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©  Electronic  typewriter. 
©  An  electronic  typewriter  has  a  keyboard  (2)  including  a 
plurality  of  character  keys  (8,  9),  a  printing  wheel  (5)  having 
a  plurality  of  types  which  can  be  designated  by  the  character 
keys  (8,  9),  a  ribbon  position  setting  circuit  (18)  for  selectively 
setting  a  printing  ribbon  (6)  at  either  one  of  printing  or  rest 
positions,  and  a  control  circuit  (12)  which  supplies  a  first 
control  signal  to  the  ribbon  position  setting  circuit  (18)  so 
that  the  printing  ribbon  (6)  is  set  at  the  printing  position  and 
thereafter  the  type  designated  by  one  of  the  operated  char- 
acter  keys  strikes  a  paper  sheet  through  the  printing  ribbon 

F 

(6)  when  one  of  the  character  keys  (8,  9)  is  detected  to  have 
been  operated  while  the  printing  ribbon  (6)  is  set  at  the  rest 
position,  and  which  supplies  a  second  control  signal  to  the 
ribbon  position  setting  circuit  (18)  so  as  to  set  the  printing 
ribbon  (6)  at  the  rest  position  when  no  further  key  operation 
is  detected  for  a  preset  holding  time  after  the  printing  by  one 
of  the  character  keys  is  ended.  The  electronic  typewriter  fur- 
ther  has  a  holding  time  data  generator  (15)  for  generating 
holding  time  data  which  is  used  to  determine  the  preset  hold- 
ing  time  and  can  be  arbitrarily  changed. 
I  G.  2 

12  ROM  I  RAM  HAMMER  RIBBON  POSITION 
\  1  DRIVER  SETTING  CIRCUIT 

CLOCK GEN 
19 

KEYBOARD 

20 
) 21 > 22 

MOTOR  DRIVER 
]  1  1 

MOTOF  MOTOR  MOTOR  MOTOR 
23 

Croydon  Printing  Company  Ltd 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  e l e c t r o n i c  

t y p e w r i t e r   in  wh ich   a  p r i n t i n g   r i b b o n   i s   h e l d   a t   a  

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

p r i n t i n g   o p e r a t i o n .  

In  e l e c t r o n i c   t y p e w r i t e r s   u s i n g   a  p r i n t i n g   w h e e l   a s  
t h e   p r i n t i n g   m e c h a n i s m ,   when  a  c h a r a c t e r   key  o f ,   e . g . ,  

a l p h a n u m e r i c   c h a r a c t e r s ,   s y m b o l s ,   and   t h e   l i k e   i s  

p r e s s e d ,   a  c h a r a c t e r   code   c o r r e s p o n d i n g   to  t h e   i n p u t  

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

in  a  m e m o r y .   The  p r i n t i n g   w h e e l   i s   r o t a t e d   by  a  

p r i n t i n g   w h e e l   m o t o r   in  a c c o r d a n c e   w i t h   t h e   c h a r a c t e r  

code   so  t h a t   a  t y p e   w i t h   t h e   c h a r a c t e r   d e s i g n a t e d   by  t h e  

c h a r a c t e r   code   is   p o s i t i o n e d   to  o p p o s e   p r i n t i n g   p a p e r  

s e t   on  a  p l a t e n .   At  t h e   same  t i m e ,   t h e   p r i n t i n g   r i b b o n  

i s   s e t   a t   a  p r i n t i n g   p o s i t i o n   b e t w e e n   t h e   t y p e   of  t h e  

p r i n t i n g   w h e e l   and  t h e   p a p e r .   A  c a r r i a g e   m o u n t i n g   a  

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

t h a t   t h e   t y p e   of  t h e   p r i n t i n g   w h e e l   i s   p o s i t i o n e d   a t   t h e  

p r i n t i n g   p o s i t i o n   on  t h e   p a p e r .   When  a  hammer  s o l e n o i d  

i s   d r i v e n   and  t h e   t y p e   of  t h e   p r i n t i n g   w h e e l   s t r i k e s   t h e  

p a p e r   s e t   on  t h e   p l a t e n   t h r o u g h   t h e   r i b b o n ,   t h e  

c h a r a c t e r   d e s i g n a t e d   by  t h e   i n p u t   c h a r a c t e r   code  i s  

p r i n t e d   on  t h e   p a p e r .   Note  t h a t   r o t a t i o n   of  t h e  

p r i n t i n g   w h e e l ,   s e t t i n g   of  t h e   r i b b o n   a t   t h e   p r i n t i n g  

p o s i t i o n ,   and  s h i f t i n g   of  t h e   c a r r i a g e   a r e   g e n e r a l l y  



p e r f o r m e d   a t   t h e   same  t i m e .  

In  t h e   e l e c t r o n i c   t y p e w r i t e r   w i t h   t h e   a b o v e  

a r r a n g e m e n t ,   in   o r d e r   to   s h o r t e n   a  r e s p o n s e   t i m e   f rom  a  

key   o p e r a t i o n   to   a  p r i n t i n g   o p e r a t i o n ,   when  t h e   k e y  

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

i s   h e l d   a t   t h e   p r i n t i n g   p o s i t i o n ,   and  t h e   p r i n t i n g   w h e e l  

d o e s   n o t   r e t u r n   to   a  home  p o s i t i o n   e v e r y   t i m e   t h e  

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

H o w e v e r ,   when  no  key  o p e r a t i o n   i s   p e r f o r m e d   w i t h i n   a  

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

p r i n t i n g   o p e r a t i o n ,   t h e   r i b b o n   r e t u r n s   to   a  r e s t  

p o s i t i o n   t h e r e o f   and  t h e   p r i n t i n g   w h e e l   r e t u r n s   to  t h e  

home  p o s i t i o n   in   o r d e r   to   a l l o w   t h e   l a s t   c h a r a c t e r  

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

e l e c t r o n i c   t y p e w r i t e r .  

