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©  Contact  keyboard  and  method  of  its  manufacture. 
A  contact  keyboard  comprising  a  plurality  of  keys  (10) 

each  having  an  actuator  (11)  movable  axially  in  opposition  to 
the  action  of  an  elastic  element  (22)  to  effect  the  connection 
of  parts  (23-25)  of  an  electric  circuit.  The  actuators  (11)  are 
slidable  in  guide  recesses  (12)  formed  by  moulding  in  a 
single  block  (15)  of  plastics  material.  Assembly  of  the 
actuators,  the  guide  block,  the  elastic  elements  and  the 
electric  circuit  on  a  supporting  plate  (16)  can  be  effected 
automatically.  Assembly  takes  place  with  the  block  (15) 
upside  down,  on  the  plate  (16).  The  actuators  (12)  are 
moulded  in  one  piece  with  connecting  sprues  and  are 
inserted  in  one  operation.  The  sprues  are  then  removed,  the 
elastic  elements  (22)  are  put  in  place  and  then  a  printed 
circuit  board  (26)  is  fitted. 



The  p resen t   i n v e n t i o n   r e l a t e s   to  a  c o n t a c t   keyboard  

for  a  t y p e w r i t e r   or  o ther   o f f i c e  m a c h i n e   and  to  a  method  o f  

m a n u f a c t u r i n g   the  keyboard.   The  keyboard  a cco rd ing   to  t h e  

i n v e n t i o n   is  of  the  type  compr is ing   a  p l u r a l i t y   of  keys  each  

having  an  a c t u a t o r   movable  a x i a l l y   in  o p p o s i t i o n   to  the  a c t i o n  

of  an  e l a s t i c   element  to  e f f e c t   the  comple t ion   of  an  e l e c t r i c  

c i r c u i t ,   and  in  which  each  a c t u a t o r   is  s l i d a b l e   in  a 

c o r r e s p o n d i n g   guide  r e c e s s .  

A  keyboard  is  known  wherein  each  a c t u a t o r   is  s l i d a b l e  

in  a  small  block  of  p l a s t i c s   m a t e r i a l   s u i t a b l y   shaped  to  form  a  

modular  element  i n s e r t a b l e   in  a  c o r r e s p o n d i n g   seat   in  a  b a s e  

s t r u c t u r e   in  accordance  with  a  p r ede t e rmined   a r rangement .   T h i s  

keyboard,   a l though  having  some  advan tages   a s s o c i a t e d   with  t h e  

modu la r i t y   of  the  keys,  does,  however,  p r e s e n t   the  drawback  o f  

being  r a t h e r   c o s t l y ,   p r e c i s e l y   because  p r i o r   to  the  f i t t i n g   o f  

each  modular  element  in  the  base  s t r u c t u r e   each  module  must  be 

p re -a s sembled   s e p a r a t e l y .  

The  o b j e c t  o f  t h e   p resen t   i n v e n t i o n   is  to  provide  a 

con t ac t   keyboard  which  has  a  l im i t ed   number  of  pa r t s   to  be 

assembled  and  which  is  r e l i a b l e   and  i n e x p e n s i v e .  

In  accordance   with  th i s   o b j e c t ,   the  k e y b o a r d  

acco rd ing   to  the  i n v e n t i o n   is  c h a r a c t e r i s e d   in  tha t   a  p l u r a l i t y  

o f  g u i d e  r e c e s s e s   f o r  t h e  a c t u a t o r s   is  formed  in  a  s ing le   s u p p o r t  

b l o c k .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  more  d e t a i l ,  

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

in  which :  

Fig.  1  is  a  s e c t i o n a l   side  view  of  a  key  of  the  k e y -  

board  accord ing   to  the  i n v e n t i o n ;  

Fig.  2  is  a  p e r s p e c t i v e   view of some  d e t a i l s   of  t h e  

keyboard  accord ing   to  the  i n v e n t i o n ;  

Fig.  3  is  a  median  s ec t i on   of  ano the r   d e t a i l   of  t h e  

keyboard  accord ing   to  the  i n v e n t i o n   in  a  f i r s t   embodiment;  

Fig.  4  i s   a  median  s ec t i on   of  the  d e t a i l   of  Fig.  3  i n  

a  second  embodiment;  

Fig.  5  is  a  plan  view  of  a  f u r t h e r   d e t a i l   of  t h e  

keyboard  accord ing   to  the  i n v e n t i o n ;  



Fig.  6  is  a  s ide   view  of the  d e t a i l   of  Fig.  5; 

Fig.  7  is  a  p e r s p e c t i v e   view  of  some  pa r t s   of  t h e  

keyboard  accord ing   to  the  i n v e n t i o n   and  of  some  a p p a r a t u s  

necessa ry   for  the  manufac tu re   t h e r e o f ;  

