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(§5)  Character  keyboards. 

A  keyboard  suitable  for  a  typewriter,  word  processor, 
computer  terminal  and  the  like  consists  of  an  array  of  keys 
corresponding  to  the  characters  of  an  alphabet  arranged  in 
distinct  adjacent  zones  (11  to  19).  The  zones  (11  to  19)  may  be 
delineated  by  boundaries  (21,  22  or  30)  or  may  be  intrinsically 
defined  by  the  nature  of  the  characters  they  contain.  The 
zones  (11  to  19)  are  arranged  in  rows.  The  vowel  characters  of 
the  alphabet  are  located  in  one  or  more  adjacent  zones  (15) 
which  are  not  in  the  top  or  bottom  rows  and  which  do  not  ex- 
tend  to  either  lateral  extreme  of  the  array. 

Peripheral  characters  or  keys  are  preferably  larger  than 
central  characters  or  keys  and  the  characters  in  each  zone,  in 
the  top  row  and  in  the  bottom  row  are  preferably  alphabetically 
related. 

The  keyboard  is  faster  to  use  than  a  Qwerty  layout  for  an 
untrained  operator  and  results  in  fewer  errors,  and  touch-typ- 
ing  is  faster  to  learn  on  the  keyboard. 



This  i n v e n t i o n   r e l a t e s   to  k e y b o a r d s ,   t y p i c a l l y   but   n o t  

e x c l u s i v e l y   of  the   k ind   used  in  c o n n e c t i o n   wi th   t y p e w r i t e r  

and  o t h e r   word  h a n d l i n g   or  p r o c e s s i n g   m a c h i n e s ,   where  k e y s  

c o r r e s p o n d   to  the  c h a r a c t e r s   of  an  a l p h a b e t ,   fo r   e x a m p l e  

the  2 6  l e t t e r s   of  t h e  a l p h a b e t   used  in  the  E n g l i s h   l a n g u a g e ,  

and  an  o p e r a t o r   t o u c h e s ,   d e p r e s s e s   or  o t h e r w i s e   a c t u a t e s   a  

key  to  e n t e r   the   c o r r e s p o n d i n g   c h a r a c t e r   i n t o   the   m a c h i n e .  

The  i n v e n t i o n   is  s p e c i f i c a l l y   c o n c e r n e d   wi th   the  l a y o u t   o f  

the  c h a r a c t e r s   in  the  k e y b o a r d .  

The  c o n v e n t i o n a l   t y p e w r i t e r   k e y b o a r d , r e f e r r e d   t o  

h e r e i n   as  the   Qwerty  l a y o u t ,   is  n o r m a l l y   a c c e p t a b l e   f o r  

t r a i n e d   t o u c h - t y p i s t s   a l t h o u g h   i t   p o s s e s s e s   c h a r a c t e r i s t i c s  

which  do  not  f a c i l i t a t e   the  a c t i v i t y   of  t o u c h - t y p i n g .  

F u r t h e r m o r e   the  Qwerty  l a y o u t   is  not  we l l   s u i t e d   for   use  by  

p e o p l e   who  are   u n t r a i n e d   in  t o u c h - t y p i n g ,   and  who  t h e r e f o r e  

have  to  s e a r c h   for   the  l o c a t i o n   of  each  c h a r a c t e r   b e f o r e  

they   can  a c t u a t e   the   key.   A l t e r n a t i v e   l a y o u t s   have  f r o m  t i m e  

to  t ime  been  p r o p o s e d   which  are   c l a i m e d   to  be  s u p e r i o r   t o  

Qwerty  for   t o u c h - t y p i n g   p u r p o s e s   but   l i t t l e   e f f o r t   has  b e e n  

made  to  d e s i g n   a  k e y b o a r d   which  is  w e l l - s u i t e d   to  t h e  

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



The  p r e s e n t   i n v e n t i o n   aims  to  p r o v i d e   a  k e y b o a r d  

which  is  d e s i g n e d   e q u a l l y   fo r   use  by  the   t o u c h - t y p i s t   and  b y  

the   u n t r a i n e d   p e r s o n .   The  k e y b o a r d   d e s c r i b e d   h e r e i n   h a s  

been  shown,  f o r   the  u n t r a i n e d   u s e r ,   to  p r o d u c e   a  ga in   i n  

speed   of  20%  over  the   Qwerty  k e y b o a r d ,   and  to  p r o d u c e   a  

s i m u l t a n e o u s   r e d u c t i o n   in  e r r o r   r a t e   of  32%  compared  w i t h  

Qwerty .   When  t h o s e   e r r o r s   of  which  the  u n t r a i n e d   u s e r   is  u n -  

aware  are  s e p a r a t e l y   c o u n t e d ,   the   k e y b o a r d   d e s c r i b e d   h e r e i n   h a s  

been  shown  to  p r o d u c e   a  r e d u c t i o n   in  e r r o r   r a t e   of  65%  c o m p a r e d  

w i t h   Qwerty.   I t   has  a l s o   been  d e m o n s t r a t e d   t h a t   t o u c h -  

t y p i s t s   p r e v i o u s l y   t r a i n e d   on  Qwerty  can  be  r e - t r a i n e d   to  t o u c h -  

type   on  the  k e y b o a r d   d e s c r i b e d   h e r e i n   to  speeds   in  e x c e s s   of  30 

words  per   minu te   wi th   an  e r r o r   t o l e r a n c e   of  1  e r r o r   per   30  

words  a f t e r   15-18  hour s   of  u se ,   and  to  speeds   in  e x c e s s   o f  

45  words  per   minu te   a f t e r   30  hours   of  u se ,   w i t h   the  same 

e r r o r   t o l e r a n c e   of  1  e r r o r   per   30  words .   The  k e y b o a r d   of  t h e  

i n v e n t i o n   is  d e s i g n e d   to  p r o v i d e   top  t o u c h - t y p i n g   s p e e d s   a t  

l e a s t   e q u a l   to  t h o s e   a c h i e v e d   wi th   Q w e r t y .  

The  p r e s e n t   i n v e n t i o n   a l s o   aims  to  p r o v i d e   a  k e y b o a r d  

which  has  been  d e s i g n e d   in  such  a  way  t h a t   i t   can  be  f u l l y  

k e y - c e n t r e   to  k e y - c e n t r e   c o m p a t i b l e   w i th   the   Qwerty  l a y o u t ,  

such  t h a t   i t   can  be  p r o v i d e d   as  a  u s e r - s e l e c t a b l e   o p t i o n   t o  

Qwerty  on  any  e q u i p m e n t   c o n t a i n i n g   a  k e y b o a r d   in  which  t h e  

s i g n a l s   c o r r e s p o n d i n g   to  key  a c t u a t i o n   are  t r a n s m i t t e d   to  a  

c o m p u t e r ,   or  on  any  e q u i p m e n t   c o n t a i n i n g   a  k e y b o a r d   in  w h i c h  

key  a c t u a t i o n   c o n t r o l s   a  r e p l a c e a b l e   type   u n i t   such  as  a  d a i s y -  

wheel   or  a  g o l f  b a l l .  



The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  k e y b o a r d   c o m p r i s i n g  

an  a r r a y   of  keys   each  i d e n t i f i e d   by  a  c o r r e s p o n d i n g  

c h a r a c t e r   of  an  a l p h a b e t   i n c l u d i n g   v o w e l s ,   w h e r e i n   the  a r r a y  

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

c o n t a i n i n g   a  group  of  c h a r a c t e r s ,   the  zones  are  a r r a n g e d   i n  

a  p l u r a l i t y   of  rows,   and  the  vowels   in  the  a l p h a b e t   a r e  

l o c a t e d   in  one  or  more  a d j a c e n t   zones  which  are   in  n e i t h e r  

the  top  row  nor  the  bo t tom  row  and  which  do  not  e x t e n d   t o  

e i t h e r   l a t e r a l   ex t r eme   of  the  a r r a y .  

R e f e r e n c e s   h e r e i n   to  the  top  row  and  to  the  bo t tom  r o w  

are  to  be  u n d e r s t o o d   as  r e l a t i n g   to  the  k e y b o a r d   l a y o u t   a s  

would  be  shown  in  a  t w o - d i m e n s i o n a l   r e p r e s e n t a t i o n ,   such  a s  

a  s c h e m a t i c   d r a w i n g ,   seen  from  the  p o i n t   of  view  of  t h e  

o p e r a t o r .   Other   d i r e c t i o n a l   t e rms   are  to  be  c o n s t r u e d  

a c c o r d i n g l y .  

Each  c h a r a c t e r   in  the  a r r a y   may  be  l o c a t e d   on  a  p h y s i c a l  

key  which  can  be  o p e r a t e d   by  movement ,   p r e s s u r e ,   touch   o r  

in  any  o t h e r   way  to  s i g n i f y   the  s e l e c t i o n   of  t h a t   c h a r a c t e r .  