H o w e v e r ,   t h e   e l e c t r o n i c   t y p e w r i t e r   w i t h   a  f i x e d  

h o l d i n g   t i m e   h a s   t h e   f o l l o w i n g   p r o b l e m s .   In  t h e  

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

a  b e g i n n e r   o p e r a t e s   t h i s   t y p e w r i t e r   a t   a  low  k e y  

o p e r a t i o n   s p e e d ,   t h e   p r i n t i n g   r i b b o n   may  r e t u r n   to   t h e  

r e s t   p o s i t i o n   d u r i n g   p r i n t i n g   of  a  w o r d .   T h e r e f o r e ,  
s i n c e   t h e   t i m e   f o r   s h i f t i n g   t h e   r i b b o n   f r o m   t h e   r e s t  

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

p r i n t i n g   r e s p o n s e   t i m e   f o r   t h e   key  o p e r a t i o n ,   t h e  

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

M e a n w h i l e ,   i f   a  s k i l l e d   o p e r a t o r ,   who  can   o p e r a t e  

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

a r e   c o n f i r m e d   a f t e r   p r i n t i n g   a  g i v e n   n u m b e r   of  w o r d s ,   i t  

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

r e s t   p o s i t i o n   a f t e r   t h e   key  o p e r a t i o n ,   t h u s   i n c r e a s i n g  
t h e   t i m e   r e q u i r e d   f o r   c o n f i r m i n g   t h e   p r i n t e d   c h a r a c t e r s .  

T h e r e f o r e ,   t h e   t y p e w r i t e r   w i t h   a  h o l d i n g   t i m e   i s  

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

f o r   a  s k i l l e d   o p e r a t o r .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e  



an  e l e c t r o n i c   t y p e w r i t e r   in   w h i c h   a t   l e a s t   t he   h o l d i n g  

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

o p p o s i t e   to  a  c h a r a c t e r   p r i n t e d   a f t e r   t h e   end  of  p r i n t -  

ing   o p e r a t i o n   f o r   t h e   c h a r a c t e r   can  be  s e t   a t   a  d e s i r e d  

v a l u e ,   t h e r e b y   m a k i n g   t h e   t y p e w r i t e r   more  s u i t a b l e   a n d  

p r o v i d i n g   an  o p t i m u m   p r i n t i n g   s p e e d   f o r   a  b e g i n n e r   o r  

a  s k i l l e d   o p e r a t o r .  

In  o r d e r   to   a c h i e v e   t h e   a b o v e   o b j e c t ,   t h e r e   i s  

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

of  t y p e s   d e s i g n a t e d   by  t h e s e   c h a r a c t e r   k e y s ,   a  h o l d i n g  

t i m e   d a t a   g e n e r a t o r   f o r   g e n e r a t i n g   h o l d i n g   t i m e   d a t a  

w h i c h   can  be  a r b i t r a r i l y   s e t ,   a  r i b b o n   p o s i t i o n   s e t t i n g  

c i r c u i t   f o r   s e l e c t i v e l y   s e t t i n g   a  p r i n t i n g   r i b b o n   a t   o n e  

of  t h e   p r i n t i n g   and  r e s t   p o s i t i o n s ,   and  a  c o n t r o l   u n i t  

w h i c h ,   when  d e t e c t i n g   t h a t   one  of  t he   c h a r a c t e r   k e y s   i s  

o p e r a t e d   w h i l e   t h e   p r i n t i n g   r i b b o n   i s   s e t   in  t h e   r e s t  

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

p o s i t i o n   s e t t i n g   c i r c u i t   to  move  t h e   p r i n t i n g   r i b b o n   t o  

t h e   p r i n t i n g   p o s i t i o n   and   t h e n   s t r i k e   t h e   t y p e  

d e s i g n a t e d   by  t h e   o p e r a t e d   c h a r a c t e r   key  a g a i n s t   a  p a p e r  
s h e e t   t h r o u g h   t h e   p r i n t i n g   r i b b o n ,   and  w h i c h   s u p p l i e s   a  

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

c i r c u i t   to  r e t u r n   t h e   p r i n t i n g   r i b b o n   to   t h e   r e s t  

p o s i t i o n   when  no  f u r t h e r   key  o p e r a t i o n   i s   d e t e c t e d   f o r   a  

p r e d e t e r m i n e d   p e r i o d   of  t i m e   c o r r e s p o n d i n g   to   t h e  

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

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

h o l d i n g   t i m e   d a t a   f r o m   t h e   h o l d i n g   t i m e   d a t a   g e n e r a t o r  

can  be  a r b i t r a r i l y   c h a n g e d ,   i t   i s   p o s s i b l e   t o  

a r b i t r a r i l y   s e t   an  i n t e r v a l   f rom  t h e   t i m e   a t   w h i c h   t h e  

p r i n t i n g   o p e r a t i o n   f o r   t h e   o p e r a t e d   c h a r a c t e r   key  i s  

c o m p l e t e d   to  t h e   t i m e   a t   w h i c h   t h e   r i b b o n   i s   r e t u r n e d   t o  

t h e   r e s t   p o s i t i o n   i f   no  f u r t h e r   c h a r a c t e r   key  o p e r a t i o n  

is   p e r f o r m e d .   T h e r e f o r e ,   when  t h e   h o l d i n g   t i m e   i s   s e t  

l o n g   f o r   a  b e g i n n e r ,   t h e   p r o b l e m   of  t h e   r i b b o n  



