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@  A  flat  keyboard  which  is  used  as  an  operating  board  for 
numerical  control  units,  and  as  an  input  device  for  cal- 
culators  and  electronic  balances.  It  is  an  object  of  this 
invention  to  easily  and  accurately  position  an  outer  sheet 
(70)  with  which  the  outer  surface  of  a  keyboard  assembly 
(100)  is  covered.  A  keyboard  assembly  (100)  consisting  of 
a  printed  board  (1)  on  which  keys  (4)  are  arranged  is  attach- 
ed  to  the  rear  surface  of  a  smooth,  flat  panel  (6)  with  holes 
therein.  The  outer  surface  of  the  keyboard  assembly  (100) 
and  the  outer  sides  of  the  holes  in  the  smooth,  flat  panel  (6) 
are  covered  with  an  outer  sheet  (70).  The  positioning  means 
(11,12)  which  are  opposed  to  the  keyboard  assembly  (100) 
are  provided  on  a  peripheral  portion  of  the  outer  sheet  (70). 
A  smooth,  flat  frame  (8)  placed  on  the  peripheral  portion  of 
the  outer  sheet  (70)  is  fastened  to  the  smooth,  flat  panel  (6) 
by  fixing  means  (9)  to  hold  the  peripheral  portion  firmly 
between  the  smooth,  flat  panel  (6)  and  smooth,  flat  frame  (8). 



T e c h n i c a l   F i e l d  

T h i s   i n v e n t i o n   r e l a t e s   to  a  f l a t   k e y b o a r d   a n d ,  

more  p a r t i c u l a r l y ,   to  a  f l a t   k e y b o a r d   u s e d   in  a n  

o p e r a t o r ' s   p a n e l   of  a  n u m e r i c a l   c o n t r o l   u n i t ,   an  i n p u t  

u n i t   of  a  c o m p u t e r ,   an  i n p u t   u n i t   of  an  e l e c t r o n i c  

w e i g h e r   and  t he   l i k e .  

B a c k g r o u n d   A r t  

F i g s .   4  and  5  i l l u s t r a t e   an  e x a m p l e   of  a  

c o n v e n t i o n a l l y   u s e d   f l a t   k e y b o a r d .   F i g .   4  is  a  

s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e   I V - I V   of  F i g .   5,  a n d  

F i g .   5  is  a  p l a n   v i e w .   The  s t r u c t u r e   of  t h e  

c o n v e n t i o n a l l y   u s e d   f l a t   k e y b o a r d   w i l l   now  be  d e s c r i b e d  

b a s e d   on  F i g s .   4  and  5.  In  t h e   F i g u r e ,   n u m e r a l   1 

d e n o t e s   a  p r i n t e d   b o a r d   on  w h i c h   w i r i n g   is  f o r m e d   by  a  

p r i n t i n g   m e t h o d .   N u m e r a l   2  d e n o t e s   a  r e e d   s w i t c h   a  

p l u r a l i t y   w h e r e o f   a r e   a r r a n g e d   on  t h e   p r i n t e d   b o a r d .  

N u m e r a l   4  d e n o t e s   a  key  a  p l u r a l i t y   of  w h i c h   o p p o s e   a n d  

o v e r l i e   r e s p e c t i v e   o n e s   of  t h e   p l u r a l   r e e d   s w i t c h e s   2 .  

F i x e d   to  t h e   b o t t o m   s u r f a c e   of  e a c h   key  is  a  m a g n e t   3 

f o r   t u r n i n g   t h e   r e e d   s w i t c h   2  on  and  o f f .   The  key  4  i s  

u r g e d   u p w a r d l y   by  a  s p r i n g   or  t h e   l i k e ,   no t   s h o w n ,   s o  

t h a t   t h e   m a g n e t   3  f i x e d   to  t h e   b o t t o m   s u r f a c e  

o r d i n a r i l y   is  s p a c e d   away  f rom  t h e   r e e d   s w i t c h   2.  By 

p r e s s i n g   t h e   k e y ,   t h e   m a g n e t   3  is  made  to  a p p r o a c h   t h e  

r e e d   s w i t c h   2.  N u m e r a l   5  d e n o t e s   a  g u i d e   p l a t e   of  k e y  