A l t e r n a t i v e l y ,   the   c h a r a c t e r s   in  the  a r r a y   need  not  each  b e  

a s s o c i a t e d   w i th   a  c o n v e n t i o n a l   p h y s i c a l   key  as  such,   b u t  

may  mere ly   i d e n t i f y   a  l o c a l   r e g i o n   in  which  s e l e c t i o n   of  t h a t  

c h a r a c t e r   can  be  s i g n i f i e d   by  a  s u i t a b l e   a c t i o n  o n   the   p a r t   o f  

the  o p e r a t o r .   The  term  " k e y b o a r d "   as  used  h e r e i n   is  t h u s  

not  i n t e n d e d   to  be  l i m i t e d   to  an  a r r a y   of  t r a d i t i o n a l   k e y s  

c o r r e s p o n d i n g   to  the  c h a r a c t e r s   of  the  a l p h a b e t ,   but   e x t e n d s  

to  any  d e v i c e   which ,   on  a c t i v a t i o n   of  s u c c e s s i v e   s e l e c t e d  

ones  of  i n d i v i d u a l   l o c a t i o n s   c o r r e s p o n d i n g   to  the  c h a r a c t e r s ,  

can  g ive   r i s e   to  c o r r e s p o n d i n g   s u c c e s s i v e   o u t p u t s   d e n o t i n g  

the  c h a r a c t e r s   s e l e c t e d .  



S i m i l a r l y   t h e  t e r m   "key"  as  used  h e r e i n   is  not  l i m i t e d  

to  a  p h y s i c a l   key  bu t   e x t e n d s   to  such   l o c a l   r e g i o n s   o r  

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

a c t i v a t e d .   Given  a  s u i t a b l e   k e y b o a r d   t e c h n o l o g y ,   a  key  may 

a c c o r d i n g l y   be  mere ly   a  s u r f a c e   or  a  r e g i o n   of  space   i m m e d i a t e l y  

above  or  in  f r o n t   of  or  o t h e r w i s e   d i r e c t l y   a s s o c i a t e d   w i th   t h e  

c o r r e s p o n d i n g   c h a r a c t e r .   The  c h a r a c t e r s   in  the  a r r a y   s e r v e  

to  i d e n t i f y   the  l o c a t i o n s   of  the   c o r r e s p o n d i n g   k e y s .  

The  zones  in  the   k e y b o a r d   may  be  d e f i n e d   p h y s i c a l l y ,   a n d /  

or  i n t r i n s i c a l l y   by  the  g roups   of  c h a r a c t e r s   w i t h i n   t h e  

zones .   Thus  in  the  fo rmer   case  the  zones  may  be  d e l i n e a t e d  

by  v i s i b l e   or  t a n g i b l e   b o u n d a r i e s   which  c o n t r a s t   w i t h   a n y  

b o u n d a r i e s   be tween   c h a r a c t e r s   or  b e t w e e n   keys  w i t h i n   e a c h  

zone  and  which  are  r e a d i l y   a p p a r e n t   to  a  k e y b o a r d   o p e r a t o r .  

In  the   l a t t e r   c a s e ,   the  i n d i v i d u a l   zones  may  be  made  up  o f  

l e t t e r s   which  are  r e l a t e d ,   fo r   e x a m p l e ,  b y   o c c u r r i n g  

c o n s e c u t i v e l y   in  the  a l p h a b e t ,   as  in  the  case   of  zones  made  

up  by  the   l e t t e r s   BCD,  FHG  or  LKJ  ( i t   not   b e i n g   n e c e s s a r y  

t h a t   the  l e t t e r s   occu r   in  the   zone  in  a l p h a b e t i c a l   o r d e r ) ;  

or  a  zone  may  be  made  up  e x c l u s i v e l y   of  vowels   or  may  b e  

bounded   by  v o w e l s .  

V i s i b l e   d e l i n e a t i o n   of  z o n e s ,   for   example   by  the  u s e  

of  d i s t i n c t   b o u n d a r y   l i n e s   or  by  d i f f e r e n t l y   c o l o u r i n g  

a d j a c e n t   zones  or  the   c h a r a c t e r s   w i t h i n   a d j a c e n t   zones ,   i s  

p r e f e r r e d   in  the   case  of  a  k e y b o a r d   to  be  used  by  an  u n t r a i n e d  

o p e r a t e r ,   i . e :   an  o p e r a t o r   who  r e l i e s   to  some  e x t e n t   on  

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



I t   is  not  n e c e s s a r y   t h a t   each   zone  be  the  same  h e i g h t  o r  

s i z e ,   or  t h a t   the   h e i g h t   or  s i z e   of  a  row  be  c o n s t a n t .  A   z o n e  

may  for   example   c o r r e s p o n d   to  the  h e i g h t   of  two  rows,   e s p e c i a l l y  

at  the  e x t r e m e   l e f t   or  r i g h t   hand  end  of  the   r o w s .  

Some  l e t t e r s ,   such  as  Y  in  the  E n g l i s h   l a n g u a g e   may 

o c c a s i o n a l l y   be  used  as  vowe l s .   Such  l e t t e r s   may  o p t i o n -  

a l l y   be  c o n s i d e r e d   to  be  vowels   and  may  be  i n c l u d e d   in  t h e  

zone  or  zones  c o n t a i n i n g   the  vowel  c h a r a c t e r s .   O t h e r  

c h a r a c t e r s   which  are  w h o l l y   c o n s o n a n t s   may  a l so   be  p r e s e n t  

in  the  vowel  zone  or  z o n e s .  

The  number  of  c h a r a c t e r s   in  each  zone  is  p r e f e r a b l y  

from  1  to  5  or  6,  and  p r e f e r a b l y   the  m a j o r i t y   of  z o n e s  

c o n t a i n   3  to  5  c h a r a c t e r s .  

The  p r e f e r r e d   number  of  rows  of  zones  is  from  3  to  5 ,  

and  is  most  p r e f e r a b l y   3  or  4.  Each  row  p r e f e r a b l y   c o n t a i n s  

from  1  to  3  z o n e s .  

The  l o c a t i o n   of  the   c h a r a c t e r s   and  keys  in  each  z o n e  

need  not  be  at  the   same  h o r i z o n t a l   l e v e l ,   but   i t   is  p r e f e r r e d  

t h a t   no  two  c h a r a c t e r s   or  t h e i r   c o r r e s p o n d i n g   keys  in  t h e  

same  zone  shou ld   be  v e r t i c a l l y   a l i g n e d .  

In  o r d e r   t h a t   the   k e y b o a r d   shou ld   be  s u i t a b l e   for   use  b y  

both  t r a i n e d   and  u n t r a i n e d   p e r s o n s ,   the  c h a r a c t e r s   which  a r e  

to  be  p r e s e n t   w i t h i n   each  zone  and  the  o v e r a l l   a r r a n g e m e n t   o f  

the  zones  must  be  d e t e r m i n e d   on  the  b a s i s   of  a  f a v o u r a b l e  

compromise   be tween   the  f o l l o w i n g   f e a t u r e s .  

I t   is  a d v a n t a g e o u s   t h a t   c h a r a c t e r s   and  keys  w i t h  

r e l a t i v e l y   h igh  f r e q u e n c y   of  use  shou ld   be  l o c a t e d   c l o s e   t o  

the  c e n t r e   of  the   k e y b o a r d .  

I t   is  a d v a n t a g e o u s   t h a t   the  c h a r a c t e r s   and  keys  c o n t a i n e d  



w i t h i n   each  zone  s h o u l d   be  made  up  of  c h a r a c t e r s   which  o c c u r  

t o g e t h e r   in  the  a l p h a b e t   or  of  c h a r a c t e r s   such  as  vowels   w h i c h  

have  f a m i l i a r i t y   as  an  a l p h a b e t i c   s u b s e t .   The  g r o u p ( s )  

of  c h a r a c t e r s   made  up  by  the   vowels   are  l i k e l y   to  be  t h o s e  

most  f r e q u e n t l y   u sed ,   and  so  to  be  at   the  c e n t r e   of  the   k e y -  

b o a r d .   I t   is  a l s o   d e s i r a b l e   t h a t   in  at   l e a s t   some  of  t h e  

zones  the  c h a r a c t e r s   of  the   group  a p p e a r   in  the  same  o r d e r   a s  

they   occur   in  the  a l p h a b e t .   F u r t h e r m o r e ,   i t   is  a d v a n t a g e o u s  

i f   the   a r r a y   of  c h a r a c t e r s   c o n s t i t u t u n g   the  k e y b o a r d   is  as  a  

whole  r e l a t e d   to  the  u s u a l   o r d e r   of  the   a l p h a b e t   be ing   u s e d ,  

and  i t   is  a c c o r d i n g l y   p r e f e r r e d   t h a t   a l l   the   c h a r a c t e r   keys  i n  

the   top  row  of  zones  c o r r e s p o n d   to  c h a r a c t e r s   in  the  f i r s t   h a l f  

of  the   a l p h a b e t ,   and  a l l   the   c h a r a c t e r   keys  in  the   bo t tom  row 

of  zones  c o r r e s p o n d   to  the   c h a r a c t e r s   in  the  second   h a l f   o f  

the  a l p h a b e t .   I t   is  l i k e w i s e   p r e f e r r e d   t h a t   in  each  row  o f  

zones ,   i n  t h e   case   where  the   c h a r a c t e r s   of  each  group  a r e  

found  t o g e t h e r   in  the  a l p h a b e t ,   the   s e q u e n c e   of  g roups   i s  

i t s e l f   in  a l p h a b e t i c a l   o r d e r .   The  o r d e r   or  s e q u e n c e   o f  

c h a r a c t e r s   in  a  row  is  t a k e n   from  l e f t   to  r i g h t   in  the   case   o f  

the  c h a r a c t e r s   of  an  a l p h a b e t   t h a t   is  used  for   w r i t i n g   a n d  

r e a d i n g   from  l e f t   to  r i g h t ,   and  from  r i g h t   to  l e f t   in  t h e  

case  of  the   c h a r a c t e r s   of  an  a l p h a b e t   t h a t   is  used  for   w r i t i n g  

and  r e a d i n g   from  r i g h t   to  l e f t .  