Fig .   8  is  a  p e r s p e c t i v e   view  of  the  pa r t s   of  t h e  

keyboard  of  Fig.  7  a f t e r   t h e i r   a s s e m b l y ;  

Fig.  9  is  a  p e r s p e c t i v e   view  of  other   pa r t s   of  t h e  

keyboard  accord ing   to  the  i n v e n t i o n   and  of  other   a p p a r a t u s  

necessa ry   for  the  manufac tu re   t h e r e o f ;  

Fig.  10  is  a  p e r s p e c t i v e   view  of  the  pa r t s   of  t h e  

keyboard  of  Figs.   7  and  9  a f t e r   t h e i r   assembly;  and 

Fig.  11  is  a  p e r s p e c t i v e   view  of  f u r t h e r   pa r t s   of  t h e  

keyboard  accord ing   to  the  i n v e n t i o n   and  of  a  f u r t h e r   a p p a r a t u s  

necessa ry   for  the  manufac tu re   t h e r e o f .  

Re fe r r i ng   to  Fig.  1,  the  keyboard  accord ing   to  t h e  

i nven t ion   comprises   a  p l u r a l i t y   of  keys  10  each  of  which  has  a  

cap  13  mounted  on  an  a c t u a t o r   11  which  is  s l i d a b l e   a x i a l l y  

wi th in   a  c y l i n d r i c a l   r e c e s s   12  formed  in  a  block  15  o f  

t h e r m o p l a s t i c   m a t e r i a l .  

According  to  a  c h a r a c t e r i s t i c   of  the  i n v e n t i o n ,   a l l  

the  r e c e s s e s   12  of  the  keyboard  are  formed  in  the  block  15  ( F i g .  

2)  by  mou ld ing .  

The  block  15  is  mounted  on  a  support   p l a t e   16  (Fig.  1) 

with  the  i n t e r p o s i t i o n   of  a  mat  17  of  sound-abso rb ing   m a t e r i a l ,  

for  example  rubber .   To  f a c i l i t a t e   the  mounting  of  the  b l o c k  .  

15  on  the  p l a t e   16,  t he .b lock   i t s e l f   may  be  c o n s t i t u t e d   by  s e v e r a l  

e lements   20  (Fig.  2),  in  each  of  which  there   is  formed  a  

p l u r a l i t y   of  r e c e s s e s   12  and  i n t e r c o n n e c t e d   by  f l e x i b l e   t o n g u e s  

21  produced  in  one  piece  with  the  e lements   20. 

The  a c t u a t o r s   11  are  a l so   of  t h e r m o p l a s t i c   m a t e r i a l ,  

are  formed  in  a  c l u s t e r   dur ing   a  s ing le   moulding  s tage  and  a r e  

i n t e r c o n n e c t e d   by  sprues   30.  The  arrangement  of  the  a c t u a t o r s  

11 iin the  c l u s t e r   c o r r e s p o n d s   to  tha t   of  the  r e c e s s e s   12  in  t h e  

block  15.  The  sprues  30  are  s u i t a b l e   for  being  removed  a f t e r  

the  c l u s t e r   of  a c t u a t o r s   11  has  been  i n s e r t e d   in  t h e  

c o r r e s p o n d i n g   r e c e s s e s   12  in  the  block  15,  as  wi l l   be  d e s c r i b e d  

l a t e r   on.  

An  e l a s t i c   e lement   22  (Fig.  1)  c o n s t i t u t e d   by  a  dome 



of  s i l i c o n e   rubber  in  the  form  of  an  inve r t ed   cup  is  a d a p t e d  

to  coopera t e   with  the  bottom  par t   of  each  a c t u a t o r   11.  

According  to  a  f i r s t   embodiment,  the  median  s e c t i o n   of  e a c h  

e l a s t i c   element  22  is  that   i l l u s t r a t e d   in  Fig  3,  while  in  a  

second  embodiment  each  e l a s t i c   element  22  may  have  the  median  

s e c t i o n   of  the  type  i l l s u t r a t e d   in  Fig.  4.  Each  a c t u a t o r   11 

(Fig.  1)  is  urged  by  the  c o r r e s p o n d i n g   e l a s t i c   e l e lment   22 

towards  the  s o u n d - a b s o r b i n g   mat  17,  aga ins t   which  i t   is  a r r e s t e d  

by  two  stop  e lements   18  of  the  a c t u a t o r .  

A  c y l i n d r i c a l   pad  23  (Figs .   1 ,3 ,4)   of  c o n d u c t i v e  

s i l i c o n e   rubber   is  f ixed  to  the  i n s i d e   of  each  dome  22  and  i s  

adapted  to  s h o r t - c i r c u i t   two  e lements   24  and  25  of  a  p r i n t e d  

c i r c u i t   26  when  the  key  10  is  dep re s sed ,   to  gene ra t e   in  t h i s  

way  in  known  manner  a  c o r r e s p o n d i n g   e l e c t r i c   s i g n a l .   The 

shape  of  the  e l a s t i c   e lements   22  ensures   snap  con tac t   of  t h e  

pad  23  on  the  elements  24  and  25 .  