u n d e s i r a b l y   r e t u r n i n g   to   t h e   r e s t   p o s i t i o n   d u r i n g   o n e  

word   p r i n t i n g   can   be  e f f e c t i v e l y   p r e v e n t e d .   On  t h e  

o t h e r   h a n d ,   when  t h e   h o l d i n g   t i m e   i s   s e t   s h o r t   f o r   a  

s k i l l e d   o p e r a t o r ,   t h e   t i m e   r e q u i r e d   f o r   r e t u r n i n g   t h e  

r i b b o n   to   t h e   r e s t   p o s i t i o n   a f t e r   p r i n t i n g   can   b e  

s h o r t e n e d .   In  t h i s   m a n n e r ,   t h e   e l e c t r o n i c   t y p e w r i t e r  

can   be  e a s i l y   u s e d ,   and   can   p e r f o r m   p r i n t i n g   i n  

a c c o r d a n c e   w i t h   t h e   o p e r a t o r ' s   s k i l l .  

T h i s   i n v e n t i o n   c an   be  more  f u l l y   u n d e r s t o o d   f r o m  

t h e   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   when  t a k e n   i n  

c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h :  

F i g .   1  i s   a  p l a n   v i e w   of  an  e l e c t r o n i c   t y p e w r i t e r  

a c c o r d i n g   to   an  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   a  b l o c k   d i a g r a m   of  t h e   e l e c t r o n i c  

t y p e w r i t e r   shown  i n   F i g .   1 ;  

F i g .  3   i s   a  map  of  a  RAM  u s e d   in   t h e   e l e c t r o n i c  

t y p e w r i t e r   s h o w n - i n   F i g .   2 ;  

F i g .  4   i s   a  f l o w   c h a r t   of  d a t a   p r o c e s s i n g   e x e c u t e d  

by  a  CPU  u s e d   in   t h e   e l e c t r o n i c   t y p e w r i t e r   shown  i n  

F i g .   2  in  a c c o r d a n c e   w i t h   key  i n p u t ;  

F i g .   5  i s   a  f l o w   c h a r t   of  an  i n t e r r u p t   o p e r a t i o n ;  

a n d  

F i g .   6  i s   a  f l o w   c h a r t   f o r   e x p l a i n i n g   t h e   b a s i c  

c o n t r o l   o p e r a t i o n   of   t h e   CPU.  

An  e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   h e r e i n a f t e r   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g s .  

F i g .   1  i s   a  p l a n   v i e w   of  an  e l e c t r o n i c   t y p e w r i t e r  

a c c o r d i n g   to   an  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .  

The  e l e c t r o n i c   t y p e w r i t e r   i n c l u d e s   a  h o u s i n g   1,  and  a  

k e y b o a r d   2  p r o v i d e d   on  t h e   f r o n t   s u r f a c e   of  t h e   h o u s i n g  

1.  A  p l a t e n   3  f o r   s e t t i n g   p r i n t i n g   p a p e r   t h e r e o n   i s  

i n s t a l l e d   in  an  u p p e r   p o r t i o n   i n s i d e   t h e   h o u s i n g   1.  A 

p r i n t i n g   m e c h a n i s m   i s   m o u n t e d   on  a  c a r r i a g e   4  w h i c h   c a n  

be  s h i f t e d   a l o n g   t h e   p l a t e n   3.  The  p r i n t i n g   m e c h a n i s m  

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

d i s t a l   e n d s   of  s p o k e s   t h e r e o f ,   a  p r i n t i n g   w h e e l   m o t o r  



( n o t   s h o w n )   f o r   d r i v i n g   t he   p r i n t i n g   w h e e l  5 ,   a  p r i n t i n g  

r i b b o n   6,  a  r i b b o n   f e e d   m o t o r   ( n o t   s h o w n ) ,   a  r i b b o n  

p o s i t i o n   s e t t i n g   u n i t   ( n o t   shown)  u s i n g   an  e l e c t r o m a g n e t  

f o r   v e r t i c a l l y   s h i f t i n g   a  r i b b o n   p o s i t i o n ,   and  a  h a m m e r  

s o l e n o i d   7  f o r   m a k i n g   t h e   t y p e   of  t h e   w h e e l  5   s t r i k e   t h e  

p r i n t i n g   p a p e r   t h r o u g h   t h e   r i b b o n   6.  V a r i o u s   f u n c t i o n  

k e y s   i n c l u d i n g   a  c o d e   key  11  a r e   a r r a n g e d   on  t h e  

k e y b o a r d   2  in  a d d i t i o n   to  a l p h a b e t   k e y s   8,  n u m e r a l   k e y s  

9,  and   a  s p a c e   key  1 0 .  

F i g .   2  i s   a  b l o c k   d i a g r a m   of  t h e   e l e c t r o n i c  

t y p e w r i t e r   shown  in  F i g .   1.  The  e l e c t r o n i c   t y p e w r i t e r  

i n c l u d e s   a  c e n t r a l   p r o c e s s i n g   u n i t   (CPU)  12  f o r  

e x e c u t i n g   v a r i o u s   c a l c u l a t i o n s   in  a c c o r d a n c e   w i t h   k e y  

i n p u t   d a t a   r e c e i v e d   f r o m   t h e   k e y b o a r d   2  t h r o u g h   a n  

i n t e r f a c e   2A,  a  ROM  14  c o n n e c t e d   to  t h e   CPU  12  t h r o u g h   a  
d a t a   bus  13  f o r   s t o r i n g   f i x e d   d a t a   i n c l u d i n g   r o t a t i o n a l  

p o s i t i o n   d a t a   of  t h e   p r i n t i n g   w h e e l  5   c o r r e s p o n d i n g   t o  

r e s p e c t i v e   c h a r a c t e r   c o d e s ,   and  a  RAM  15  b a c k e d   up  by  a  