I t   is  a d v a n t a g e o u s   t h a t   p a i r s   of  c h a r a c t e r s   or  keys  i n  

f r e q u e n t   s u c c e s s i v e   use  (such  as  TH  and  HE  from  the  word  THE 

in  the  E n g l i s h   l a n g u a g e )   shou ld   be  l o c a t e d   c l o s e   to  each  o t h e r .  

N e v e r t h e l e s s ,   i t   is  p r e f e r r e d   t h a t   such  p a i r s   of  c h a r a c t e r s  

shou ld   be  l o c a t e d   on  keys  which  are   not   a l l o c a t e d   to  the  same  

f i n g e r   for   t o u c h - t y p i n g   p u r p o s e s .  



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

such  as  M  and  N,  T  and  I,  P  and  R,  are   not  l o c a t e d   on  

a d j a c e n t   k e y s .  

I t   is  a d v a n t a g e o u s   fo r   the   keys  a n d / o r   the  c h a r a c t e r  

i d e n t i f i c a t i o n s   for   the   keys  to  be  in  a  r ange   of  s i z e s   t h a t  

i n c r e a s e   wi th   d i s t a n c e   from  the  c e n t r a l   zone  or  z o n e s .  

S i m i l a r l y ,   keys  a n d / o r   c h a r a c t e r   i d e n t i f i c a t i o n s   for   k e y s  

w i t h i n   a  zone  may  i n c r e a s e   in  s i z e   w i th   d i s t a n c e   from  t h e  

c e n t r e   of  the   a r r a y .   I t   has  been  found  t h a t   by  i n c r e a s i n g  

the   s i z e   of  the   s u r r o u n d i n g   keys  a n d / o r   c h a r a c t e r   i d e n t i f i c -  

a t i o n s ,   the  u n t r a i n e d   o p e r a t o r ' s   v i s u a l   s e a r c h   for   c h a r a c t e r s  

on  o u t l y i n g   keys  can  be  f a c i l i t a t e d .  

I t   is  a d v a n t a g e o u s   t h a t   the   keys  a l l o c a t e d   as  "home  k e y s "  

fo r   t o u c h - t y p i n g   p u r p o s e s   shou ld   r e p r e s e n t   a  s u b s t a n t i a l  

p r o p o r t i o n   of  the  t o t a l   f r e q u e n c y   of  use  ( p r e f e r a b l y   n o t  

l e s s  t h a n   40%).  I t   is  a d v a n t a g e o u s   t h a t   the   keys  a l l o c a t e d  

to  the  index   and  a d j a c e n t   f i n g e r   of  each  hand  fo r   t o u c h -  

t y p i n g   p u r p o s e s   shou ld   r e p r e s e n t   an  even  g r e a t e r   p r o p o r t i o n  

of  the  t o t a l   f r e q u e n c y   of  use  ( p r e f e r a b l y   not  l e s s   than   70%) 

I t   is  a l s o   a d v a n t a g e o u s   t h a t   the   keys  a l l o c a t e d   to  t h e  

l i t t l e   f i n g e r   of  each  hand  t o g e t h e r   w i th   the  keys  o t h e r   t h a n  t h e  

home  keys  a l l o c a t e d   to  the  f i n g e r   a d j a c e n t   to  the  l i t t l e   f i n -  

ger   of  each  hand  s h o u l d   r e p r e s e n t   a  low  p r o p o r t i o n   of  the   t o t a l  

f r e q u e n c y   of  use  ( p r e f e r a b l y   not  more  than   15%).  

The  c o n s t r u c t i o n   of  the  k e y b o a r d   i t s e l f   is  n o t  



c o n s i d e r e d   to  be  c r i t i c a l .   Thus  i t   may  be  of  any  k ind   c a p a b l e  

of  t r a n s m i t t i n g   i n f o r m a t i o n   which   is  d i s t i n c t i v e   of  t h e  

c h a r a c t e r   b e i n g   s e l e c t e d   to  the   r e m a i n d e r   of  the  machine   to  b e  

o p e r a t e d   from the  k e y b o a r d .   Where  the  k e y b o a r d   is  p a r t   of  a  

s imp le   t y p e w r i t e r ,   the  i n f o r m a t i o n   may  d i r e c t l y   r e s u l t   i n  

h a r d  c o p y   on  p a p e r ;   where  i t   is  p a r t   of  e l e c t r o n i c   d a t a   p r o -  

c e s s i n g   a p p a r a t u s   such  as  a  compute r   t e r m i n a l ,   word  p r o c e s s o r ,  

p r i n t   c o m p o s i t i o n   m a c h i n e ,   or  the  l i k e ,   the  i n f o r m a t i o n   may  b e  

s t o r e d   e l e c t r o n i c a l l y   in  the  m a c h i n e ,   or  may  be  p r e s e n t e d   on  

a  v i s u a l   d i s p l a y ,   or  may  be  e l e c t r o n i c a l l y   communica t ed   t o  

a n o t h e r   m a c h i n e ,   or  may  r e s u l t   in  ha rd   copy.   Other   p o s s i b i l i -  

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

f o r   use  by  p h y s i c a l l y   or  m e n t a l l y   h a n d i c a p p e d   p e r s o n s ,   i n  

which  case   the  i n f o r m a t i o n   may  r e s u l t   in  a  v i s u a l   or  a u d i t o r y  

s i g n a l   in  a d d i t i o n  t o   any  of  the  o t h e r   r e s u l t s   d e s c r i b e d   a b o v e .  

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

c o n v e n t i o n a l l y   used  fo r   t y p e w r i t e r s ,   and  e l e c t r o n i c   d a t a  

p r o c e s s i n g   a p p a r a t u s   such  as  compute r   t e r m i n a l s ,   p r i n t -  

c o m p o s i t i o n   mach ines   and  the   l i k e ,   e i t h e r   w i th   or  w i t h o u t  

moving  p a r t s ,   where  a  c h a r a c t e r   can  be  s e l e c t e d   by  p r e s s u r e ,  

t o u c h ,   h e a t   or  e l e c t r i c a l   c a p a c i t a n c e   from  the  o p e r a t o r ' s  

f i n g e r s .   Other   p o s s i b l e   c o n s t r u c t i o n s   may  be  based   on  t h e  

p r o j e c t i o n   of  the   a r r a y   of  c h a r a c t e r s   on  a  s c r e e n ,   f o r  

example  on  a  v i d e o   d i s p l a y   u n i t ;   s e l e c t i o n   of  a  c h a r a c t e r   a n d  

a c t u a t i o n   of  the  c o r r e s p o n d i n g   key,   in  the  b road   s e n s e   as  u s e d  

h e r e i n ,   may  t hen   be  made  by  means  of  a  l i g h t   pen,   or  by  t o u c h -  

ing  a  s e n s i t i z e d   s c r e e n   or  s c r e e n   o v e r l a y ,   or  by  b r e a k i n g   a n  

i n f r a - r e d   or  o t h e r   c r o s s - b e a m   p r o j e c t e d   a c r o s s   the   f r o n t   o f  

the  s c r e e n .   The  k e y b o a r d   may  even  be  of  the   k ind   used   by  t h e  



d i s a b l e d   by  b lowing   t h r o u g h   a  s t r a w ,   o p e r a t i n g   a  l e v e r ,   o r  

o t h e r w i s e   a c c e s s i n g   a  s u i t a b l y   s e n s i t i z e d   l o c a t i o n   of  t h e  

s e l e c t e d   c h a r a c t e r   in  the  a r r a y .  

The  keys  may  be  i d e n t i f i e d   by  r e p r e s e n t a t i o n s   of  t h e  

c o r r e s p o n d i n g   c h a r a c t e r s   e i t h e r   on  or  a d j a c e n t   to  each  k e y .  