4.  The  c e n t r a l   p o r t i o n   of  t h e   g u i d e   p l a t e   is  so  f o r m e d  



as  to  p r o j e c t   u p w a r d l y   and  is  e q u i p p e d   w i t h   a  g u i d e  

h o l e   51a  i n t o   wh ich   the   c rown  p o r t i o n   of  t he   key  i s  

f i t t e d ,   t h u s   c o n s t r u c t i n g   a  g u i d e   p o r t i o n   51.  T h e  

p e r i p h e r a l   p o r t i o n   52  t h e r e o f   is  a t t a c h e d   to  t h e  

p r i n t e d   b o a r d   1  v i a   a  s p a c e r   10.  N u m e r a l   7  d e n o t e s   a  

s u r f a c e   s h e e t   c o v e r i n g   t he   s u r f a c e   of  t h e   g u i d e   p l a t e   5 

and  keys   4  and  f i x e d   to  t h e   o v e r a l l   s u r f a c e   of  t h e  

g u i d e   p l a t e   5  as  by  an  a d h e s i v e .   The  a b o v e - d e s c r i b e d  

p r i n t e d   b o a r d   1,  r e a d   s w i t c h e s   2,  keys   4,  m a g n e t s   3 ,  

g u i d e   p l a t e   5,  s p a c e r   10  and  s u r f a c e   s h e e t   7  c o n s t r u c t  

a  k e y b o a r d   a s s e m b l y .   T h i s   k e y b o a r d   a s s e m b l y   is  m o u n t e d  

on  a  d e c o r a t i v e   p a n e l   6,  w h i c h   has  an  o p e n i n g   6a ,   f r o m  

t h e   i n n e r   s i d e   t h e r e o f   ( t h e   l o w e r   s i d e   in  F i g .   4)  a n d  

is  a t t a c h e d   to  t h e   back   s i d e   of  t he   d e c o r a t i v e   p a n e l   6 

w i t h   t h e   g u i d e   p o r t i o n   51  b e i n g   f i t t e d   i n t o   t h e   o p e n i n g  

6 a .  

S i n c e   t he   s u r f a c e   s h e e t   7  is  a f f i x e d   to  t he   g u i d e  

p l a t e   5  as  by  an  a d h e s i v e ,   i t   is  d i f f i c u l t   to  p o s i t i o n  

t h e   s u r f a c e   s h e e t .   In  p a r t i c u l a r ,   i f   a  l a r g e   number   o f  

keys   a r e   p r o v i d e d ,   a f f i x i n g   t h e   s u r f a c e   s h e e t   in  such   a  

m a n n e r   t h a t   t h e   s h e e t   a c c u r a t e l y   c o i n c i d e s   w i t h   t h e  

keys   is  a  v e r y   d i f f i c u l t   o p e r a t i o n .   In  a d d i t i o n ,   t h e r e  

is  t h e   p o s s i b i l i t y   t h a t   t h e   s u r f a c e   s h e e t   7  w i l l   b e  

d a m a g e d .   How  to  r e a d i l y   p o s i t i o n   t h e   s u r f a c e   s h e e t   a n d  

i m p r o v e   p o s i t i o n i n g   a c c u r a c y   when  t h e   s h e e t   is  r e p l a c e d  

a r e   p r o b l e m s   to   be  s o l v e d .  

D i s c l o s u r e   of  t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   has  been  d e v i s e d   to  s o l v e  



the   f o r e g o i n g   p r o b l e m s   of  t h e   a b o v e - d e s c r i b e d  

c o n v e n t i o n a l l y   e m p l o y e d   f l a t   k e y b o a r d   and  i t s   o b j e c t   i s  

to  p r o v i d e   a  f l a t   k e y b o a r d   in  w h i c h   t h e   s u r f a c e   s h e e t  

c o v e r i n g   t h e   s u r f a c e   of  t h e   k e y b o a r d   a s s e m b l y   can  b e  

r e a d i l y   p o s i t i o n e d   and  a c c u r a t e l y   a f f i x e d .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   t h e r e   i s  