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

i n p u t   c h a r a c t e r   c o d e s   f rom  t h e   k e y b o a r d   2.  The  CPU  12  

is   c o n n e c t e d   t h r o u g h   t h e   d a t a   bus  13  to  t h e   k e y b o a r d   2 

f o r   i n p u t t i n g   c h a r a c t e r   c o d e s ,   a  m o t o r   d r i v e r   16  f o r  

d r i v i n g   v a r i o u s   m o t o r s ,   a  s o l e n o i d   d r i v e r   17  f o r   d r i v i n g  

t h e   hammer  s o l e n o i d   7,  and  a  r i b b o n   p o s i t i o n   s e t t i n g  

c i r c u i t   18 .   A  c l o c k   s i g n a l   f rom  a  c l o c k   g e n e r a t o r   19  i s  

s u p p l i e d   to   a  c l o c k   i n p u t   t e r m i n a l   CK  of  t h e   CPU  12.  An 

i n t e r r u p t   s i g n a l   g e n e r a t e d   f rom  t h e   g e n e r a t o r   19  h a v i n g  

a  p e r i o d   TA  of  1  msec   i s   s u p p l i e d   to   t h e   i n t e r r u p t   i n p u t  

t e r m i n a l   INT  of  t h e   CPU  1 2 .  

The  m o t o r   d r i v e r   16  i s   c o n n e c t e d   to   a  p a p e r   f e e d  

m o t o r   20  c o u p l e d   to   t h e   p l a t e n   3  f o r   f e e d i n g   t h e  

p r i n t i n g   p a p e r ,   a  c a r r i a g e   m o t o r   21  f o r   s h i f t i n g   t h e  

c a r r i a g e   4  a l o n g   t h e   p l a t e n   3,  a  r i b b o n   f e e d   m o t o r   2 2  

f o r   f e e d i n g   t h e   p r i n t i n g   r i b b o n   6,  and  a  p r i n t i n g   w h e e l  

m o t o r   23  f o r   r o t a t i n g   t he   w h e e l  5 .  

As  shown  in  F i g .   3,  t h e   RAM  15  i n c l u d e s   a  p r i n t i n g  

d a t a   b u f f e r   a r e a   RAl  f o r   t e m p o r a r i l y   s t o r i n g   i n p u t  



c h a r a c t e r   c o d e s   f rom  t h e   k e y b o a r d   2;  a  h o l d i n g   t i m e  

t a b l e   RA2  f o r   s t o r i n g   h o l d i n g   t i m e   d a t a   HTl  to   HT9 

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

r i b b o n   6  and  t h e   p r i n t i n g   w h e e l   5  a r e   k e p t   a t   p o s i t i o n s  

o p p o s i n g   t h e   p r i n t e d   c h a r a c t e r   a f t e r   t h e   end   of  p r i n t i n g  

by  t h e   o p e r a t i o n   of  t h e   c h a r a c t e r   key  in  t h e   k e y b o a r d   2 ;  

a  c o d e   f l a g   a r e a   RA3  f o r   s t o r i n g   a  code   f l a g   r e p r e -  

s e n t i n g   t h a t   t h e   code   key   11  of  t h e   k e y b o a r d   2  i s  

o p e r a t e d ;   an  "S"  f l a g   a r e a   RA4  f o r   s t o r i n g   an  "S"  f l a g  

r e p r e s e n t i n g   t h a t   an  "S"  key  of  t h e   a l p h a b e t   k e y s   8  i s  

o p e r a t e d ;   a  t i m e   memory  a r e a   RA5  f o r   s t o r i n g   t h e   p r e s e n t  

h o l d i n g   t i m e   TS;  and  a  t i m e   c o u n t e r   RA6  f o r   m e a s u r i n g  

t i m e   e l a p s e d   a f t e r   t h e   end   of  p r i n t i n g   by  o p e r a t i o n   o f  

c h a r a c t e r   k e y s   such   as   t h e   a l p h a b e t   k e y s   8  and  t h e  

n u m e r a l   k e y s   9 .  

In  t h i s   e m b o d i m e n t ,   n i n e   h o l d i n g   t i m e   d a t a   HT1  t o  

HT9  r e p r e s e n t i n g   h o l d i n g   t i m e s   0 . 3   to   2 .7   s e c o n d s   i n  

0 . 3   s e c o n d   i n c r e m e n t s   a r e   s t o r e d   i n   i n d e x e s   1  to   9  o f  

t h e   h o l d i n g   t i m e   t a b l e   R A 2 .  

When  v a r i o u s   key  i n p u t   s i g n a l s   a r e   s u p p l i e d   f r o m  

t h e   k e y b o a r d   2,  t h e   CPU  12  s e t s   t h e   r e q u i r e d   h o l d i n g  

t i m e   TS  in   t h e   t i m e   memory   a r e a   RA5  f rom  t h e   h o l d i n g  

t i m e   t a b l e   RA2  in  a c c o r d a n c e   w i t h   a  f l o w   c h a r t   shown  i n  

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

d a t a   b u f f e r   RAl.   More  s p e c i f i c a l l y ,   when  a  key  s i g n a l  

i s   s u p p l i e d   f r o m   t h e   k e y b o a r d   2,  t h e   CPU  12  c h e c k s   t o  

s e e   i f   t h e   i n p u t   key  s i g n a l   c o r r e s p o n d s   to   t h e   code   k e y  