A l t e r n a t i v e l y ,   each  key  may  be  g iven   the  shape  of  t h e  

c o r r e s p o n d i n g   c h a r a c t e r ,   so  t h a t   the  s e n s i t i z e d   r e g i o n   i s  

d e f i n e d   by  the  c o m b i n a t i o n   of  the   shape   and  the  e x t e n t   o f  

the  r e p r e s e n t a t i o n   of  the   c h a r a c t e r   in  the  a r r a y .  

The  p h y s i c a l   s e p a r a t i o n   of  a d j a c e n t   zones  may  be  by  a n y  

means  t h a t   is  r e a d i l y   a p p a r e n t   to  the  o p e r a t o r ,   such  as  a  

p r i n t e d   l i n e ,   a  g roove   or  s l o t ,   r a i s e d   b e a d i n g   or  i n c r e a s e d  

s p a c i n g   be tween   c h a r a c t e r s   or  keys .   I t   is  p r e f e r r e d   t h a t   a n y  

i n c r e a s e d   s p a c i n g   be  s m a l l ,   in  o r d e r   to  avo id   f r a g m e n t a t i o n   o f  

the  a r r a y ;   i t   is  d e s i r a b l e   t h a t   a l l   the  c h a r a c t e r s   of  t h e  

a l p h a b e t   shou ld   be  c o n t a i n e d   in  a  s i n g l e   c o n t i n u o u s   a r r a y .  

The  i n v e n t i o n   is  i l l u s t r a t e d   by  way  of  example   in  t h e  

accompany ing   d r a w i n g s ,   in  which  F i g u r e   1  shows  a  k e y b o a r d   made 

up  of  an  a r r a y   of  26  keys  c o r r e s p o n d i n g   to  the  Roman  a l p h a b e t  

u sed ,   e . g . ,   in  Wes t e rn   European   l a n g u a g e s   such  as  E n g l i s h ,   a n d  

F i g u r e s   2  and  3  show  c o r r e s p o n d i n g   a r r a y s   p o s i t i o n e d   such  t h a t  

the  c e n t r e   of  each  c h a r a c t e r   can  c o r r e s p o n d   s u b s t a n t i a l l y   t o  

the  c e n t r e s   of  the   keys  as  t y p i c a l l y   found  on  the   keyboa rd   o f  

a  s t a n d a r d   t y p e w r i t e r ,   computer   t e r m i n a l   or  the   l i k e .   T h i s  

e n s u r e s   t h a t   the  k e y b o a r d   of  the   i n v e n t i o n   can  be  used  as  a n  

o p t i o n a l   a l t e r n a t i v e   in  any  d e v i c e   p o s s e s s i n g   a  s t a n d a r d   k e y -  

board   a r r a n g e m e n t .  

In  the  k e y b o a r d   shown  in  F i g u r e   1,  each  key  is  formed  i n  

the  shape  of  the   l e t t e r   to  which  i t   c o r r e s p o n d s ,   and  is  t o u c h  



s e n s i t i v e .   E l e c t r i c a l   c i r c u i t r y   of  a  k n o w n  k i n d   g e n e r a t e s   a  

s i g n a l   when  a  key  is  t o u c h e d   by  an  o p e r a t o r   and  the  s i g n a l ,  

which  is  i n d i c a t i v e  o f   the   key  t h a t   has  been  a c t u a t e d ,   i s  

fed  by  m e a n s  o f   o u t p u t   l e a d s   to ,   fo r   example ,   a  r emote   p r i n t e r  

(not   s h o w n ) .  

The  l e t t e r s   shown  on  the   k e y b o a r d ,   which  are   t h e m s e l v e s  

the   keys ,   are  g rouped   i n t o   zones ,   in  rows.   The  top  row  c o n -  

s i s t s   of  a  l e f t   hand  zone  11,  c o n t a i n i n g   the  group  of  k e y s  

B,  C,  and  D;  a  c e n t r a l   zone  12,  c o n t a i n i n g   the  group  of  k e y s  

F,  H,  and  G,  and  a  r i g h t   hand  zone  13,  c o n t a i n i n g   the  g roup  o f  

keys  L,  K  and  J .  

The  second   row  c o n s i s t s   of  a  l e f t   hand  zone  14,  c o n t a i n i n g  

a  group  c o n s i s t i n g   of  the  s i n g l e   key  M;  a  c e n t r a l   zone  15 

c o n t a i n i n g   the  f i v e   vowels   A,  E,  I,  O  and  U and  a l s o   the  k e y  

N  be tween   E  and  I;  and  a  r i g h t   hand  zone  16  c o n t a i n i n g   t h e  

group  of  keys  P  and  Q. 

The  t h i r d   and  f i n a l   row  c o n s i s t s   of  a  l e f t   hand  zone  17 

c o n t a i n i n g   the  group  of  keys  V  and  W; a  c e n t r a l   zone   l8  c o n t a i n -  

ing  the  group  of  keys  R,  S,  and  T;  and  a  r i g h t   hand  zone  19 

c o n t a i n i n g   the   group  of  keys  Y,  X  and  Z. 

The  l e t t e r s   and  a c c o r d i n g l y   a l s o   the  keys ,   a re   of  v a r i o u s  

s i z e s .   The  s m a l l e s t   are   N  and  I  at  the   c e n t r e   of  the  v o w e l  

zone  15,  a n d  t h e   o t h e r s   a re   p r o g r e s s i v e l y   l a r g e r   w i th   d i s t a n c e  

from  the  c e n t r e   of  the   a r r a y .  

The  zones  are  s e p a r a t e d   by  c l e a r l y   marked  l i n e s .   The  

c e n t r a l   vowel  zone  15  is  e n t i r e l y   s u r r o u n d e d   by  l i n e   21,  w h i c h  

a p p r o x i m a t e s   to  a  r e c t a n g l e   and  which  s e p a r a t e s   the  zone  f r o m  

the  s u r r o u n d i n g   zones  1 1 , 1 2 , 1 3 , 1 4 , 1 6 , 1 7 , 1 8   and  19.  These  l a t -  

t e r   zones  are  in  t u r n   s e p a r a t e d   one  from  a n o t h e r   by  e s s e n t i a l l y  



r a d i a l   l i n e s   22  e x t e n d i n g   o u t w a r d l y   from  the  vowel  z o n e  

b o u n d a r y   l i n e   2 1 .  

All   zones  e x c e p t   the  vowel  zone  15  c o n t a i n   e x c l u s i v e l y  

l e t t e r s   which  are  r e l a t e d   by  t h e i r   o c c u r r i n g   c o n s e c u t i v e l y  

in  the  a l p h a b e t .   If  the   l e t t e r   N  were  to  be  r e l o c a t e d   w i t h  

the  l e t t e r   M  in  the  zone  14,  a l l   zones  w i t h o u t   e x c e p t i o n  

would  c o n t a i n   only   r e l a t e d   l e t t e r s ;   such  a n  a r r a n g e m e n t   w o u l d  

however  have  the  d i s a d v a n t a g e   t h a t   M  and  N  are   among  the  p a i r s  

of  l e t t e r s   which  are   somewhat  s i m i l a r   in  a p p e a r a n c e   and  t h e r e -  

fo r e   t end   to  be  c o n f u s e d   at  a  qu i ck   g l a n c e ,   and  c o n s e q u e n t l y  

t h e r e   would  be  an  i n c r e a s e d   r i s k   of  operator   e r r o r   in  t h i s  

r e s p e c t .   F u r t h e r m o r e   N  is  a  f r e q u e n t l y   used  l e t t e r   in  E n g l i s h  

and  o t h e r   European   l a n g u a g e s   and  must  be  c e n t r a l l y   l o c a t e d   t o  

a c h i e v e   the  o b j e c t i v e s   d e s c r i b e d   e a r l i e r .   However,   N  i s  

s l i g h t l y   emboldened   to  make  i t   more  s a l i e n t   at  i t s   c e n t r a l  

"out   of  a l p h a b e t i c a l   o r d e r "   p o s i t i o n .   The  l e t t e r s   of  the  o t h e r  

more  r e a d i l y   c o n f u s a b l e   p a i r s   of  l e t t e r s ,   such  as  P  and  R  a n d  

T  and  I,  a re   a l s o   e a c h  s e p a r a t e d   i n t o   d i f f e r e n t   zones .   The 

c o n f u s a b l e   l e t t e r s   V  and  W  r ema in   a d j a c e n t   but   the   t y p e f a c e   o f  

the  W  is  amended  to  p r o v i d e   a  low  c e n t r e   peak  (Fig.   3)  and  t h u s  

to  d i s t i n g u i s h   the  c h a r a c t e r   more  c l e a r l y   from  the  V. 

By  the  use  of  keys  c o r r e s p o n d i n g   to  the  o u t l i n e s   of  t h e  

l e t t e r s ,   t h e r e   are   no  o t h e r   l i n e s   s e p a r a t i n g   the  keys  w h i c h  

might   c o n f l i c t   v i s u a l l y   wi th   the  l i n e s   21,  22  d e l i n e a t i n g   t h e  

zones  and  t h e r e b y   i n t e r f e r i n g   wi th   the  o p e r a t o r ' s   c o n c e p t   o f  

the  z o n e s .  