p r o v i d e d   a  f l a t   k e y b o a r d   h a v i n g   a  d e c o r a t i v e   p a n e l  

e q u i p p e d   w i t h   an  o p e n i n g ,   a  k e y b o a r d   a s s e m b l y   a r r a n g e d  

o p p o s i t e   t h e   o p e n i n g   and  a t t a c h e d   to  t h e   back   s i d e   o f  

t h e   d e c o r a t i v e   p a n e l ,   a  d e t a c h a b l e   s u r f a c e   s h e e t  

c o v e r i n g   t h e   s u r f a c e   of  t h e   k e y b o a r d   a s s e m b l y   and  t h e  

o u t e r   s i d e   s u r f a c e   of  t h e   d e c o r a t i v e   p a n e l   a t   t h e  

o p e n i n g ,   p o s i t i o n i n g   means   p r o v i d e d   on  a  p e r i p h e r a l  

p o r t i o n   of  t h e   s u r f a c e   s h e e t   and  c o r r e s p o n d i n g   to   t h e  

k e y b o a r d   a s s e m b l y ,   and  f i x i n g   means   f o r   d e t a c h a b l y  

f i x i n g   t h e   s u r f a c e   s h e e t   to  t h e   d e c o r a t i v e   p a n e l .  

S i n c e   t h e   f l a t   k e y b o a r d   a c c o r d i n g   to  t h e   p r e s e n t  

i n v e n t i o n   is  c o n s t r u c t e d   as  d e s c r i b e d   above   and  t h e  

s u r f a c e   s h e e t   is  p r o v i d e d   a t   i t s   p e r i p h e r a l   p o r t i o n  

w i t h   t h e   p o s i t i o n i n g   means   l o c a t e d   a t   a  p o s i t i o n  

c o r r e s p o n d i n g   to  t h e   k e y b o a r d   a s s e m b l y ,   t h e   s u r f a c e  

s h e e t   can  be  e a s i l y   and  a c c u r a t e l y   p o s i t i o n e d   w h e n  

a f f i x i n g   t h e   same.   In  a d d i t i o n ,   a s s e m b l y   a n d  

r e p l a c e m e n t   o p e r a t i o n s   can  be  g r e a t l y   f a c i l i t a t e d .  

O t h e r   o b j e c t s   and  f e a t u r e s   of  t h e   p r e s e n t  

i n v e n t i o n   w i l l   become  c l e a r   f rom  t h e   d e s c r i p t i o n   t h a t  

f o l l o w s .  

B r i e f   D e s c r i p t i o n   of  t h e   D r a w i n g s  



F i g s .   1  and  2  i l l u s t r a t e   an  e m b o d i m e n t   of  a  f l a t  

k e y b o a r d   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   in  w h i c h  

F i g .   1  is  a  s e c t i o n a l   v i ew  a l o n g   l i n e   I - I   of  F i g .   2  a n d  

F i g .   2  is  a  p l a n   v i e w ,   F i g .   3  is  a  s e c t i o n a l   v i e w  

i l l u s t r a t i n g   a n o t h e r   e m b o d i m e n t   of  a  f l a t   k e y b o a r d  

a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   and  F i g s .   4  and  5 

i l l u s t r a t e   a  c o n v e n t i o n a l l y   u sed   f l a t   k e y b o a r d ,   i n  

wh ich   F i g .   4  is  a  s e c t i o n a l   v iew  t a k e n   a l o n g   l i n e   I V - I V  

of  F i g .   5  and  F i g .   5  is  a  p l a n   v i e w .  

B e s t   Mode  f o r   C a r r y i n g   Out  t h e   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   i n  

d e t a i l   b a s e d   on  t h e   i l l u s t r a t e d   e m b o d i m e n t s .  

F i g s .   1  and  2  i l l u s t r a t e   an  e m b o d i m e n t   of  a  f l a t  

k e y b o a r d   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ,   in  w h i c h  

F i g .   1  is  a  s e c t i o n a l   v i ew   a l o n g   l i n e   I - I   of  F i g .   2  a n d  

F i g .   2  is  a  p l a n   v i e w .   P a r t s   i d e n t i c a l   w i t h   t h o s e   o f  

t h e   c o n v e n t i o n a l   f l a t   k e y b o a r d   shown  in  F i g s .   4  and  5 

a r e   d e s i g n a t e d   by  l i k e   c h a r a c t e r s .  