11  i n   STEP  1.  I f   i t   i s   YES  in  STEP  1,  t h e   CPU  12  s e t s  

t h e   c o d e   f l a g   of   t h e   a r e a   RA3  in  t h e   RAM  15  a t   " 1 " .   I f  

i t   i s   NO  in  STEP  1,  t h e   CPU  12  c h e c k s   in   STEP  2  i f   t h e  

i n p u t   key  s i g n a l   i s   g e n e r a t e d   by  "S"  key  among  t h e  

a l p h a b e t   k e y s   8.  If   i t   i s   YES  in  STEP  2  and  when  t h e  

c o d e   f l a g   of  t h e   a r e a   RA3  h a s   been   a l r e a d y   s e t   a t   " 1 " ,  

t h e   CPU  12  d e t e r m i n e s   t h a t   t h e   s e t t i n g   o p e r a t i o n   of  t h e  

h o l d i n g   t i m e   s t a r t s ,   and  s e t s   t h e   "S"  f l a g   of  t h e   a r e a  

RA4  a t   " 1 " .   When  t h e   CPU  12  d e t e c t s   t h a t   t h e   code   f l a g  

i s   n o t   a t   " 1 " ,   i t   d e t e r m i n e s   t h a t   a  n o r m a l   c h a r a c t e r  



code   has   been   s u p p l i e d   and  s t o r e s   a  c o r r e s p o n d i n g  

c h a r a c t e r   code   in  t h e   p r i n t i n g   d a t a   b u f f e r   a r e a   R A l .  

If   i t   i s   NO  in  STEP  2,  t h e   CPU  12  d e t e r m i n e s  

w h e t h e r   or  no t   t h e   o p e r a t e d   key  i s   one  of  t h e   n u m e r a l  

k e y s   9  in  STEP  3.  I f   i t   i s   YES  in  STEP  3,  t he   CPU  1 2  

e x e c u t e s   t h e   o p e r a t i o n   d e s i g n a t e d   by  t h e   o p e r a t e d   k e y .  

For   e x a m p l e ,   when  t h e   key  o p e r a t e d   i s   an  a l p h a b e t   k e y  

o t h e r   t h a n   t h e   "S"  k e y ,   t h e   CPU  12  s t o r e s   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   code   in  t he   p r i n t i n g   d a t a   b u f f e r   a r e a  

RAl.   On  t h e   o t h e r   h a n d ,   when  t h e   o p e r a t e d   key  i s   a  

f u n c t i o n   key ,   t h e   CPU  12  e x e c u t e s   t h e   o p e r a t i o n  

d e s i g n a t e d   by  t h i s   k e y .   When  t h e   o p e r a t e d   key  is   any  o f  

"1"  to   "9"  of  t h e   n u m e r i c   k e y s   9,  t h e   CPU  12  c h e c k s   t o  

see   i f   t h e   "S"  f l a g   of  t h e   a r e a   RA4  i s   a t   "1"  in  STEP  4 .  

I f   i t   i s   YES  in  STEP  4,  t h e   CPU  12  d e t e r m i n e s   t h a t   t h e  

i n p u t   n u m e r a l   r e p r e s e n t s   an  i n d e x   in   t h e   h o l d i n g   t i m e  

t a b l e   RA2,  and  r e a d s   o u t   one  of  t h e  h o l d i n g   t i m e   d a t a  

HT1  to  HT9  r e p r e s e n t e d   by  t h e   n u m e r a l   and   s e t s   t h e  

h o l d i n g   t i m e   d a t a   in   t h e   t i m e   memory  a r e a   R A 5 .  

T h e r e a f t e r ,   t h e   code   and  "S"  f l a g s - i n   t h e   a r e a s   RA3  a n d  

RA4  a r e   r e s e t ,   t h u s   e n d i n g   t h e   s e t t i n g   o p e r a t i o n   of  t h e  

h o l d i n g   t i m e .   No te   t h a t   in  STEP  4,  when  t h e   CPU  12 

d e t e c t s   t h a t   t h e   "S"  f l a g   in  t h e   a r e a   RA4  i s   no t   s e t   a t  

" l " ,   i t   d e t e r m i n e s   t h a t   t h e   n o r m a l   c h a r a c t e r   code  i s  

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

t h e   i n p u t   n u m e r a l   in  t h e   p r i n t i n g   d a t a   b u f f e r   a r e a   R A l .  

E v e r y   t i m e   an  i n t e r r u p t   s i g n a l   h a v i n g   t h e   p e r i o d   TA 

(1  ms)  i s   s u p p l i e d   f rom  t h e   c l o c k   g e n e r a t o r   19  to  t h e  

i n t e r r u p t   i n p u t   t e r m i n a l   INT,  t h e   CPU  12  c a r r i e s   ou t   t h e  

i n t e r r u p t   o p e r a t i o n   in  a c c o r d a n c e   w i t h   a  f l o w   c h a r t  

shown  in  F i g .   5.  More  s p e c i f i c a l l y ,   when  t h e   i n t e r r u p t  

s i g n a l   of  t h e   p e r i o d   TA  (1  ms)  i s   s u p p l i e d ,   t h e   CPU  12  

c h e c k s   i f   t h e   t i m e   d a t a   TC  s t o r e d   in   t h e   t i m e   c o u n t e r  

RA6  in  t he   RAM  15  i s   e q u a l   to  or  l a r g e r   t h a n   t he   h o l d i n g  
t i m e   d a t a   TS  in  t h e   t i m e   memory  a r e a   RA5.  If   i t   i s   NO, 
t h e   CPU  12  s e t s   t h e   t i m e   d a t a   o b t a i n e d   by  a d d i n g   t h e  

p e r i o d   TA  to  t h e   t i m e   d a t a   TC  in  t h e   t i m e   c o u n t e r   R A 6 .  



