l i c ,   opposed,  c o n t a c t s   21  depos i t ed   with  a s s o c i a t e d   i n t e r -  

e lement   p r i n t e d   c i r c u i t r y   (not  shown),  on  the  i n t e r n a l   f a c i n g  

s u r f a c e s   of  the  pai r   of  shee t s   18.  The  upper  and  lower  s u r -  

faces   of  the  spacer   19  are  un i fo rmly   covered  with  an  a d h e s i v e  

l a y e r   of  a c r y l i c   m a t e r i a l ,   thus  bonding  the  two  s h e e t s   18  and  

the  space r   19  t o g e t h e r .   The  a r r angemen t   forms  a  s e a l e d  

as sembly ,   impe rv ious ly   to  m o i s t u r e   from,  say,  a c c i d e n t a l  

s p i l l a g e   of  l i q u i d s .  

A  f u r t h e r   l ayer   of  adhes ive   22  secures   the  swi tch   membrane 

assembly  to  a  s u b s t r u c t u r e   26,  e .g .   a  r i g i d   a luminium  p l a t e .  

The  channel  s t r i p s   are  mounted  d i r e c t l y   onto  the  s w i t c h  

membrane  so  t ha t   the  fo ld   l ine   11  of  each  sp r ing   13  c o i n c i d e s  

with  the  c e n t r a l   axis  of  the  pa i r   of  opposed  c o n t a c t s   21  in  a 

r e s p e c t i v e  o n e   of  a  row  of  swi tch   e lements   and  so  t h a t   the  p a i r  

of  holes   7,  d e f i n ing   the  a f o r e s a i d   weakened  zones  8,  c o r r e s -  

pond  with  r e s p e c t i v e   i n t e r n a l   wal ls   23  of  the  s p a c e r .   The 

r e s p e c t i v e   key  module  (not  shown  in  F igure   6)  is  mounted  t o  

the  a p p r o p r i a t e   a p e r t u r e s   4  in  the  f l a n g e s   of  the  channel   (on  

the  l e f t ,   as  shown  in  Figure   6)  so  t h a t   i t s   a c t u a t i n g   axis  is  i n  

l i n e   g e n e r a l l y   with  the  f ree   end  of  the  sp r ing   13.  The 

a c t u a t i n g   axis  of  the  key  module  is  t h e r e f o r e   d i s p l a c e d   f r o m  

the  c o r r e s p o n d i n g   switch  axis  by  a  d i s t a n c e   equal  to  the  l e n g t h  



from  the  bend  to  the  f ree   end  of  the  s p r i n g .   R ive t s   24  ( o n l y  

one  shown)  are  used  at  a p p r o p r i a t e   i n t e r v a l s   to  s ecu re   the  c h a n -  

nel  s t r i p s   to  the  assembly ;   however,   o t h e r   forms  of  a t t a c h m e n t  

of  the  s t r i p   may  be  used,  i n c l u d i n g   s u i t a b l e   a d h e s i v e s .  

The  f u n c t i o n   of  the  weakened  zones  8  of  the  s p r i n g s   13 

d e f i n e d   by  the  pa i r s   of  holes  7,  is  to  c r e a t e   a  l i n e   of  e a s y  

f l e x u r e ,   t h a t   is  a  form  of  hinge.   When  the  a s s o c i a t e d   key  i s  

d e p r e s s e d   the  r e l e v a n t   sp r ing   13  hinges  about  the  weakened  z o n e ;  

hence  the  "knee"  25  of  the  s p r i n g ,   formed  at  the  fo ld   l ine   11 ,  

f o r c e s   t o g e t h e r   the  r e s p e c t i v e   pa i r   of  c o n t a c t s   21  d i s p o s e d  

u n d e r n e a t h   the  "knee"  so  as  to  make  a  c i r c u i t .   The  sp r ing   13  i s  

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

advan t age   to  a c t u a t e   the  switch  of  about  4:1.   When  the  c o n t a c t s  

21  are  a b u t t i n g   f u r t h e r   d i s p l a c e m e n t   of  the  knee  is  p r e v e n t e d .  