In  F i g s .   1  and  2,  n u m e r a l   1  d e n o t e s   a  p r i n t e d  

b o a r d   on  wh ich   w i r i n g   i s ' f o r m e d   by  p r i n t i n g .   N u m e r a l   2 

d e n o t e s   a  r e e d   s w i t c h   a r r a n g e d   on  t h e   p r i n t e d   b o a r d   1 .  

N u m e r a l   4  d e n o t e s   a  key  a r r a n g e d   to  o p p o s e   and  o v e r l i e  

t h e   r e e d   s w i t c h   2  and  h a v i n g   a  m a g n e t   3  f i x e d   to  i t s  

b o t t o m   s u r f a c e .   N u m e r a l   5  d e n o t e s   a  g u i d e   p l a t e  

c o m p r i s i n g   a  g u i d e   p o r t i o n   51  h a v i n g   a  g u i d e   h o l e   5 l a  

i n t o   w h i c h   t he   c rown  p o r t i o n   of  t h e   key  4  is  f i t t e d ,   a  

p e r i p h e r a l   m o u n t i n g   p o r t i o n   52,  and  a  c o n n e c t i o n  

p o r t i o n   53  c o n n e c t i n g   t h e   p e r i p h e r a l   m o u n t i n g   p o r t i o n  



52  and  g u i d e   p o r t i o n   51.  N u m e r a l   10  d e n o t e s   a  s p a c e r  

i n t e r p o s e d   b e t w e e n   the   g u i d e   p l a t e   5  and  p r i n t e d   b o a r d  

1  f o r   s e c u r i n g   t h e   two  as  by  an  a d h e s i v e .   A  k e y b o a r d  

a s s e m b l y   100  is  c o n s t r u c t e d   by  a s s e m b l i n g   t h e s e   m e m b e r s  

and  is  s u b s t a n t i a l l y   t he   same  as  t h a t   shown  in  F i g s .   4 

and  5.  For  t h i s   r e a s o n ,   a  d e t a i l e d   d e s c r i p t i o n   t h e r e o f  

w i l l   be  d e l e t e d .  

In  t h e   p r e s e n t   e m b o d i m e n t ,   t h e   p e r i p h e r a l   p o r t i o n  

52  of  t he   g u i d e   p l a t e   5  c o n s t i t u t i n g   t h e   k e y b o a r d  

a s s e m b l y   100  is  p r o v i d e d   w i t h   a  p l u r a l i t y   of  i m p l a n t e d  

p o s i t i o n i n g   p i n s   1 1 .  

The  k e y b o a r d   a s s e m b l y   100  t h u s   c o n s t r u c t e d   i s  

a t t a c h e d   to  t h e   d e c o r a t i v e   p l a t e   6  by  f i t t i n g   t h e   g u i d e  

p o r t i o n   51  of  g u i d e   p l a t e   5  i n t o   an  o p e n i n g   6a ,   w h i c h  

is  f o r m e d   in  t h e   d e c o r a t i v e   p l a t e   6,  f rom  t h e   i n n e r  

s i d e   ( t h e   l o w e r   s i d e   i n  F i g .   1 ) ,   and  is  p o s i t i o n e d   b y  

i n s e r t i n g   t h e   p o s i t i o n i n g   p i n s   11  i n t o   p l u r a l  

p o s i t i o n i n g   h o l e s   6b  p r o v i d e d   in  t h e   d e c o r a t i v e   p l a t e   6 

a t   t he   p o r t i o n   t h e r e o f   s u r r o u n d i n g   t h e   o p e n i n g   6 a .  