When  t h e   CPU  12  d e t e c t s   TC >  TS,  i t   e n d s   t h i s   i n t e r r u p t  

r o u t i n e   w i t h o u t   c h a n g i n g   t h e   t i m e   d a t a   TC  in  t h e   t i m e  

c o u n t e r   R A 6 .  

F i g .  6   s h o w s   a  m a i n   c o n t r o l   r o u t i n e   of  t h e  

e l e c t r o n i c   t y p e w r i t e r   shown  in  F i g .   2.  A f t e r   p o w e r   i s  

s u p p l i e d ,   t h e   CPU  12  p e r f o r m s   t h e   i n i t i a l i z a t i o n  

p r o c e s s .   In  STEP  5,  t h e   CPU  12  c h e c k s   to  see   i f   t h e  

p r i n t i n g   d a t a   b u f f e r   a r e a   RAl  s t o r e s   a  c h a r a c t e r   code   t o  

be  g e n e r a t e d .   If   i t   i s   YES  in  STEP  5,  t h e   CPU  12  

s u p p l i e s   d r i v e   d a t a   t o   t h e   p r i n t i n g   w h e e l   m o t o r   23  so  a s  

to   r o t a t e   t h e   p r i n t i n g   w h e e l   5  to   a l l o w   t h e   t y p e  

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

p r i n t i n g   p a p e r   s e t   on  t h e   p l a t e n   3,  i . e . ,   t h e   t y p e   i s  

s e t   a t   t h e   p r i n t i n g   p o s i t i o n .   The  CPU  12  c h e c k s   to   s e e  

i f   t h e   p r i n t i n g   r i b b o n   6  i s   s e t   a t   a  p o s i t i o n   o p p o s i t e  

to   t h e   c h a r a c t e r   w h i c h   h a s   b e e n   p r i n t e d ,   i . e . ,   a t   t h e  

p r i n t i n g   p o s i t i o n .   When  t h e  C P U   12  d e t e c t s   t h a t   t h e  

r i b b o n   6  i s   n o t   a t   t h e   p r i n t i n g   p o s i t i o n   bu t   a t   t h e   r e s t  

p o s i t i o n ,   i t   s u p p l i e s   a  c o n t r o l   s i g n a l   to  t h e   r i b b o n  

p o s i t i o n   s e t t i n g   c i r c u i t   18  to   r a i s e   t h e   r i b b o n   6  to   t h e  

p r i n t i n g   p o s i t i o n .   T h e r e a f t e r ,   t h e   CPU  12  s u p p l i e s   a  

d r i v e   s i g n a l   t o   t h e   s o l e n o i d   d r i v e r   17  so  as  to   d r i v e  

t h e   h a m m e r   s o l e n o i d   7,  t h e r e b y   p r i n t i n g   t h e   c h a r a c t e r  

c o r r e s p o n d i n g   t o   t h e   c h a r a c t e r   code   on  t h e   p a p e r .   T h e  

CPU  12  d r i v e s   t h e   c a r r i a g e   m o t o r   21  so  as  to   s h i f t   t h e  

c a r r i a g e   4  by  one   c h a r a c t e r   to   t h e   n e x t   p r i n t i n g  

p o s i t i o n .   T h e r e a f t e r ,   t h e   t i m e   d a t a   TC  in  t h e   t i m e  

c o u n t e r   RA6  i s   s e t   a t   . 0 . ,   i . e . ,   t h e   c o u n t e r   i s   r e s e t ,  

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

c h a r a c t e r   c o d e .  

I f   i t   i s   NO  in  STEP  5,  t h e   CPU  12  d e t e r m i n e s   t h a t  

t h e   n e x t   key   o p e r a t i o n   has   n o t   been   p e r f o r m e d .   The  CPU 

12  t h e n   c h e c k s   in  STEP  6  i f   t h e   t i m e   TC  in  t h e   t i m e  

c o u n t e r   RA6  h a s   r e a c h e d   t h e   h o l d i n g   t i m e   TS  s e t   in  t h e  

t i m e   m e m o r y   a r e a   RA5.  I f   i t   i s   YES  in  STEP  6,  t h e   CPU 

12  c h e c k s   t h e   p o s i t i o n   of  t h e   p r i n t i n g   r i b b o n   6.  When 

t h e   r i b b o n  6   i s   a t   t h e   p r i n t i n g   p o s i t i o n ,   t h e   CPU  1 2  



s u p p l i e s   a  c o n t r o l   s i g n a l   to   t he   r i b b o n   p o s i t i o n   s e t t i n g  

c i r c u i t   18  so  as  to   move  t h e   r i b b o n   6  d o w n w a r d .  

T h e r e a f t e r ,   t h e   m o t o r   23  i s   d r i v e n   to   r e t u r n   t h e  

p r i n t i n g   w h e e l   5  to   t h e   home  p o s i t i o n .   In  t h i s   s t a t e ,  

s i n c e   t h e   r i b b o n   6  i s   a t   t h e   r e s t   p o s i t i o n   and  t he   w h e e l  

5  i s   a t   t he   home  p o s i t i o n ,   a  u s e r   can  c o n f i r m   t h e  

p r i n t e d   c h a r a c t e r .  

Note   t h a t   when  i t   i s   d e t e r m i n e d   in   STEP  6  t h a t   t h e  

t i m e   TC  has   no t   r e a c h e d   t h e   h o l d i n g   t i m e   TS,  and  w h e n  

t h e   r i b b o n   6  i s   a l r e a d y   a t   t he   r e s t   p o s i t i o n ,   STEP  5  i s  

e x e c u t e d   a g a i n .  