A d d i t i o n a l   p r e s s u r e   on  the  sp r ing   causes  o v e r t r a v e l ,   i . e .   f l e x u r e  

of  the  sp r i ng   about  the  fo ld   l i ne   11  so  t h a t ,   in  i t s   u l t i m a t e l y  

d e p r e s s e d   c o n d i t i o n ,   the  sp r ing   takes   up  the  d i s p o s i t i o n  s h o w n  

in  dashed  o u t l i n e   in  Figure   6.  The  upper  shee t   and  t h e  

c o n t a c t   21  t he reon   will   n a t u r a l l y   be  d i s p l a c e d   downwardly  i n  

t h i s   c o n d i t i o n ,   but  as  an  aid  to  c l a r i t y ,   t h i s   d e t a i l   is  n o t  

shown  in  F igure   6.  When  the  key  is  r e l e a s e d   the  s p r i n g   and  t h e  

r e l a t e d   pa r t   of  the  membrane  switch  r e t u r n   to  t h e i r   p r e - a c t u a t e d  

c o n d i t i o n .  

The  i n c r e a s e   of  p r e s s u r e ,   n e c e s s a r y   to  cause  t h e  

" o v e r t r a v e l "   of  the  sp r ing   and  key,  is  s l i g h t   and  n o t  

o b j e c t i o n a b l e   to  the  o p e r a t o r .  

With  r e f e r e n c e   to  F igures   7a  t o  c   to  F igures   9a  to  c ,   i n  



the  second  embodiment  of  the  i n v e n t i o n   the  body  101  of  each  of  t h e  

swi tch   a c t u a t i n g   members  of  the  key  modules  100  is  p rov ided   with  a 

foo t   102  which  extends   a s y m m e t r i c a l l y   with  r e s p e c t   to  the  a c t u a t i n g  

axis  of  the  member  so  as  to  abut   an  a d j a c e n t   key  module  when 

assembled   in  a  keyboard  with  o t h e r   s i m i l a r   key  modules.   The  foot   p r o -  

vides  a  l a rge   p l ana r   base  area  to  f a c i l i t a t e   a t t a c h m e n t   of  the  r e s p e c -  

t i ve   key  module  to  the  upper  membrane  of  the  membrane  switch  p a n e l  

s o l e l y   by  means  of  an  a d h e s i v e .   An  e l o n g a t e   recess   103  in  the  f o o t  

houses  a c t u a t i n g   sp r ing   104.  Spr ing   104  has  the  same  f u n c t i o n   as  t h e  

s p r i n g s   13  of  the  a f o r e s a i d   f i r s t   embodiment.  Each  sp r i ng   is  p r o -  

vided  with  an  u p s t a n d i n g   dog- l eg   p o r t i o n   105  which  is  lodged  in  a 

v e r t i c a l   s l o t   106  in  the  s ide   wall  of  the  foo t   102  of  the  r e s p e c t i v e  

swi tch   a c t u a t i n g   member  body  and  a  f ree   arm,  compr i s ing   f i r s t   and  

second  p o r t i o n s .   The  f i r s t   p o r t i o n ,   a d j a c e n t   the  dog- leg   p o r t i o n ,  

ex tends   s u b s t a n t i a l l y   in  the  p lane   of  the  base  of  the  sa id   foot   and  

the  second  p o r t i o n   extends   upwardly  from  a  knee  107  in to   c o n t a c t  

with  the  lower  end  of  a  p l u n g e r   108  housed   in  the  sa id   body.  P l u n g e r  

108  has  an  e x t e n s i o n   109  of  c r u c i f o r m   s e c t i o n   on  which  the  r e s p e c t i v e  

key  cap  110  mounts  in  the  c o n v e n t i o n a l   manner .  

The  membrane  switch  shown  in  F i g s .   7a  to  c  is  r e p r e s e n t e d   i n  

an  exploded  view,  as  a  membrane  swi tch   panel  111  forming  p a r t - o f  

a  keyboard ,   which  pa r t   has  t h r e e   key  modules  and  th ree   swi tch   c e l l s .  

The  membrane  switch  panel  111  compr i ses   e s s e n t i a l l y   an  u p p e r  

membrane  112,  a  lower  membrane  113  and  a  spacing  shee t   114  be tween  

them.  On  the  f ac ing   s u r f a c e s   of  the  upper  and  lower  membranes 

the re   are  d e p o s i t e d   in  m u t u a l - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



r e g i s t r a t i o n   r e s p e c t i v e   a r rays   of  m e t a l l i c   c o n t a c t s   115  and  a  m a t r i x  

of  c o n d u c t o r s   which  i n t e r c o n n e c t   the  rows  and  columns  of  the  s a i d  

c o n t a c t s   in  o r t h o g o n a l   d i r e c t i o n s   in  the  c o n v e n t i o n a l   manner  f o r  

keyboard   swi tch   c i r c u i t s .   These  c o n d u c t o r s   are  t e r m i n a t e d   t o g e t h e r  