A  s u r f a c e   s h e e t   70  c o v e r i n g   t h e   s u r f a c e   of  t h e  

k e y b o a r d   a s s e m b l y   100  is  f o r m e d   to  be  l a r g e r   t h a n   t h e  

o p e n i n g   6a  f o r m e d   in  d e c o r a t i v e   p a n e l   6  and  t h e  

p e r i p h e r a l   p o r t i o n   t h e r e o f   is  p r o v i d e d   w i t h   p o s i t i o n i n g  

h o l e s   12  a t   p o s i t i o n s   c o r r e s p o n d i n g   to  t h e   p o s i t i o n i n g  

p i n s .   The  s u r f a c e   s h e e t   70  is  a t t a c h e d   f rom  t h e   o u t e r  

s i d e   ( t h e   u p p e r   s i d e   in  F i g .   1)  of  t h e   d e c o r a t i v e   p l a t e  

6  to  wh ich   t h e   k e y b o a r d   a s s e m b l y   100  is  a t t a c h e d   a n d  

t h e   p o s i t i o n i n g   h o l e s   12  a r e   f i t t e d   on  t he   p o s i t i o n i n g  



p i n s ,   w h e r e b y   t h e   s u r f a c e   s h e e t   can  be  e a s i l y   a n d  

a c c u r a t e l y   m o u n t e d   at   a  p r e d e t e r m i n e d ,   p r e s c r i b e d  

p o s i t i o n .   T h u s ,   t h e   s u r f a c e   s h e e t   70  a t t a c h e d   to  t h e  

s u r f a c e   of  k e y b o a r d   a s s e m b l y   100  and  d e c o r a t i v e   p a n e l   6 

is  f i x e d   by  t h e   d e c o r a t i v e   f r a m e   8  a r r a n g e d   on  t h e  

u p p e r   s i d e   of  t h e   p e r i p h e r a l   p o r t i o n .   In  o t h e r   w o r d s ,  

t h e   s u r f a c e   s h e e t   70  is  c l a m p e d   and  s e c u r e d   by  t h e  

d e c o r a t i v e   p a n e l   6  and  t he   d e c o r a t i v e   f r a m e   8,  w h i c h   i s  

a t t a c h e d   to  t h e   d e c o r a t i v e   p a n e l   6  by  s c r e w s   9.  I t  

s h o u l d   be  n o t e d   t h a t   t h e   d e g r e e   to  w h i c h   t h e   s u r f a c e  

s h e e t   70  f o l l o w s   up  m a n i p u l a t i o n   of  t h e   k e y s   4  can  b e  

i m p r o v e d   by  c o n s t r u c t i n g   t he   s u r f a c e   s h e e t   of  a n  

e l a s t i c   m a t e r i a l   such   as  r u b b e r .  

The  f l a t   k e y b o a r d   a c c o r d i n g   to  t he   p r e s e n t  

e m b o d i m e n t   is  c o n s t r u c t e d   as  s e t   f o r t h   a b o v e .   I n  

m o u n t i n g   t he   s u r f a c e   s h e e t   70,  t h e   p o s i t i o n i n g   h o l e s   12  

p r o v i d e d   in  t h e   p e r i p h e r a l   p o r t i o n   a r e   f i t t e d   on  t h e  

p o s i t i o n i n g   p i n s   12  i m p l a n t e d   in  t h e   p e r i p h e r a l   p o r t i o n  

of  t he   g u i d e   p l a t e   5  c o n s t i t u t i n g   t h e   k e y b o a r d   a s s e m b l y  

100 ,   t h e r e b y   p o s i t i o n i n g   t he   s u r f a c e   s h e e t   a c c u r a t e l y  

and  w i t h   f a c i l i t y .  

F i g .   3  i l l u s t r a t e s   a n o t h e r   e m b o d i m e n t   of  a  f l a t  

k e y b o a r d   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   in  w h i c h  

p a r t s   i d e n t i c a l   w i t h   t h o s e   shown  in  F i g s .   1  and  2  a r e  

d e s i g n a t e d   by  l i k e   r e f e r e n c e   c h a r a c t e r s   and  a r e   n o t  

d e s c r i b e d   a g a i n .   The  f l a t   k e y b o a r d   a c c o r d i n g   to  t h i s  

e m b o d i m e n t   i n c l u d e s   a  p l u r a l i t y   of  p r o j e c t i o n s   14  

p r o v i d e d   on  t he   p e r i p h e r a l   p o r t i o n   of  a  s u r f a c e   s h e e t  



71  on  t he   back   s i d e   t h e r e o f .   The  p r o j e c t i o n s   14  a r e  

i n s e r t e d   i n t o   t he   p o s t i o n i n g   h o l e s   13  p r o v i d e d   in  t h e  

d e c o r a t i v e   p l a t e   6,  w h e r e b y   t h e   s u r f a c e   s h e e t   71  can  b e  

p o s i t i o n e d   and  a t t a c h e d   a c c u r a t e l y   and  w i t h   f a c i l i t y .  