In  t he   e l e c t r o n i c   t y p e w r i t e r   w i t h   t h e   a b o v e  

a r r a n g e m e n t ,   when  i t   i s   r e q u i r e d   to   c h a n g e   t h e   h o l d i n g  

t i m e   TS  d u r i n g   w h i c h   t h e   r i b b o n   6  and  t h e   w h e e l   5  a r e  

k e p t   a t   t h e   p r i n t i n g   p o s i t i o n   a f t e r   t h e   end  of  p r i n t i n g  

by  key  o p e r a t i o n  i n   t h e   k e y b o a r d   2  i s   c h a n g e d ,   t h e   c o d e  

key  11  of  t h e   f u n c t i o n   k e y s   of  t h e   k e y b o a r d   2  and  t h e  

"S"  key  in  t h e   a l p h a b e t   k e y s   8  a r e   d e p r e s s e d   in  t h i s  

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

of  t h e   d e s i r e d   h o l d i n g   t i m e   in  t h e   h o l d i n g   t i m e   t a b l e  

RA2  i s   s i m p l y   i n p u t t e d   by  a  n u m e r i c   key  9  of  t h e   - 

k e y b o a r d   2.  For   e x a m p l e ,   a  b e g i n n e r   can   s e l e c t   a  

r e l a t i v e l y   l o n g   h o l d i n g   t i m e   TS,  e . g . ,   2 . 1 ,   2 .4   o r  

2 .7   s e c o n d s   by  d e p r e s s i n g   t h e   " 7 " ,   "8"  or   "9"  n u m e r i c  

k e y .   On  t h e   o t h e r   h a n d ,   a  s k i l l e d   o p e r a t o r   can  s e l e c t  

a  r e l a t i v e l y   s h o r t   h o l d i n g   t i m e   TS,  e . g . ,   0 . 3 ,   0 .6   o r  

0.9  s e c o n d s   by  d e p r e s s i n g   t h e   " 1 " ,   "2"  or   "3"  n u m e r i c  

k e y .  

T h e r e f o r e ,   when  a  l o n g   h o l d i n g   t i m e   TS  i s   s e t   f o r   a  

b e g i n n e r ,   u n d e s i r a b l e   d o w n w a r d   m o v e m e n t   of  t h e   r i b b o n   6 

d u r i n g   one  word   or  c h a r a c t e r   p r i n t i n g   can   be  p r e v e n t e d .  

When  a  s h o r t   h o l d i n g   t i m e   TS  is  s e t   f o r   a  s k i l l e d  

o p e r a t o r ,   t i m e   r e q u i r e d   f o r   m o v i n g   t h e   r i b b o n   6  d o w n w a r d  

a f t e r   p r i n t i n g   can  be  d e c r e a s e d .   As  a  r e s u l t ,   t h e  

e l e c t r o n i c   t y p e w r i t e r   can  be  e a s i l y   u s e d   by  any  p e r s o n ,  
t h u s   i n c r e a s i n g   p r i n t i n g   s p e e d .  

S i n c e   t h e   h o l d i n g   t i m e   can  be  e a s i l y   c h a n g e d   by  t h e  



k e y s   p r o v i d e d   on  t h e   k e y b o a r d   2,  o p e r a b i l i t y   of  t h e  

e l e c t r o n i c   t y p e w r i t e r   can  be  f u r t h e r   i m p r o v e d .  

N o t e   t h a t   t h e   p r e s e n t   i n v e n t i o n   i s   no t   l i m i t e d   t o  

t h e   a b o v e   e m b o d i m e n t .   In  t h e   a b o v e   e m b o d i m e n t ,   when  t h e  

t i m e   TC  b e t w e e n   two  s u c c e s s i v e   key  o p e r a t i o n s   r e a c h e s  

t h e   h o l d i n g   t i m e   TS,  t h e   r i b b o n   6  i s   s h i f t e d   d o w n w a r d  

and   t h e   w h e e l   5  i s   r e t u r n e d   to   t h e   home  p o s i t i o n .  

H o w e v e r ,   in   o r d e r   to   a c h i e v e   t h e   o b j e c t   of  t h e  

i n v e n t i o n ,   when  t h e   t i m e   TC  r e a c h e s   t h e   h o l d i n g   t i m e   T S ,  

o n l y   t h e   r i b b o n   6  can  be  moved   to  t h e   r e s t   p o s i t i o n   t o  

p r o v i d e   a  s i m i l a r   e f f e c t .   F u r t h e r m o r e ,   when  t h e   t i m e  

TC  r e a c h e s   t h e   h o l d i n g   t i m e   TS,  t h e   r i b b o n   6  can   b e  

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

4  can   be  s h i f t e d   to   a  p o s i t i o n   a t   w h i c h   t h e   p r i n t e d  

c h a r a c t e r s   or   w o r d s   can  be  c o n f i r m e d   i n s t e a d   of  m o v i n g  

t h e   r i b b o n   6  d o w n w a r d   and  r e t u r n i n g   t h e   w h e e l   5  to   t h e  

home  p o s i t i o n .  

F u r t h e r m o r e ,   t h e   h o l d i n g   t i m e   d a t a   s e t   in  t h e  

h o l d i n g   t i m e   t a b l e   RA2  in  t h e   RAM  15  can  be  c h a n g e d   a s  

n e e d e d .  