(a t   116)  on  one  s ide  of  the  board  for   c o n n e c t i o n   to  an  a u x i l i a r y  

c i r c u i t   board  shown,  for   example,  in  F igure   1  for   encoding   t h e  

s i g n a l s   which  are  gene ra t ed   when  the  r e s p e c t i v e   key  s w i t c h e s   a r e  

a c t i v a t e d .   An  a r r ay   of  a p e r t u r e s   117  in  the  spac ing   s h e e t   1 1 4 ,  

a r r a n g e d   in  mutual  co r r e spondence   with  the  c o n t a c t s   115  on  e ach  

of  the  membranes  112  and  113,  de f ine   spaces  c o m p r i s i n g   r e s p e c t i v e  

swi tch   c e l l s   in to   which  when  the  r e s p e c t i v e   key  is  d e p r e s s e d   t h e  

upper  membrane  is  d e f l e c t e d   by  the  r e s p e c t i v e   sp r i ng   104,  t h u s  

f o r c i n g   the  two  m e t a l l i c   c o n t a c t s   t o g e t h e r   with  a  mechan ica l   a d v a n -  

tage  of  4:1  and  t he reby   comple t ing   a  c i r c u i t .  

P r i o r   to  assembly  both  s u r f a c e s   of  the  spac ing   s h e e t   114  a r e  

coa ted   with  an  a c r y l i c   adhes ive   m a t e r i a l .   The  t h r e e   f l e x i b l e  

s h e e t s   are  then  p r e s s e d  t o g e t h e r   to  form  a  s e a l e d   package  which  i s  

impe rv ious   to  m o i s t u r e .  

So  as  to  avoid  problems  caused  by  a  compress ion   of  the  a i r  

t r a p p e d   in  the  c e l l s   during  o p e r a t i o n ,   or  as  a  consequence   o f  

changes  in  a t m o s p h e r i c   p r e s s u r e ,   the  rows  of  a p e r t u r e s   in  shee t   114 

are  l i n k e d   by  s l o t s .   These  s l o t s   may  ex tend  to  pneumat ic   t e r m i n a l s  

(not   shown)  and  be  coupled  t he r eby   to  a i r   i n l e t   f i l t e r s ,   e t c . ,   o r  

one  or  m o r e , p n e u m a t i c   p r e s su re   compensa to rs   (not  shown)  by  means  o f  

which  l a r g e   changes  in  ambient  p r e s s u r e   may  be  compensa ted ,   such  as  

may  be  e x p e r i e n c e d ,   for   example,  in  a v i a t i o n   u s e .  



Between  the  upper  membrane  112  and  the  assembly  of  key 

modules  100  the re   is  p rov ided   a  f u r t h e r   a p e r t u r e d   spac ing   s h e e t  

118  having  an  a r ray   of  a p e r t u r e s   119  in  mutual  c o r r e s p o n d e n c e   w i t h  

the  swi tch   c e l l s   and  the  r e s p e c t i v e   key  modules.   Sheet   118  i s  

a lso  coa ted   on  both  s ides   with  an  adhes ive   m a t e r i a l   be fo re   a s s e m -  

bly  so  t ha t   i t   forms  an  a d h e r e n t   member  for  a d h e s i v e l y   m o u n t i n g  

the  key  modules  on  the  membrane  switch  panel  111.  The  a p e r t u r e s  

119  are  made  l a rge   enough  to  accommodate  the  e n t i r e   o p e r a t i v e  

l eng th   of  the  spr ing   and  the  shee t   t h i c k n e s s   is  chosen  to  p r o v i d e  

the  s p e c i f i e d   p r e - c o n t a c t   f ree   t r a v e l   of  the  sp r ing   upon  a c t u a t i o n .  

For  the  example  quoted  h e r e i n a f t e r   the  t h i c k n e s s   of  the  shee t   was 

5  t h o u s a n d t h s   of  an  inch  ( .125  mm).  The  a p e r t u r e s   119  may  be  o f  

any  c o n v e n i e n t   shape,   e .g .   c i r c u l a r ,   e l l i p t i c a l ,   ob long ,   e t c . ,  

and  need  not  be  l i nked   by  s l o t s   as  they  are  open  to  the  a t m o s p h e r e  

via  the  i n t e r i o r   of  the  swi tch   a c t u a t i n g   member  bod i e s .   A  f u r t h e r ,  

u s u a l l y   n o n - a p e r t u r e d   membrane  (not  shown)  coated   on  both  s i d e s  

with  adhes ive   m a t e r i a l   may  be  used  to  a d h e s i v e l y   mount  t h e  

assembled   membrane  switch  panel  111  on  a  r i g i d   base  p l a t e   120 .  