The  normal   a l p h a b e t i c a l   a r r a n g e m e n t s   of  the  l e t t e r s   i n  

the  g roups   F,  H,  G;  L,  K,  J;  Y,  X,  Z  are   a l t e r e d   so  t h a t   t h e  

l e t t e r s   in  each  group  most  f r e q u e n t l y   used  in  normal   E n g l i s h  



(H,  L  and   Y  r e s p e c t i v e l y )   is  c l o s e s t   to  the  c e n t r e   of  t h e  

a r r a y   and  thus   more  l i k e l y   to  be  q u i c k l y   l o c a t e d   by  an  o p e r a t o r  

c o n c e n t r a t i n g   on  the  c e n t r a l   vowel  zone.  The  most  c e n t r a l   k e y s  

namely ,   A,  E,  N,  I,  O  and  U  in  the  vowel  zone  15,  R,  S  and   T 

in  the  c e n t r a l   t h i r d   row  zone  and  H  in  the  c e n t r a l   top  row  z o n e ,  

t o g e t h e r   a c c o u n t   for   70%  of  a l l   c h a r a c t e r   usage   in  n o r m a l  

E n g l i s h ,   based   on  f r e q u e n c y   of  u s e .  

The  k e y b o a r d   i l l u s t r a t e d   in  F i g u r e   1  i s   s u i t a b l e   fo r   one  o r  

two  handed  o p e r a t i o n   by  an  o p e r a t o r   r e l y i n g   on  v i s u a l   s e a r c h -  

ing  to  l o c a t e   d e s i r e d   c h a r a c t e r s   and  is  i n t e n d e d   to  f a c i l i t a t e  

l e a r n i n g   c h a r a c t e r   l o c a t i o n s .   I t   is  a l s o   s u i t a b l e   f o r  

p r o g r e s s i o n   t owards   t o u c h - t y p i n g   u s i n g   the   u s u a l  f o u r   f i n g e r s  

on  each  hand  fo r   a l p h a b e t i c a l   c h a r a c t e r   key  a c t u a t i o n .  

The  v e r s i o n   of  the   k e y b o a r d   shown  in  F i g u r e   2  p e r m i t s  

i t s   p r o d u c t i o n   by  c o n v e r s i o n   of  an  e x i s t i n g   Q w e r t y  

k e y b o a r d ,   or  by  a  s i m i l a r   m a n u f a c t u r i n g   p r o c e s s .   I t   a l s o  

p e r m i t s   the  o f f e r i n g   of  the   k e y b o a r d   of  the  i n v e n t i o n   as  a  

s t a n d a r d   o p t i o n   to  Qwerty  in  any  s i t u a t i o n   when  the  d e c o d i n g  

of  the   key  s i g n a l s   is  under   s o f t w a r e   c o n t r o l .   The  heavy  l i n e s   28 

shown  in  F i g u r e   2  are  not   p r e s e n t   on  the  k e y b o a r d   i t s e l f  b u t  

m e r e l y   s e r v e   in  the  d rawing   to  d e n o t e   the   e i g h t   l a t e r a l  

d i v i s i o n s   of  the   k e y b o a r d   fo r   the   p u r p o s e   of  e i g h t - f i n g e r   t o u c h -  

t y p i n g ,   each  d i v i s i o n   d e f i n i n g   the  keys  a l l o c a t e d   to  one ; :  

p a r t i c u l a r   f i n g e r .   The  a l p h a b e t i c   r e l a t i o n s   of  the   c h a r a c t e r s  

in  the  F i g u r e   2  a r r a y   are  a l l   as  d e s c r i b e d   in  the  k e y b o a r d   o f  

F i g u r e   1 .  

Where  the  k e y b o a r d   c o m p r i s e s   s e p a r a t e   movable   keys  f o r  

t o u c h - t y p i n g   p u r p o s e s ,   i t   is  p r e f e r r e d   t h a t   the   i n d i v i d u a l   k e y s  

or  a r e a s   be tween   the   keys  shou ld   be  a p p r o p r i a t e l y   m a r k e d  



wi th   l i n e s   and  b o r d e r s   to  p r o d u c e   the  e f f e c t   o f  z o n e  

d e m a r c a t i o n   and  t h a t   p e r i p h e r a l   c h a r a c t e r   s i z e s   shou ld   b e  

i n c r e a s e d .   This   makes  the  k e y b o a r d   e q u a l l y   s u i t a b l e   f o r  

the  u n t r a i n e d   u s e r .   I t   is  a l s o   p r e f e r r e d   t h a t   the  n a t u r a l  

d i v i d i n g   l i n e s   be tween   s e p a r a t e   keys  s h o u l d   not  be  p r o m i n e n t  

u n l e s s   t h e s e   c o r r e s p o n d   to  the  zone  d e m a r c a t i o n   l i n e s .  

This   can  b e s t   be  a c h i e v e d   by  the  p r o v i s i o n   of  d a r k - c o l o u r e d  

keys  on  a  dark   b a c k g r o u n d   wi th   l i g h t   c o l o u r e d   l e t t e r i n g   a n d  

zone  d e m a r c a t i o n .   Where  the  s p a c i n g   be tween   k e y - c e n t r e s  

is  he ld   c o n s t a n t ,   the   e x t e n t   to  which  p e r i p h e r a l   c h a r a c t e r s  

can  be  i n c r e a s e d   in  s i z e   is  d e p e n d e n t   upon  the  p h y s i c a l   s i z e  

of  the  top  of  the   key.  R e l a t i v e l y   l a r g e   key  t o p s ,   a r e ,  

t h e r e f o r e ,   p r e f e r r e d .  

In  the   F i g u r e   2  k e y b o a r d   the  l e t t e r s   are   marked  o n  

a d j a c e n t   g e n e r a l l y   s q u a r e   keys  29,  which  are  p r e f e r a b l y  

c o n t o u r e d   to  a s s i s t   p o s i t i v e   and  a c c u r a t e   f i n g e r   p l a c e m e n t ,  

on  an  o t h e r w i s e   c o n v e n t i o n a l   t y p e w r i t e r   k e y b o a r d .   T w e n t y  

f i v e   of  the  twen ty   s ix   Qwerty  l e t t e r   keys  are  r e t a i n e d   a s  

l e t t e r   keys ,   a l t h o u g h   wi th   changed   s i g n i f i c a t i o n s ;   the   P 

key  in  the  top  row  of  the  Qwerty  l a y o u t   is  however  o m m i t t e d  

and  is  r e p l a c e d   by  a  new  l e t t e r   key  for   Z  to  the  i m m e d i a t e  

r i g h t   of  the  Qwerty  M  key  on  the  bo t tom  row.  The  k e y b o a r d  

may  be  thus   s imp ly   c o n v e r t e d   or  made  on  e x i s t i n g   m a n u f a c t u r i n g  

m a c h i n e r y   w i t h o u t   the  need  fo r   e x p e n s i v e   r e t o o l i n g ,   s i n c e   t h e r e  

is  n o r m a l l y   an  e x i s t i n g   n o n - l e t t e r   key,   such  as  a  p u n c t u a t i o n  

m a r k , w h e r e   the  Z  key  is  to  be  i n t r o d u c e d .  

The  four   c e n t r a l   t o u c h - t y p i n g   d i v i s i o n s   d e f i n e d   by  t h e  

l i n e s   28  in  F i g u r e   2  c o r r e s p o n d   to  the  keys  o p e r a t e d   by  t h e  

f i r s t   two  f i n g e r s   of  each  hand,   n o r m a l l y   the  s t r o n g e s t   f i n g e r s .  



Based  on  normal   E n g l i s h   c h a r a c t e r   f r e q u e n c y ,   t h i s   k e y b o a r d  

a l l o w s   a p p r o x i m a t e l y   80%  of  a l l   c h a r a c t e r   usage   to  be  a s s i g n e d  

to  t h e s e   fou r   f i n g e r s .  

The  k e y b o a r d   shown  in  F i g u r e   3  is  a l s o   a  t y p e w r i t e r  

k e y b o a r d   wi th   the   same  l a y o u t   of  a l p h a b e t i c   c h a r a c t e r   k e y s  

as  t h a t   shown  in  F i g u r e   2.  The  keys  a re   s i m i l a r   to  the   k e y s  

29  of  F i g u r e   2  in  s i z e   and  shape ,   a l t h o u g h   the  d i v i s i o n s  

b e t w e e n   the  keys  are  o m i t t e d   from  F i g u r e   3  for   c l a r i t y .  