In  t h e   a b o v e   e m b o d i m e n t ,   in  o r d e r   to   c h a n g e   t h e  

t i m e   d a t a   in  t h e   t i m e   memory  a r e a   RA6,  t h e   code   key  11  

and   t h e   "S"  key   a r e   o p e r a t e d   and   t h e r e a f t e r   one  of  t h e  

n u m e r i c   k e y s   9  f o r   d e s i g n a t i n g   an  i n d e x   c o r r e s p o n d i n g   t o  

t i m e   d a t a   t o   be  s e t   i s   o p e r a t e d .   H o w e v e r ,   a p p r o p r i a t e  

f u n c t i o n   and   a l p h a b e t   k e y s   can   be  u s e d   in  p l a c e   of  t h e  

c o d e   k e y   11  and   t h e   " S '   k e y .  

F u r t h e r m o r e ,   t h e   h o l d i n g   t i m e   t a b l e   RA2  can  b e  

o m i t t e d   and   d e s i r e d   h o l d i n g   t i m e   d a t a   can  be  s t o r e d   i n  

t h e   t i m e   memory   a r e a   RA5  by  m a n u a l l y   o p e r a t i n g   t h e  

n u m e r i c   k e y s .  



1.  An  e l e c t r o n i c   t y p e w r i t e r   c o m p r i s i n g   a  k e y b o a r d  

(2)  i n c l u d i n g   a  p l u r a l i t y   of  c h a r a c t e r   keys   (8,   9 ) ;   a  

p r i n t i n g   w h e e l   (5)  h a v i n g   a  p l u r a l i t y   of  t y p e s  

d e s i g n a t e d   by  s a i d   c h a r a c t e r   k e y s   (8 ,   9 ) ;   p r i n t i n g   w h e e l  

d r i v i n g   means   ( 2 3 ) ;   r i b b o n   p o s i t i o n   s e t t i n g   means   ( 1 8 )  

f o r   s e l e c t i v e l y   s e t t i n g   a  p r i n t i n g   r i b b o n   (6)  a t   e i t h e r  

one  of  p r i n t i n g   or  r e s t   p o s i t i o n s ;   and   a  c o n t r o l   c i r c u i t  

(12 )   w h i c h   s u p p l i e s   a  f i r s t   c o n t r o l   s i g n a l   to  s a i d  

r i b b o n   p o s i t i o n   s e t t i n g   m e a n s   ( 1 8 ) ,   in  r e s p o n s e   to  t h e  

o p e r a t i o n   of  one  of  s a i d   c h a r a c t e r   k e y s   (8,   9)  w h i l e  

s a i d   p r i n t i n g   r i b b o n   (6)  i s   s e t   a t   t h e   r e s t   p o s i t i o n ,   t o  

s e t   s a i d   p r i n t i n g   r i b b o n   (6)  a t   t h e   p r i n t i n g   p o s i t i o n  

and  t h e r e a f t e r   s t r i k e   t h e   t y p e   d e s i g n a t e d   by  s a i d  

o p e r a t e d   c h a r a c t e r   key  a g a i n s t   a  p a p e r   s h e e t   t h r o u g h  

s a i d   p r i n t i n g   r i b b o n   (6)  and   w h i c h   s u p p l i e s   a  s e c o n d  

c o n t r o l   s i g n a l   to   s a i d   r i b b o n   p o s i t i o n   s e t t i n g   m e a n s  

(18)   to   s e t   s a i d   p r i n t i n g   r i b b o n   (6)  a t   t h e   r e s t  

p o s i t i o n   when  no  f u r t h e r   key  o p e r a t i o n   i s   d e t e c t e d   f o r   a  

p r e s e t   h o l d i n g   t i m e   a f t e r   t h e   end  of  p r i n t i n g - b y   one  o f  

s a i d   c h a r a c t e r   k e y s ,   c h a r a c t e r i z e d   by  f u r t h e r   c o m p r i s i n g  

h o l d i n g   t i m e   d a t a   g e n e r a t i n g   m e a n s   (RA2,  RA5)  f o r  

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

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

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

means   c o m p r i s e s   a  f i r s t   memory   a r e a   (RA2)  s t o r i n g   a  

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

(RA5)  f o r   s e l e c t i v e l y   s t o r i n g   one  of  t h e   p l u r a l i t y   o f  

h o l d i n g   t i m e   d a t a   as  t h e   p r e s e t   h o l d i n g   t i m e .  

3.  An  e l e c t r o n i c   t y p e w r i t e r   a c c o r d i n g   to  c l a i m   2 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   k e y b o a r d   (2)  f u r t h e r   i n c l u d e s  

a  s p e c i f i e d   key  ( 1 1 ) ,   and   s a i d   c o n t r o l   c i r c u i t   ( 1 2 )  

r e a d s   o u t   a  s e l e c t e d   one  of  s a i d   h o l d i n g   t i m e   d a t a   f r o m  

s a i d   f i r s t   memory  a r e a   (RA2)  and  s t o r e s   i t   in  s a i d  

s e c o n d   memory  a r e a   (RA5)  in  a c c o r d a n c e   w i t h   a t   l e a s t   o n e  



of  s a i d   c h a r a c t e r   k e y s   (8 ,   9)  o p e r a t e d   a f t e r   t h e  

o p e r a t i o n   of  s a i d   s p e c i f i e d   key  (11)   and  a  s p e c i f i e d   o n e  

of  s a i d   c h a r a c t e r   k e y s   (8 ,   9 ) .  

4.  An  e l e c t r o n i c   t y p e w r i t e r   a c c o r d i n g   to   c l a i m   1 ,  

2  or   3,  c h a r a c t e r i z e d   in  t h a t   s a i d   c o n t r o l   c i r c u i t  

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

m e a n s   (23 )   to   s e t   s a i d   p r i n t i n g   w h e e l   (5)  a t   a  home 

p o s i t i o n   a t   s u b s t a n t i a l l y   t h e   same  t i m e   when  g e n e r a t i n g  

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