The  p r e c i s e   a r r angemen t   of  the  switch  a c t u a t i n g   members  101 

on  the  membrane  switch  panel  111  is  shown  in  the  e n l a r g e d   s e c t i o n  

d e t a i l   of  Figure  8a.  For  the  conven i ence   of  t h i s   i l l u s t r a t i o n ,  

only  a  pa r t   of  one  key  module  and  one  switch  cel l   is  shown.  As 

seen,   the  foot   102  of  the  swi tch   a c t u a t i n g   member  body  is  a r r a n g e d  

so  t h a t   i t   s l i g h t l y   o v e r l a p s   the  edge  of  the  a p e r t u r e   119  in  t h e  

top  spac ing   shee t   118.  In  t h i s   p o s i t i o n   the  "knee"  107  ( n o t  

shown)  of  the  sp r ing   104  p r e c i s e l y   a l i g n s   with  the  a c t u a t i n g   a x i s  

of  the  t w o - _ _ .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  



c o n t a c t s   115  of  the  r e s p e c t i v e   c e l l .   Also  t h e r e   is  shown  i n  

t h i s   s e c t i o n   the  d e t a i l   of  the  s l o t   106  in  the  s ide   wall  of  t h e  

f o o t   102.  This  s l o t   is  p rovided   with  t h r e e   i n t e r n a l   f a c i n g  

r ib s   which  extend  towards  the  c e n t r a l   plane  of  the  s l o t   and  a r e  

spaced   only  s u f f i c i e n t l y   far   a p a r t   to  r e c e i v e   the  d o g - l e g  

p o r t i o n   105  of  the  spr ing   104  when  i t   is  bowed  about  a  v e r t i c a l  

a x i s .   This  is  seen  p a r t i c u l a r l y   in  Fig.  8b  which  shows  a  s e c t i o n  

th rough   the  s l o t   106  along  the  p lane  D-D.  The  two  r i b s   121  on 

the  a c t u a t i o n   axis  s ide  are  cambered  at  the  bottom  of  the  s l o t  

so  t h a t   the  dog- leg   p o r t i o n   can  be  e a s i l y   i n s e r t e d .   As  the  dog- 

leg  p o r t i o n   is  pushed  up  into  the  s l o t ,   the  camber  on  the  s a i d  

r ib s   121  fo rces   i t   p r o g r e s s i v e l y   in to   the  bowed  shape.   Being  a 

r e s i l i e n t   member,  the  dog- leg   p o r t i o n   e x e r t s   a  f r i c t i o n a l   f o r c e  

on  the  r ibs   121,  122  which  m a i n t a i n s   i t   in  p o s i t i o n   in  t h e  

s l o t .   The  t h i r d   rib  122  extends   s u b s t a n t i a l l y   to  the  base  o f  

the  s l o t   so  as  to  p reven t   f l e x i n g   of  the  dog- l eg   p o r t i o n   when 

the  arm  of  the  sp r ing   is  d e p r e s s e d   dur ing  normal  f u n c t i o n i n g .  

On  a c t u a t i o n   of  the  r e s p e c t i v e   key  module  the  f r ee   end  

of  the  arm  of  the  sp r ing   is  engaged  and  d e p r e s s e d   by  t h e  

p l u n g e r   108,  the  sp r ing   f l e x i n g   b o d i l y   s u b s t a n t i a l l y   about  t h e  

r i g h t - a n g l e   bend  at  the  base  of  the  dog- l eg   p o r t i o n   un t i l   t h e  

knee  107,  by  engaging  the  upper  membrane  112  through  t h e  

a p e r t u r e   119  and  d i s p l a c i n g   i t   in to   the  a p e r t u r e   117,  i s  

a r r e s t e d   by  the  coming  t o g e t h e r   of  the  c o n t a c t s   115.  O v e r t r a v e l  

of  the  sp r ing   occurs  t h e r e a f t e r ,   but  the  f l e x i n g   now  takes  p l a c e  

at   the  knee  107  and  in  the  sa id   second  p o r t i o n   of  the  s p r i n g .  

In  the  f u l l y   depressed   c o n d i t i o n   of  the  sp r i ng   i t s   f r ee   end 



will   be  lodged  wi th in   the  a p e r t u r e   119. 