In  t he   p r e s e n t   e m b o d i m e n t ,   t he   p o s i t i o n i n g   p i n s   l l a  

i m p l a n t e d   in  t h e   g u i d e   p l a t e   5  c o n s t i t u t i n g   t h e  

k e y b o a r d   a s s e m b l y   100  a r e   f o r m e d   to  have   a  l e n g t h   t h a t  

w i l l   a l l o w   t h e   p i n s   to  p e n e t r a t e   h a l f   way  i n t o  

p o s i t i o n i n g   h o l e s   13  p r o v i d e d   in  t h e   d e c o r a t i v e   p l a t e  

6 .  

I n d u s t r i a l   A p p l i c a b i l i t y  

A  f l a t   k e y b o a r d   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n  

e n a b l e s   t h e   s u r f a c e   s h e e t   c o v e r i n g   t h e   s u r f a c e   of  t h e  

k e y b o a r d   a s s e m b l y   to  be  p o s i t i o n e d   e a s i l y   a n d  

a c c u r a t e l y .   A c c o r d i n g l y ,   t h e   f l a t   k e y b o a r d   i s  

w e l l - s u i t e d   p a r t i c u l a r l y   f o r   use   on  t h e   o p e r a t o r ' s  

p a n e l   of  a  n u m e r i c a l   c o n t r o l   u n i t   f o r   a  m a c h i n e   t o o l ,  

w h e r e   t he   s u r f a c e   s h e e t   is  l i k e l y   to  be  d a m a g e d   b y  

s c r a p s   f rom  c u t t i n g   or  t h e   l i k e   and  is  t h e r e f o r e  

f r e q u e n t l y   r e p l a c e d .   The  k e y b o a r d   can  a l s o   be  u s e d   o n  

an  i n p u t   u n i t   of  a  c o m p u t e r   or  e l e c t r o n i c   w e i g h e r .  



1.  A  f l a t   k e y b o a r d   c o m p r i s i n g :  

a  k e y b o a r d   a s s e m b l y ;  

a  s u r f a c e   s h e e t   c o v e r i n g   a  s u r f a c e   of  s a i d  

k e y b o a r d   a s s e m b l y ;   a n d  

p o s i t i o n i n g   means   p r o v i d e d   on  a  p e r i p h e r a l   p o r t i o n  

of  s a i d   s u r f a c e   s h e e t   and  c o r r e s p o n d i n g   to  s a i d  

k e y b o a r d   a s s e m b l y .  

2.  A  f l a t   k e y b o a r d   a c c o r d i n g   to  c l a i m   l ,  

c h a r a c t e r i z e d   in  t h a t   t h e   p o s i t i o n i n g   means   p r o v i d e d   o n  

t he   p e r i p h e r a l   p o r t i o n   of  s a i d   s u r f a c e   s h e e t   is  a  

p o s i t i o n i n g   h o l e   f i t t e d   on  a  p o s i t i o n i n g   p in   i m p l a n t e d  

in  s a i d   k e y b o a r d   a s s e m b l y .  

3.  A  f l a t   k e y b o a r d   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   p o s i t i o n i n g   means   p r o v i d e d   o n  

t he   p e r i p h e r a l   p o r t i o n   o f  s a i d   s u r f a c e   s h e e t   is  a  

p r o j e c t i o n   f i t t e d   i n t o   a  p o s i t i o n i n g   h o l e   f o r m e d   i n  

s a i d   d e c o r a t i v e   p a n e l   p r o v i d e d   a t   a  p o s i t i o n  

c o r r e s p o n d i n g   to  s a i d   k e y b o a r d   a s s e m b l y .  
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