The  s o l e   d i s t i n c t i o n   from  the   F i g u r e   2  k e y b o a r d   i s  

t h a t   t he   keys  in  the  F i g u r e   3  k e y b o a r d   a re   marked  wi th   t h e i r  

c o r r e s p o n d i n g   c h a r a c t e r s   in  d i f f e r e n t   s i z e s   and  the  zones  a r e  

v i s i b l y   s e p a r a t e d   by  b o u n d a r i e s   30  marked  on  the  a p p r o p r i a t e  

edges   of  the   keys ,   the   zone  b o u n d a r y   m a r k i n g s   be ing   b r o a d e r  

than   the   b o u n d a r i e s   be tween   keys  w i t h i n   each  z o n e .  

The  zone  bounda ry   m a r k i n g s   30  are  b r o a d e s t   t owards   t h e  

c e n t r e   of  the   k e y b o a r d   a r r a y ,   r e d u c i n g   the  unmarked  a r e a s   o f  

the   keys  at  the   c e n t r e   r e l a t i v e   to  the  unmarked  a r e a s   of  t h e  

keys  f u r t h e r   from  the   c e n t r e .   The  c h a r a c t e r   m a r k i n g s   va ry   i n  

s i z e   c o r r e s p o n d i n g l y ,   t hus   c r e a t i n g   the   a p p e a r a n c e   of  a n  

i n c r e a s e   in  key  s i z e   from  the   c e n t r e   of  the  k e y b o a r d   o u t w a r d s  

on  a  t y p e w r i t e r   k e y b o a r d   on  which  the  keys  are   in  f a c t   t h e  

same  s i z e .   Thus  the  a r r a n g e m e n t   shown  in  F i g u r e   3  is  a  

p r e f e r r e d   a r r a n g e m e n t   fo r   any  k e y b o a r d   which  is  to  be  u t i l i z e d  

by  both   u n t r a i n e d   u s e r s   and  t r a i n e d   t o u c h - t y p i s t s .   As 

a l r e a d y   i n d i c a t e d   above  the  a r r a n g e m e n t   p r e f e r a b l y   i n v o l v e s  

the   r e v e r s a l   of  the   l i g h t   and  dark   a r e a s   shown  in  the  d r a w i n g  

so  t h a t  t h e   keys  t h e m s e l v e s   a re   dark   c o l o u r e d   and  t h e  

c h a r a c t e r   m a r k i n g s   and  zone  b o u n d a r y   m a r k i n g s   are   l i g h t  

c o l o u r e d .   In  t h i s   way  the  s p a c e s   be tween   the  keys  are  r e n d e r -  



ed  l e s s   obv ious   and  so  d e t r a c t   as  l i t t l e   as  p o s s i b l e   f r o m  

the  zone  b o u n d a r y  m a r k i n g s .  

For  use  of  a  k e y b o a r d   a c c o r d i n g   to  the  i n v e n t i o n   w i t h  

e l e c t r o n i c   d a t a   p r o c e s s i n g   a p p a r a t u s ,   as  in  a  word  p r o c e s s o r ,  

e l e c t r o n i c   w o r k - s t a t i o n ,   compute r   t e r m i n a l ,   or  p r i n t  

c o m p o s i t i o n   m a c h i n e ,   the  mach ine   can  i n c l u d e   a  p rogram  w h i c h  

e n a b l e s   the  o p e r a t o r   to  s e l e c t   e i t h e r   a  Qwerty  (or  o t h e r )  

k e y b o a r d   l a y o u t   or  an  a l t e r n a t i v e   l a y o u t   such  as  t h a t   shown  i n  

F i g u r e s   2  and  3.  The  keys  on  the  k e y b o a r d   may  c a r r y   d u a l  

c h a r a c t e r   i d e n t i f i c a t i o n s   c o r r e s p o n d i n g   to  the  two  l a y o u t  

o p t i o n s ,   or  r e p l a c e a b l e   a l t e r n a t i v e l y   marked  keys  or  s u p p -  

l e m e n t a r y   key  c o v e r s   may  be  p r o v i d e d   w h e r e i n  o n e   s e t   c o r r e s p -  

onds  to  the  Qwerty  or  o t h e r   l a y o u t   and  one  to  the  l a y o u t   o f  

a  k e y b o a r d   of  t h i s   i n v e n t i o n .  

S i m i l a r   a l t e r n a t i v e   key  m a r k i n g s   may  a l s o   be  p r o v i d e d   f o r  

use  on  t y p e w r i t e r s   wi th   e a s i l y   r e p l a c e a b l e   t y p i n g   h e a d s ,   s u c h  

as  t h o s e   u s i n g   s o - c a l l e d   g o l f - b a l l  o r   d a i s y - w h e e l   t y p i n g   h e a d s .  

A  t y p e w r i t e r   w i th   a  Qwerty  or  o t h e r   g iven   k e y b o a r d   may  b e  

s imp ly   c o n v e r t e d   to  o p e r a t e   w i th   a  k e y b o a r d   of  t h i s   i n v e n t i o n  

by  the   use  of  a  se t   of  key  m a r k i n g s   to  be  a p p l i e d   to  t h e  

e x i s t i n g   keys ,   and  a  c o r r e s p o n d i n g   t y p i n g   head.   S u i t a b l e   k e y  

m a r k i n g s   w i l l   i n c l u d e   c h a r a c t e r   m a r k i n g s   and  may  i n c l u d e  

zone  bounda ry   m a r k i n g s .   The  s e t   of  m a r k i n g s   may  be  in  t h e  

forms  of ,   for   example ,   key  caps  or  c o v e r s   or  p r i n t e d   s e l f -  

a d h e s i v e   f i l m .  

Where  the   key  l a y o u t   is  d i s p l a y e d   on  a  t ouch   d i s p l a y   o f  

one  of  the  v a r i o u s   t y p e s   m e n t i o n e d   e a r l i e r ,   i t   is  o n l y  

n e c e s s a r y   to  a r r a n g e   t h a t   e i t h e r   the  Qwerty  l a y o u t   or  a  l a y -  

out  of  t h i s   i n v e n t i o n   can  be  o p t i o n a l l y   d i s p l a y e d   d e p e n d i n g  



upon  a  u s e r - s e l e c t a b l e   s w i t c h   or  e q u i v a l e n t   i n s t r u c t i o n .  

I t   has  been  found  t h a t   for   i n e x p e r i e n c e d   u s e r s   u s i n g  

one  or  two  f i n g e r s   o n l y ,   the   k e y b o a r d s   shown  in  t h e  

d r a w i n g s   s i g n i f i c a n t l y   r e d u c e   t ime  and  s i m u l t a n e o u s l y  

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

wi th   the  Qwerty  l a y o u t .   The  k e y b o a r d s   of  the  i n v e n t i o n   a l s o  

f a c i l i t a t e   a  g r a d u a l   p r o g r e s s i o n   by  an  i n e x p e r i e n c e d   u s e r  

i n t o   a  manner  of  o p e r a t i o n   c l o s e l y   r e s e m b l i n g   t o u c h - t y p i n g ,   a n d  

i t   is  a n t i c i p a t e d   t h a t   t o u c h - t y p i s t s   t r a i n e d   on  t h e s e   k e y b o a r d s  

w i l l   l e a r n   f a s t e r   and  a t t a i n   maximum  speeds   at  l e a s t   as  f a s t  

as  t o u c h - t y p i s t s   t r a i n e d   on  a  Qwerty  k e y b o a r d .  

The  k e y b o a r d s   of  the   p r e s e n t   i n v e n t i o n   a re   a p p l i c a b l e  

.  to  a l l   or  most  l a n g u a g e s   u s i n g   a  Roman  type   a l p h a b e t ,   e . g . ,  

to  a l l   or  most  W e s t e r n   Eu ropean   l a n g u a g e s ,   s i n c e   t h e  

f r e q u e n c y   of  use  of  the   d i f f e r e n t   l e t t e r s   of  the   a l p h a b e t  

t e n d s   to  f o l l o w   a  s i m i l a r   p a t t e r n .   This   is  i l l u s t r a t e d   i n  

the   f o l l o w i n g   Tab le   I  w h e r e i n   a  c o m p a r i s o n   is  made  b e t w e e n  

the  a v e r a g e   f r e q u e n c y   of  use  of  the   d i f f e r e n t   l e t t e r s   of  t h e  

a l p h a b e t   per   1000  c h a r a c t e r s   in  the  E n g l i s h   and  F r e n c h  

l a n g u a g e s ,   the   l e t t e r s   be ing   t a k e n   in  the  o r d e r   in  which  t h e y  

a p p e a r   in  the  rows  shown  in  the   d r a w i n g s   b e g i n n i n g   at  t h e  

l e f t - h a n d   end  of  the   top  r o w .  