One  of  the  f e a t u r e s   of  the  form  of  mounting  used  for  t h e  

s p r i n g   in  the  second  embodiment  is  t h a t   any  t endency   for   t h e  

s p r i n g   to  come  out  of  the  s l o t   in  the  foot   (which  is  u n l i k e l y  

because   of  the  bowing  of  the  dog  leg  p o r t i o n )   is  overcome  when 

the  key  is  f u l l y   a c t u a t e d   because  the  sp r i ng   t r i e s   to  p i v o t  

about   i t s   knee  107  during  the  o v e r t r a v e l   p o r t i o n   of  movement 

and  t h e r e b y   fo rce   the  dog- leg  po r t ion   f u l l y   in to   the  s l o t   i f   i t  

is  not  so  d i sposed   a l r e a d y .   By  th i s   means  permanent   f i x i n g   o f  

the  s p r i n g   onto  or  in  the  body  of  the  swi tch   a c t u a t i n g   member 

becomes  t o t a l l y   u n n e c e s s a r y ,   thereby  g r e a t l y   s i m p l i f y i n g   manu- 

f a c t u r e   and  reduc ing   the  pa r t s   r e q u i r e d   in  t h i s   form  of  t h e  

swi tch   a c t u a t i n g   member  to  four ,   namely  the  body  101,  t h e  

s p r i n g   104,  the  p lunger   108  and  the  key  cap  110 .  

F igures   9a  to  c  i l l u s t r a t e   an  a l t e r n a t i v e   form  of  the  key 

module,   used  in  the  second  embodiment,  mainly  i n t e n d e d   t o  

p r o v i d e   s p e c i a l   f u n c t i o n s   in  keyboards  used  for   word  p r o c e s s o r s  

and  the  l i k e .   A  keyboard  may  t h e r e f o r e   c o n t a i n   both  types  o f  

module  or  a d a p t a t i o n s   c o n t a i n i n g   some  of  t h e i r   f e a t u r e s .   The 

key  module  of  F igures   9a  to  c  has  the  same  bas i c   p a r t s   as  t h e  

key  modules  i l l u s t r a t e d   in  Figures  7a  to  c  and  o p e r a t e s   i n  

e x a c t l y   the  same  manner.  These  basic   p a r t s   are  t h e r e f o r e   g i v e n  

the  same  r e f e r e n c e   numerals  in  both  se t s   of  f i g u r e s .  

The  key  module  of  F igure   9  is  p rov ided   with  two  h o r i z o n t a l  

e l o n g a t e   r e c e s s e s   121,  122,  and  two  v e r t i c a l   e l o n g a t e   r e c e s s e s  

123,  124  in  the  e x t e r n a l   upper  s u r f a c e s   of  the  body  101.  These  

r e c e s s e s   are  i n t ended   to  house  a  l i g h t   e m i t t i n g   diode  125  and  



al low  a  choice   of  l o c a t i o n s ,   the  l o c a t i o n   being  dependen t   upon 

t h e  t y p e   of  key  cap  which  is  f i t t e d   to  the  module.  In  u s e ,  

the  diode  i s ,   of  course ,   e n e r g i s e d ,   so  as  to  p rov ide   u n d e r -  

i l l u m i n a t i o n   of  the  key  cap,  whenever  the  r e s p e c t i v e   key  i s  

o p e r a t e d .   A  p l u r a l i t y   of  s l o t s   and  passages   th rough  the  f o o t  

of  the  body  which  communicate  with  the  a f o r e s a i d   r e c e s s e s   a r e  

p r o v i d e d   to  enable   the  t e rmina l   wires  126  of  the  diode  to  be  

taken  through  the  foot   of  the  module  and  through  the  membrane 

swi t ch   panel  and  be  wired  up  to  sw i t ches   on  the  e l e c t r o n i c  

encod ing   c i r c u i t   b o a r d .  