The  e l a s t i c   e lements   22  of  the  keyboard  may be  

produced  i n d i v i d u a l l y   or  formed  in  one  or  more  rubber  mats  28 

(Figs .   5  and  6 ) ,  i n   an  a r r angement   co r r e spond ing   to  tha t   of  t h e  

r e c e s s e s   12,  by  t e c h n o l o g i e s   known  per  s e .  

The  method  of  manufac tu re   of  the  keyboa rd  

h e r e i n b e f o r e   d e s c r i b e d ,   which  is  one  of  the  c h a r a c t e r i s t i c s  

of  the  i n v e n t i o n ,   is  as  f o l l o w s .  

The  p l a t e   16  is  a r r anged   on  a  work  bench  40  (Fig.  7) 

and  the  mat  17  of  s o u n d - a b s o r b i n g   m a t e r i a l   is  f ixed  to  t h i s   p l a t e .  

The  block  15  with  the  r e c e s s e s   12  is  formed  by  moulding  in  a  

press   41  of  known  type  and  is  t h e r e a f t e r   mounted  on  the  mat  17 .  

In  t h i s   way,  the  group  A  i l l u s t r a t e d   in  Figure  8  is  p r o d u c e d .  

The  group  A  so  formed  is  placed  in  an  appa ra tu s   42 

(Fig.  9)  on  which  is  a lso  a r r anged   the  c l u s t e r   of  s l i d e r s   11 

which  has  been  formed  by  moulding  in  a  press  43  of  known  t y p e .  

The  appa ra tu s   42  i n s e r t s   the  s l i d e r s   11  a u t o m a t i c a l l y   in to   t h e  

c o r r e s p o n d i n g   sea t s   12  in  the  block  15  and  removes  the  s p r u e s  

30  the re f rom.   In  th i s   way,  the  group  B  i l l u s t r a t e d   in  Fig.  10 

is  p r o d u c e d .  

The  group  B  so  formed  is  placed  in  a  machine  44  a l s o  

p rea r ranged   for  t e s t i n g   the  keyboard  i t s e l f .   The  e l a s t i c  

e lements   22  are  then  a r ranged   to  correspond  with  the  a c t u a t o r s   11.  



This  is  done  with  the  aid  of  a  t ray   45  when  each  e l a s t i c   element  22 

is  independen t   of the  o t h e r s ,   or  by  d i r e c t l y   a r r a n g i n g   the  r u b b e r  

mats  28  on  the  block  15.  

F i n a l l y ,   the  p r i n t e d   c i r c u i t   26  is  mounted.  B e f o r e  

f i x ing   the  p r i n t ed   c i r c u i t   26  to  the  b lock   15  and  the  p la te   16  w i t h  

screws,  each  s ing le   key  10  is  t e s t e d   by  the  machine  44  in  any 
known  manner .  

After   t h i s   l a s t   s t a g e ,   the  keyboard  accord ing   to  t h e  

i n v e n t i o n   is  f i n i s h e d   and  ready  to  be  packed .  



1.  A  con t ac t   keyboard  for  a  t y p e w r i t e r   or  other   o f f i c e  

machine,  compr i s ing   a  p l u r a l i t y   of  keys  (10)  each  having  an 

a c t u a t o r   (11)  movable  a x i a l l y   in  o p p o s i t i o n   to  the  ac t ion   of  an 

e l a s t i c   element  (22)  to  e f f e c t   the  complet ion  of  an  e l e c t r i c  

c i r c u i t ,   and  in  which  each  a c t u a t o r   is  s l i d a b l e   in  a  c o r r e s p o n d i n g  

guide  recess   (12),  c h a r a c t e r i s e d   in  that   a  p l u r a l i t y   of  the  g u i d e  

r e c e s s e s   (12)  is  formed  in  a  s ing le   support   block  ( 1 5 ) .  

2.  A  con t ac t   keyboard  accord ing   to  claim  1,  c h a r a c t e r i s e d  

in  tha t   the  said  block  (15)  is  of  p l a s t i c s   m a t e r i a l   moulded  t o  

produce  the  guide  r e c e s s e s   ( 1 2 ) .  

3.  A  con tac t   keyboard  accord ing   to  claim  1  or  2 ,  

c h a r a c t e r i s e d   in  that   the  a c t u a t o r s   (11)  are  of  p l a s t i c s   m a t e r i a l ,  

produced  as  a  s i n g l e   moulding  with  the  a c t u a t o r s   i n t e r c o n n e c t e d   by 

removable  sprues   (30),  and  d isposed  so  as  to  be  p o s i t i o n a b l e  

oppos i t e   the  guide  r e c e s s e s   ( 1 2 ) .  