For  l a n g u a g e s   such  as  F rench   or  German  which  make  u s e  

of  a c c e n t s   the  k e y b o a r d   of  the   p r e s e n t   i n v e n t i o n   may  i n c l u d e  

s u i t a b l e   a c c e n t   k e y s .   Such  a c c e n t   keys  may  be  p r o v i d e d   o n  

a d d i t i o n a l   keys  at  the   ends  of  the  rows  shown  in  t h e  d r a w i n g s  

or  in  an  a d d i t i o n a l   row,  e . g . ,   in  a  f o u r t h   row  above  the  t o p  

row  shown  in  the  d r a w i n g s .   However,   a c c o r d i n g   to  a  

p r e f e r r e d   embodiment   of  the   i n v e n t i o n   as  i l l u s t r a t e d   in  F i g u r e  

3,  the  normal   space   bar  40  is  made  somewhat  s h o r t e r   than   i s  

u s u a l   and  a d d i t i o n a l   a c c e n t   keys  41  are  p r o v i d e d   at  e i t h e r  

end  t h e r e o f .   Thus,   in  the  i l l u s t r a t e d   embodiment ,   f o u r  

a c c e n t   keys  41  are  p r o v i d e d ,   namely  u m l a u t ,   a c u t e ,   g rave   a n d  

c i r c u m f l e x ,   which  l i k e   the  space   bar  40  are  p o s i t i o n e d   so  t h a t  



they  can  b e  a c t u a t e d   by  the  thumbs  of  the   o p e r a t o r .   T h i s  

a r r a n g e m e n t   is  t h o u g h t   to  be  p r e f e r a b l e   ma in ly   b e c a u s e   on  a  

s t a n d a r d   k e y b o a r d   the  thumbs  are  used  only   fo r   the  space   bar   a n d  

thus   t end   to  be  very   much  u n d e r - u s e d   as  compared  w i th   t h e  

f i n g e r s .   To  e n a b l e   the  r e q u i r e d   a c c e n t   to  be  a s s o c i a t e d  

wi th   a  r e q u i r e d   l e t t e r   the   a c c e n t   keys  41  may  be  such  t h a t  

when  a c t u a t e d   the   s e l e c t e d   a c c e n t   w i l l   be  p r i n t e d   or  o t h e r -  

wise   d i s p l a y e d   or  r e c o r d e d   but   w i l l   not  i n i t i a t e   i n d e x i n g  

a long   to  the  nex t   s p a c e .   Thus  when  an  a c c e n t   key  41  i s  

a c t u a t e d   and  then   a  s e l e c t e d   l e t t e r   k e y , t h e   a c c e n t   and  t h e  

s e l e c t e d   l e t t e r   w i l l   be  p r o p e r l y   a s s o c i a t e d   and  i n d e x i n g   a l o n g  

to  the  nex t   space   w i l l   only   t ake   p l a c e   a f t e r   a c t u a t i o n   o f  

the  l e t t e r   key.   A l t e r n a t i v e l y ,   where  the  k e y b o a r d   is  l o g i c  

c o n t r o l l e d ,   e . g . ,   is  a s s o c i a t e d   wi th   a  s u i t a b l e   c o m p u t e r ,  

the  a r r a n g e m e n t   may  be  such  t h a t   a  s e l e c t e d   l e t t e r   and  a  

s e l e c t e d   a c c e n t   to  be  a s s o c i a t e d   t h e r e w i t h   can  be  k e y e d - i n  

in  p r e d e t e r m i n e d   or  random  o r d e r   and  the  key  s i g n a l s   c o m b i n e d  

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

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

p r e s e n t   i n v e n t i o n , a s   compared  wi th   known  k e y b o a r d s   such  a s  

Q w e r t y , w h i c h   a s s i s t s   bo th   the  t r a i n e d   and  the   u n t r a i n e d   u s e r  

is  t h a t   the   bulk   of  the  w o r k l o a d   when  t o u c h - t y p i n g   based   on  

a v e r a g e   c h a r a c t e r   usage   is  on  the  "home"  keys  and  the   o t h e r  

keys  which  are   a c t u a t e d   by  the   f i r s t   two  f i n g e r s   on  e a c h  

hand  ( the  "home"  keys  in  the  i l l u s t r a t e d   k e y b o a r d   be ing   t h e  

fou r   keys  at  each  end  of  the   m i d d l e   row,  i . e . ,   the   keys  f o r  

the  l e t t e r s   M,A,E,N,  for   the  l e f t   hand  and  O,U,P ,Q,   fo r   t h e  

r i g h t   hand)  so  t h a t   the  w o r k l o a d   on  the   weak  f o u r t h   o r  

" l i t t l e "   f i n g e r   of  each  hand  and  at  the   "weaker   p o s i t i o n s " ,  



i . e . ,   the   l i t t l e   f i n g e r   on  each  hand  and  the  t h i r d   f i n g e r   on  

each  hand  away  from  the  home  keys ,   is  r e d u c e d   to  a  min imum.  

T h i s  i s   c l e a r l y   i l l u s t r a t e d   i n  T a b l e   2  which  shows  t h e  

p e r c e n t a g e   w o r k l o a d ,   based   on  a v e r a g e   c h a r a c t e r   u s a g e ,   on  

v a r i o u s   keys  and  f i n g e r s   for   both   the  E n g l i s h   and  the  F r e n c h  

l a n g u a g e s .  

This   c o n c e n t r a t i o n   of  the   w o r k l o a d   on  the  home  k e y s  

and  on  the   s t r o n g e r   f i n g e r s   not  only   a s s i s t s   t r a i n e d   t o u c h -  

t y p i s t s   but  is  a l so   of  a s s i s t a n c e   to  t h o s e   be ing   t r a i n e d   a s  

t o u c h - t y p i s t s   s i n c e   such  t r a i n e e s   w i l l   only   have  to  use  t h e i r  

weaker   t h i r d   and  f o u r t h   f i n g e r s   a  minimum  amount .   The 

c o n c e n t r a t i o n   of  the   w o r k l o a d   on  the   s t r o n g e r   f i n g e r s   is  a l s o  

of  g r e a t   he lp   to  u n t r a i n e d   u s e r s   who  t end   to  use  only  t h e i r  

f i r s t   or  t h e i r   f i r s t   and  second   f i n g e r s .  



1.  A  k e y b o a r d   c o m p r i s i n g   an  a r r a y   of  keys  e a c h  

i d e n t i f i e d   by  a  c o r r e s p o n d i n g   c h a r a c t e r   of  an  a l p h a b e t  

i n c l u d i n g   v o w e l s ,   c h a r a c t e r i s e d  i n  t h a t   the   a r r a y   c o m p r i s e s   a  

p l u r a l i t y   of  d i s t i n c t   a d j a c e n t   zones  (11  to  19)  each  c o n t a i n i n g  

a  group  of  c h a r a c t e r s ,   the   zones  (11  to  19)  a re   a r r a n g e d   in  a  

p l u r a l i t y   of  rows,   and  the  vowels   in  the  a l p h a b e t   a r e  

l o c a t e d   in  one  or  more  a d j a c e n t   zones  (15)  which  are   i n  

n e i t h e r   the   top  row  nor  the   bo t tom  row  and  which  do  n o t  

e x t e n d   to  e i t h e r   l a t e r a l   ex t r eme   of  the  a r r a y .  

2.  A  k e y b o a r d   as  c l a i m e d   in  c l a im  1,  c h a r a c t e r i s e d   i n  

t h a t   the   zones  (11  to 19)  are  d e l i n e a t e d   by  v i s i b l e   or  t a n g i b l e  

b o u n d a r i e s   (21,22  or  30)  which  are  d i s t i n c t   from  any  b o u n d -  

a r i e s   be tween   c h a r a c t e r s   or  be tween   keys  w i t h i n   each  z o n e .  

3.  A  k e y b o a r d   as  c l a i m e d   in  c l a im   1  or  2 ,  

c h a r a c t e r i s e d   in  t h a t   the  zones  (11  to  19)  a re   s e p a r a t e d   b y  

v i s i b l e   b o u n d a r i e s   (21,22  or  30)  t h a t   are  more  p r o m i n e n t  

than   any  v i s i b l e   b o u n d a r i e s   be tween   keys  w i t h i n   each  z o n e .  

4.  A  k e y b o a r d   as  c l a i m e d   in  c l a im  2  or  3,  w h e r e i n  

a d j a c e n t   zones  are   d i s t i n g u i s h e d   by  c o l o u r .  

5.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   the  keys  a n d / o r   the  c h a r a c t e r  

i d e n t i f i c a t i o n s   fo r   the  keys  are   in  a  r ange   of  s i z e s  t h a t  

i n c r e a s e   wi th   d i s t a n c e   from  the  c e n t r a l   zone  or  zones  ( 1 5 ) .  

6.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the  p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   keys  a n d / o r   c h a r a c t e r  

i d e n t i f i c a t i o n s   for   keys  w i t h i n   a  zone  (11  to  19)  i n c r e a s e  

in  s i z e   wi th   d i s t a n c e   from  the  c e n t r e   of  the   a r r a y .  

7.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   o f  t h e   p r e c e d i n g  



c l a i m s ,  c h a r a c t e r i s e d   i n   t h a t   the   number  of  c h a r a c t e r s   i n  

each  zone  (11  to  19)  is  from  1  to  6 .  

8.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the  p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   i n  t ha t   the   m a j o r i t y   of  zones  (11  to  19) 

c o n t a i n   3  to  5  c h a r a c t e r s   e a c h .  