The  sa id   body  101  a lso   has  a  passage   127  on  i t s   upper  p a r t  

t h rough   the  r e s p e c t i v e   s ide   wall  which  exposes  the  lower  p a r t  

(not   seen  in  the  drawing)  of  the  p lunge r   108.  The  l a t t e r   has  

a  r e c e s s   in  i t s   s ide ,   which  is  a l i g n e d   with  the  sa id   a p e r t u r e  

127,  which  is  adapted   to  r e c e i v e   the  c ranked  end  of  an  

o p t i o n a l l y   f i t t e d   d o u b l e - c r a n k e d   bar  128,  the  l a t t e r   when  f i t t e d  

being  p i v o t a l l y   suppor ted   and  r e t a i n e d   w i th in   a  t h r e e q u a r t e r -  

c i r c u l a r - s h a p e d   recess   129  p rov ided   in  a  web  130  fo rmed   on  t h e  

s ide   of  the  body  and  being  s i m i l a r l y   s u p p o r t e d   by  i d e n t i c a l  

a r r a n g e m e n t s   on  a d j a c e n t   key  modules.   A  s i m i l a r l y   r e c e s s e d  

web  131  is  p rov ided   on  the  same  body  a l o n g s i d e   the  f i r s t   s a i d  

web  on  the  near  s ide   of  the  a p e r t u r e   127,  as  shown,  for   t h e  

purpose   of  s u p p o r t i n g   the  d o u b l e - c r a n k e d   bar  from  t h a t   s i d e .  

The  f u n c t i o n   of  the  bar  is  to  p rov ide   a  mechan ica l   l i n k a g e  

which  t r a n s m i t s   a  key  d i s p l a c e m e n t   from  one  key  module  to  a n o t h e r  

key  module  s i t u a t e d   in  the  same  row.  Such  p r o v i s i o n   is  r e q u i r e d ,  

fo r   example,   when  two  spaced  a p a r t   swi tch   a c t u a t i n g   members  a r e  



employed  to  suppor t   a  space  bar,   or  when  one  l e n g t h e n e d   key  c a p  

is  f i t t e d   to  two  a d j a c e n t   key  m o d u l e s .  

Example  

In  p r e - p r o d u c t i o n   models  of  the  second  embodiment  of  the  key 

a c t u a t e d   membrane  swi tches   d e s c r i b e d   he re in   which  have  s u c c e s s -  

f u l l y   comple ted   more  than  5000,000  key  d e p r e s s i o n s ,   the  s a l i e n t  

d imens ions   w e r e : -  



1.  A  key  a c t u a t e d   membrane  switch  compris ing  a  key  o p e r a t e d  

swi tch   a c t u a t i n g   member  mounted  on  a  d i s p l a c e m e n t   s e n s i n g   means 

in  the  form  of  a  s e a l ed   package ,   sa id   package  c o n s i s t i n g   of  f i r s t  

and  second  i n s u l a t i v e   membranes  r e s p e c t i v e l y   p o s i t i o n e d   on  e i t h e r  

s ide   of  a  f u r t h e r   membrane  compr i s ing   an  a p e r t u r e d   spac ing   member,  

the  swi tch   a c t u a t i n g   member  being  mounted  on  the  f i r s t   of  s a i d  

membranes  and  sa id   f i r s t   and  second  membranes  each  b e a r i n g   a  

r e s p e c t i v e   one  of  an  opposed  pa i r   of  c o a x i a l l y   d i s p o s e d   c o n t a c t s  

a s s o c i a t e d   with  the  swi tch   a c t u a t i n g   member,  each  c o n t a c t   c o n s i s t -  

i n g  o f   a  c o n d u c t i v e   f i lm  d e p o s i t e d   on  the  i n t e r n a l   s u r f a c e   o f  

the  r e s p e c t i v e   membrane  and  compr i s ing   par t   of  a  normal ly   open  

c i r c u i t   which  is  c lo sed   when  the  said  f i r s t   membrane  is  f l e x e d  

in to   a  space  normal ly   between  the  membranes  p rov ided   by  a  c o r r e s -  

ponding  one  of  the  a p e r t u r e s   in  the  spac ing   member  so  as  to  c o n -  

t a c t   the  sa id   second  membrane,  the  sa id   c o n d u c t i v e   f i lms   t h e r e b y  

t o u c h i n g   and  said  s w i t c h  a c t u a t i n g   member  app ly ing   p r e s s u r e   on  s a i d  

f i r s t   membrane  along  the  a c t u a t i n g   axis  of  said  c o n t a c t s   t h r o u g h  

the  i n t e rmed ium  of  an  e l e c t r i c a l l y   i s o l a t e d   sp r ing   formed  as  a 

f l a t   s t r i p   having  a  bend  at  an  i n t e r m e d i a t e   p o s i t i o n   along  i t s  

l eng th   so  as  to  de f ine   a  l e v e r   having  f i r s t   and  second  e l o n g a t e  

p o r t i o n s   which  are  d i s t i n g u i s h e d   by  the  d i s c o n t i n u i t y   of  d i r e c t i o n  