4.  A  con t ac t   keyboard  accord ing   to  any  of  the  p r e c e d i n g  

c la ims ,   c h a r a c t e r i s e d   in  tha t   each  of  the  e l a s t i c   e lements   (22) 

is  of  an  e l a s tomer   and  is  shaped  in  the  form  of  a  dome  ins ide   which  

is  f ixed  a  conduc t ive   pad  (23)  for  s h o r t - c i r c u i t i n g   e l e c t r i c  

c i r c u i t   par t s   ( 2 4 , 2 5 ) .  

5.  A  method  of  m a n u f a c t u r i n g   a  con t ac t   keyboard  a c c o r d i n g  

to  any  of  the  p r eced ing   c la ims ,   c h a r a c t e r i s e d   by  the  s teps   o f :  

a)  moulding  a  suppor t   block  with  guide  r e c e s s e s   f o r  

the  a c t u a t o r s ;  

b)  producing  the  a c t u a t o r s   by  moulding  in  such  manner  

tha t   they  are  p o s i t i o n a b l e   oppos i t e   the  guide  r e c e s s e s   and  a r e  

jo ined  by  removable  s p r u e s ;  
c)  i n s e r t i n g   the  a c t u a t o r s   in  the  c o r r e s p o n d i n g   g u i d e  

r e c e s s e s   and  removing  the  s p r u e s ;  

d)  i n s e r t i n g   the  e l a s t i c   e lements   to  cor respond  w i t h  

the  a c t u a t o r s ;   and 

e)  mounting  the  e l e c t r i c   c i r c u i t .  



6.  A  method  accord ing   to  claim  5,  c h a r a c t e r i s e d   in  t h a t ,  

before   f i x ing   the  c i r c u i t   to  the  block,  a  t e s t   appa ra tu s   i s  

ar ranged  to  t e s t   each  key  of  the  k e y b o a r d .  

7.  A  method  a c c o r d i n g  t o  c l a i m   5,  c h a r a c t e r i s e d   in  t h a t  

t he  b lock  i s   mounted  on  a  base  p la te   with  the  i n t e r p o s i t i o n   of  a 

l ayer   of  s o u n d - a b s o r b i n g   m a t e r i a l .  

8.  A  method  of  manufac tu r i ng   a  con tac t   keyboard  of the  t y p e  

compris ing   an  e l e c t r i c   c i r c u i t   provided  with  a  set  of  f i x e d  

c o n t a c t s ,   a  c o r r e s p o n d i n g   set  of  c o n t a c t s   movable  a x i a l l y   i n  

o p p o s i t i o n   to  the  a c t i o n   of  e l a s t i c   e lements ,   a  set  of  a c t u a t i n g  

s l i d e r s   for  a c t u a t i n g   the  movable  c o n t a c t s   and  a  c o r r e s p o n d i n g  

set  of  guide  and  stop  e lements   for  the  s l i d e r s ,   c h a r a c t e r i s e d  

by  the  fo l lowing   s t e p s :  

a)  p o s i t i o n i n g   the  set  of  guide  elements  a c c o r d i n g  

to  the  des i r ed   d i s t r i b u t i o n   of  the  k e y b o a r d ;  

b)  d i s p o s i n g   the  set  of  guide  elements  on  a  b a s e ,  

these   being  i n v e r t e d   with  r e s p e c t   to  the  normal  w o r k i n g  

a r r a n g e m e n t ;  

c)  p roduc ing   the  movable  s l i d e r s   and  a r r a n g i n g   t h e  

set  on  a  suppor t ,   the  s l i d e r s   being  i nve r t ed   with  r e s p e c t   t o  

the  normal  a r rangement   in  the  same  a r rangement  a s  the   g u i d e  

e l e m e n t s ;  

d)  p roduc ing   the  set  of  movable  c o n t a c t s   and  a r r a n g i n g  

them  on  a  s u p p o r t ,   these   being  i n v e r t e d   and  in  the  same 

arrangement   as  the  guide  e l e m e n t s ;  

e)  i n s e r t i n g   the  s l i d e r s   in  the  c o r r e s p o n d i n g   g u i d e  

e l e m e n t s ;  

f)  s u p e r p o s i n g   the  movable  c o n t a c t s   on  the  s l i d e r s ;  

g)  s u p e r p o s i n g   the  e l e c t r i c   c i r c u i t   with  the  f i x e d  

c o n t a c t s   on  the  movable  c o n t a c t s ;   and 

h)  f i x i n g   the  guide  e lements   t oge the r   with  t h e  

e l e c t r i c   c i r c u i t .  
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