9.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the  p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   t h e r e   are  3  or  4  rows  o f  

zones  (11  to  1 9 ) .  

10.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the  p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   each  row  c o n t a i n s   from  1  to  3 

zones  (11  to  1 9 ) .  

11.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the  p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   no  two  c h a r a c t e r s   or  t h e i r  

c o r r e s p o n d i n g   keys  in  the  same  zone  (11  to  19)  are   v e r t i c a l l y  

a l i g n e d .  

12.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the  p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   the  c h a r a c t e r s   c o n t a i n e d  

w i t h i n   each  zone  (11  to  19)  o t h e r   than   any  zone  (15)  c o n t a i n i n g  

vowel  c h a r a c t e r s   are  made  up  of  c h a r a c t e r s   which  o c c u r  

t o g e t h e r   in  the  a l p h a b e t .  

13.  A  k e y b o a r d   as  c l a i m e d   in  c l a im  12,  c h a r a c t e r i s e d  

in  t h a t   in  at  l e a s t   some  of  the  zones  (11  to  19)  t h e  

c h a r a c t e r s   appea r   in  the  same  o r d e r   as  they  occu r   in  t h e  

a l p h a b e t .  

14.  A  k e y b o a r d   as  c l a i m e d   in  c l a im  12  or  1 3 ,  

c h a r a c t e r i s e d   in  t h a t   in  each  row  of  zones  (11  to  19)  i n  

which  the  c h a r a c t e r s   of  each  zone  occur   t o g e t h e r   in  t h e  

a l p h a b e t ,   the   s e q u e n c e   of  zones  is  in  a l p h a b e t i c a l   o r d e r .  

15.  A  k e y b o a r d   as  c l a i m e d   in  a n y o n e -  o f   the  p r e c e d i n g  



c l a i m s ,  c h a r a c t e r i s e d   i n  t h a t   a l l   the  c h a r a c t e r s   in  the   t o p  

row  of  zones  ( 1 1 , 1 2 , 1 3 )   occur   in  the  f i r s t   h a l f   of  t h e  

a l p h a b e t   and  a l l   the   c h a r a c t e r s   in  the  bo t tom  row  of  z o n e s  

( 1 7 , 1 8 , 1 9 )   occu r   in  the  second   h a l f   of  the  a l p h a b e t .  

16.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the  p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   i n  t h a t   the  c h a r a c t e r s   are   the  26 

l e t t e r s   of  the   a l p h a b e t   as  used  in  the   E n g l i s h   l a n g u a g e .  

17.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   the   p o s i t i o n s   of  t h e  

c h a r a c t e r s   on  the  k e y b o a r d   a re   r e l a t e d   to  the  f r e q u e n c y   o f  

use  of  the   d i f f e r e n t   c h a r a c t e r s .  

18.  A  k e y b o a r d   a c c o r d i n g   to  c l a im   17,  c h a r a c t e r i s e d  

in  t h a t   at  l e a s t   the   m a j o r i t y   of  the  most  f r e q u e n t l y   u s e d  

c h a r a c t e r s   are  in  a  c e n t r a l   r e g i o n   of  the  k e y b o a r d .  

19.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   each  key  is  in  the   shape  o f  

the  c o r r e s p o n d i n g   c h a r a c t e r .  

20.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the  p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   i t   i n c l u d e s   at  l e a s t   o n e  

a c c e n t   key  ( 4 1 ) .  

21.  A  k e y b o a r d   a c c o r d i n g   to  c l a im   20,  c h a r a c t e r i s e d   i n  

t h a t   s a i d   at  l e a s t   one  a c c e n t   key  (41)  is  a r r a n g e d   f o r  

a c t i v a t i o n   by  a  thumb  of  the  u s e r .  

22.  A  t y p e w r i t e r   hav ing   a  k e y b o a r d ,   c h a r a c t e r i s e d   i n  

c o m p r i s i n g   an  a r r a y   of  keys  each  i d e n t i f i e d   by  a  c o r r e s p o n d i n g  

c h a r a c t e r   of  an  a l p h a b e t   i n c l u d i n g   v o w e l s ,   w h e r e i n   the  a r r a y  

c o m p r i s e s  a   p l u r a l i t y   of  d i s t i n c t   a d j a c e n t   zones  (11  to  19) 

each  c o n t a i n i n g   a  group  of  c h a r a c t e r s ,   the  zones  (11  to  19)  a r e  

a r r a n g e d   in  a  p l u r a l i t y   of  rows,   and  the  vowels   in  the  a l p h a b e t  



are   l o c a t e d   in  one  or  more  a d j a c e n t   zones  (15)  which  are  i n  

n e i t h e r   the  top  nor  the  bo t tom  row  and  which  do  not  e x t e n d . t o  

e i t h e r   l a t e r a l   ex t r eme   of  the  a r r a y .  

23.  E l e c t r o n i c   da t a   p r o c e s s i n g   a p p a r a t u s   hav ing   a  

k e y b o a r d ,  c h a r a c t e r i s e d  i n   c o m p r i s i n g   an  a r r a y   of  keys  e a c h  

i d e n t i f i e d   by  a  c o r r e s p o n d i n g   c h a r a c t e r   of  an  a l p h a b e t ,  

i n c l u d i n g   v o w e l s ,   w h e r e i n   the  a r r a y   c o m p r i s e s   a  p l u r a l i t y   o f  

d i s t i n c t   a d j a c e n t   zones  (11  to  19)  each  c o n t a i n i n g   a  g r o u p  

of  c h a r a c t e r s ,   the  zones  (  11  to  19)  a r e  a r r a n g e d   in  a  

p l u r a l i t y   of  rows,   and  the  vowels   in  the  a l p h a b e t   a r e  

l o c a t e d   in  one  or  more  a d j a c e n t   zones  (15)  which  are   i n  

n e i t h e r   the  top  row  nor  the  bo t tom  row  and  which  do  n o t  

e x t e n d   to  e i t h e r   l a t e r a l   ex t r eme   of  the  a r r a y .  

24.  A p p a r a t u s   a c c o r d i n g   to  c l a im   23  when  programmed  0 r  

a r r a n g e d   so  t h a t   the  k e y b o a r d   can  o p t i o n a l l y   be  used  as  a  

Qwerty  k e y b o a r d .  

25.  A  c o n v e r s i o n   k i t   for   c o n v e r t i n g   a  t y p e w r i t e r   h a v i n g  

a  r e p l a c e a b l e   t y p i n g   head  and  a  g iven   k e y b o a r d   to  the  use  o f  

an  a l t e r n a t i v e   k e y b o a r d   c o m p r i s i n g   an  a r r a y   of  keys  e a c h  

i d e n t i f i e d   by  a  c o r r e s p o n d i n g   c h a r a c t e r   of  an  a l p h a b e t  

i n c l u d i n g   v o w e l s ,   c h a r a c t e r i s e d   in  t h a t   the  a r r a y   c o m p r i s e s  

a  p l u r a l i t y   of  d i s t i n c t   a d j a c e n t   zones  (11  to  19)  e a c h  

c o n t a i n i n g   a  group  of  c h a r a c t e r s ,   the   zones  are  a r r a n g e d   in  a  

p l u r a l i t y   of  rows,   and  the  vowels   in  the  a l p h a b e t   are   l o c a t e d  

in  one  or  more  a d j a c e n t   zones  which  are   n e i t h e r   in  the   t o p  

row  nor  the  bo t tom  row  and  which  do  not  e x t e n d   to  e i t h e r  

l a t e r a l   ex t r eme   of  the  a r r a y ,   the  k i t   c o m p r i s i n g   a  se t   o f  

m a r k i n g s   i n c l u d i n g   c h a r a c t e r   m a r k i n g s   and  o p t i o n a l l y   z o n e  

bounda ry   m a r k i n g s   a d a p t e d   to  be  a p p l i e d   to  the  keys  of  a  g i v e n  

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



a  t y p i n g   head  c o r r e s p o n d i n g   to  the   c o n v e r t e d   k e y b o a r d   a d a p t e d  

to  r e p l a c e   the  t y p i n g   head  c o r r e s p o n d i n g   to  the  g i v e n  

k e y b o a r d .  

26.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   most  p a i r s   of  c h a r a c t e r s   i n  

which  one  member  of  the   p a i r   must  f r e q u e n t l y   be  a c t u a t e d  

f o l l o w i n g   the   o t h e r   member  of  the   p a i r   a re   in  c l o s e  

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

27.  A  k e y b o a r d   as  c l a i m e d   in  a n y  o n e   of  the   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   most   p a i r s   of  c h a r a c t e r s   i n  

which  one  member  of  the  p a i r   must  f r e q u e n t l y   be  a c t u a t e d ,  

f o l l o w i n g   the   o t h e r   member  of  the   p a i r ,   are  not   l o c a t e d   o n  

keys  a l l o c a t e d   to  the   same  f i n g e r   for   t o u c h - t y p i n g   p u r p o s e s .  
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