at  the  sa id   bend,  s a id   sp r i ng   having  a  f ree   end  and  a  s u p p o r t e d  

end,  s a id   bend  being  a l i g n e d   with  the  a c t u a t i n g   axis  of  the  c o n -  

t a c t s ,   s a id   f i r s t   e l o n g a t e   p o r t i o n   ex tending   f r o m  s a i d   s u p p o r t e d  

end  of  the  s p r i n g   to  the  bend  along  a  plane  which  is  s u b s t a n t i a l l y  



p a r a l l e l   to  the  plane  of  the  sa id   f i r s t   membrane,  and  s a i d  

second  e l o n g a t e   p o r t i o n   ex tend ing   from  the  bend  to  the  f r e e  

end  of  the  s p r i n g   g e n e r a l l y   in  the  same  d i r e c t i o n   as  s a i d  

f i r s t   p o r t i o n   and  in  a  plane  d i sposed   at  an  angle   i n t e r m e d i a t e  

the  plane  of  s a id   f i r s t   membrane  and  the  plane  p e r p e n d i c u l a r   t o  

sa id   f i r s t   membrane,  the  f ree   end  of  the  sp r ing   being  a r r a n g e d  

so  as  to  be  d i s p l a c e d   by  the  switch  a c t u a t i n g   member  when  t h e  

l a t t e r   is  a c t u a t e d ,   and  the  bend  in  the  sp r ing   forming  a  knee  

which  is  p r e s s e d   by  said  a c t u a t i o n   a g a i n s t   the  a d j a c e n t   s a i d  

f i r s t   membrane  so  as  to  d i s p l a c e   i t   into  c o n t a c t   with  the  s a i d  

second  membrane.  

2.  A  key  a c t u a t e d   membrane  switch  accord ing   to  Claim  1  w h e r e i n  

the  sp r i ng   forms  pa r t   of  a  c h a n n e l - s e c t i o n   member  which  i s  

mounted  by  means  of  i t s   i n t e r c o n n e c t e d   web  on  the  s a i d   f i r s t  

membrane,  sa id   sp r ing   being  de f ined   by  means  of  a  U-shaped  s l o t   i n  

the  sa id   i n t e r c o n n e c t i n g   web  and  sa id   second  p o r t i o n   t h e r e o f   b e i n g  

s t r u c k   out  of  the  plane  of  the  web  along  a  l ine   i n t e r s e c t i n g   t h e  

arms  of  the  U-shaped  s l o t   at  a  p o s i t i o n   i n t e r m e d i a t e   of  the  two 

ends  of  the  s p r i n g .  

3.  A  key  a c t u a t e d   membrane  switch  accord ing   to  Claim  2  in  which  

the  swi tch   a c t u a t i n g   member  is  suppor t ed   on  the  c h a n n e l - s e c t i o n  

member  by  means  of  lugs  which  en t e r   into  c o r r e s p o n d i n g   a p e r t u r e s  

in  the  f l a n g e   members  of  the  c h a n n e l - s e c t i o n   member. 

4.  A  membrane  keyboard  having  a  p l u r a l i t y   of  s w i t c h e s ,   e ach  

a c c o r d i n g   to  Claim  2  or  Claim  3  wherein  a  p l u r a l i t y   of  s p r i n g s  

are  formed  in  the  i n t e r c o n n e c t i n g   web  of  the  c h a n n e l - s e c t i o n  



member  along  and  c o a x i a l l y   with  a  l o n g i t u d i n a l   axis   t h e r e o f ,  

each  sp r ing   being  a s s o c i a t e d   with  a  r e s p e c t i v e   swi tch   a c t u a t i n g  

member. 

5.  A  key  a c t u a t e d   membrane  switch  acco rd ing   to  Claim  1  w h e r e i n  

the  switch  a c t u a t i n g   member  comprises   a  p lunger   and  a  h o u s i n g  

in  which  the  p l u n g e r   s l i d e s ,   the  sa id   housing  having  a  s u b s t a n -  

t i a l l y   p l a n a r   base  which  i n c o r p o r a t e s   an  asymmetr ic   f o o t ,   t h e  

sa id   sp r ing   being  a t t a c h e d   to  the  o u t e r   end  of  the  f oo t   at  i t s  

suppor t ed   end  and  the  sa id   base  being  held  f a s t   by  means  of  a n  

adhes ive   on  the  s a i d   f i r s t   membrane  or  on  an  a p e r t u r e d   membrane 

which  is  i n t e r m e d i a t e   sa id   swi tch   a c t u a t i n g   member  and  s a i d  

f i r s t   membrane.  

6.  A  key  a c t u a t e d   membrane  switch  acco rd ing   to  Claim  5  w h e r e i n  

the  ou t e r   end  of  the  foot   i n c o r p o r a t e s   a  v e r t i c a l   s l o t   w h i c h  

extends   from  i t s   u n d e r s i d e   and  said  s p r i n g   has  a  dog  leg  p o r t i o n  

a r r anged   s u b s t a n t i a l l y   at  r i g h t   angles   to  the  sa id   f i r s t   p a r t   o f  

the  c a n t i l e v e r e d   p o r t i o n   at  i t s   s u p p o r t e d   end  which  is  e n t e r e d  

into  t h i s   s l o t ,   the  wal ls   of  the  l a t t e r   s e r v i n g   to  r e t a i n   t h e  

sp r ing   in  the  hous ing  by  v i r t u e   of  an  i n t e r f e r e n c e   f i t   by  t h e  

sa id   dog  leg  p o r t i o n   between  the  wal ls   of  the  s l o t .  

7.  A  key  a c t u a t e d   membrane  swi tch   a cco rd ing   to  Claim  6  w h e r e i n  

sa id   s l o t   is  p r o v i d e d   with  r ibs   on  i t s   i n t e r n a l   w a l l s ,   w h e r e b y  

the  sa id   dog  leg  p o r t i o n   of  the  s p r i n g   is  bowed  on  i t s   i n s e r t i o n  

into  the  s l o t   abou t   a  v e r t i c a l   a x i s .  

8.  A  membrane  keyboard  having  a  p l u r a l i t y   of  s w i t c h e s   e a c h  

accord ing   to  any  of  Claims  5  to  7 .  

9.  A  membrane  keyboard  a cco rd ing   to  any  p reced ing   c l a i m ,  

wherein  said  f i r s t - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  



and  second  membranes  are  s e p a r a t e d   by  an  a d h e s i v e l y   coa ted   a p e r -  

tu red   spac ing   shee t   of  p r e s c r i b e d   t h i c k n e s s   whereby  the  normal  

s e p a r a t i o n   of  the  c o n t a c t s   of  said  pa i r s   of  c o n t a c t s   is  a s s u r e d ,  

the re   being  an  a r r ay   of  a p e r t u r e s   in  sa id   spacing  shee t   each  o f  

which  r e s p e c t i v e l y   c o i n c i d e s   with  the  pa i r s   of  c o n t a c t s   a p p e r -  

t a i n i n g   to  a  r e s p e c t i v e   switch  a c t u a t i n g   member,  said  f i r s t   and 

second  membranes  being  bonded  to  sa id   spac ing   shee t   by  t h e  

adhes ive   c o a t i n g   so  as  to  p rovide   sa id   sea led   p a c k a g e .  

10.  A  membrane  keyboard  a c c o r d i n g   to  Claim  9  wherein  s a i d  

spac ing   shee t   has  a  p l u r a l i t y   of  s l o t s   which  r e s p e c t i v e l y   l i n k  

the  a p e r t u r e s   of  r e s p e c t i v e   rows  of  a p e r t u r e s .  

11.  A  membrane  keyboard  a c c o r d i n g   to  Claim  10  where in   the  s a i d  

s l o t s   communicate  with  pneumat ic   t e r m i n a l s   whereby  a i r   may  be 

admi t t ed   to  or  exhaus ted   from  the  spaces  def ined   by  sa id   rows 

of  a p e r t u r e s   in  the  spac ing   s h e e t .  

12.  A  key  a c t u a t e d   membrane  switch  accord ing   to  Claim  1  or  any  

claim  appendant   t h e r e t o   wherein   the  sa id   s p r i n g  i s   d i m e n s i o n e d  

so  as  to  p rov ide   a  mechanical   advantage   of  a p p r o x i m a t e l y   4 :1  

during  the  i n i t i a l   o p e r a t i o n   of  the  s w i t c h .  

13.  A  membrane  keyboard  a c c o r d i n g   to  any  of  Claims  9  to  11 

wherein  the  sp r ing   of  each  switch  a c t u a t i n g   member  is  d i m e n s i o n e d  

so  as  to  p rov ide   a  mechanical   advantage   of  a p p r o x i m a t e l y   4 :1  

during  the  i n i t i a l   o p e r a t i o n   of  the  s w i t c h .  
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