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©  Dot-matrix  printer. 
@  A  dot-matrix  printer  having  a  print  head  (26)  and  a  platen 
(27)  allowing  the  head  (26)  to  bring  dot  characters  in  normal 
printing  mode  and  an  extra-wide-margin  printing  mode.  The 
printer  has  a  microprocessor  (20)  which  decides,  in  accord- 
ance  with  printing  data  from  an  external  device,  whether  or 
not  a  wide  dot  character  is  to  be  printed  at  the  left  margin  or 
right  margin.  When  it  decides  that  a  wide  dot  character  is  to 
be  printed  at  the  left  or  right  margin,  the  microprocessor 
controls  a  print  head  driver  (25)  so  that  the  head  (26)  may 
print  dot  characters  in  the  extra-wide-margin  printing  mode. 
The  print  head  (26)  can  therefore  print  wide  dot  characters 
together  with  characters  of  ordinary  width,  neatly  and 
clearly. 





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  a  d o t - m a t r i x  

p r i n t e r   of  the   s e r i a l   t y p e .  

A  d o t - m a t r i x   p r i n t e r   of  t he   s e r i a l   t y p e   i s  

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

Some  of  the   do t   c h a r a c t e r s   p r i n t e d   by  t h i s   p r i n t e r   a r e  

n a r r o w e r   t h a n   t he   same  c h a r a c t e r s   p r i n t e d   by  a  f u l l y  

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

The  d o t - m a t r i x   p r i n t e r   s o m e t i m e s  e m u l a t e s   t h e  

i m p a c t   p r i n t e r ;   i t   p r i n t s   do t   c h a r a c t e r s   s i m i l a r   t o  

t h e   c h a r a c t e r s   p r i n t e d   by  t he   i m p a c t   p r i n t e r .   T h a t  

i s ,   i t   may  p r i n t   a  d o t   c h a r a c t e r   t h a t   is  w i d e r   t h a n  

o r d i n a r y   c h a r a c t e r s .   A  wide   c h a r a c t e r   11  may  be  p r i n t e d  

a t   t h e   r i g h t   m a r g i n   as  shown  in  F i g .   lA,  or  a t   the   l e f t  

m a r g i n   as  shown  in  F i g .   1B.  In  t he   f i r s t   c a s e ,   the   w i d e  

c h a r a c t e r   11  i n e v i t a b l y   e x t e n d s   o v e r   t he   r i g h t   m a r g i n .  

In  t he   s e c o n d   c a s e ,   t he   l a s t   c h a r a c t e r   10  of  t h e  

o r d i n a r y   s i z e   a l s o   e x t e n d s   o v e r   t he   r i g h t   m a r g i n .   T h a t  

i s ,   t he   c h a r a c t e r s   10  and  11  c a n n o t   be  p r i n t e d  w i t h i n  

t h e   n o r m a l   p r i n t i n g   m a r g i n s   ( i . e . ,   t he   d i s t a n c e   G ) .  

When  do t   c h a r a c t e r s   of  d i f f e r e n t   w i d t h s   a r e   p r i n t e d   i n  

s e v e r a l   l i n e s ,   t he   c h a r a c t e r s   of  one  l i n e   may  n o t  

v e r t i c a l l y   a l i g n e d   w i t h   t h o s e   of  t he   o t h e r   l i n e s .  

T h i s   d e t e r i o r a t e s   t he   q u a l i t y   of  p r i n t i n g .  

The  o b j e c t   of  t h i s   i n v e n t i o n   is  to  p r o v i d e   a  

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

e v e n   i f   a  dot   c h a r a c t e r ,   w h i c h   is  w i d e r   t h a n   t h o s e  



of  t he   o r d i n a r y   w i d t h   by  a  p r e d e t e r m i n e d   v a l u e ,  

i s   p r i n t e d   at   the   l e f t   or  r i g h t   m a r g i n .  

To  a c h i e v e   t h i s   o b j e c t ,   a  d o t - m a t r i x   p r i n t e r  

a c c o r d i n g   to  t he   i n v e n t i o n   c o m p r i s e s   a  p r i n t   h e a d  

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

p r i n t   head   to  p r i n t   d o t   c h a r a c t e r s   in  a  n o r m a l   m a r g i n  

p r i n t i n g   mode  and  a l s o   in  an  e x t r a   w i d e - m a r g i n   p r i n t i n g  

m o d e ,   d a t a - r e c e i v i n g   means   f o r   r e c e i v i n g   p r i n t i n g   d a t a ,  

i n c l u d i n g   d a t a   r e p r e s e n t i n g   t he   n o r m a l   p r i n t i n g   mode  o r  

e x t r a   w i d e - m a r g i n   p r i n t i n g   mode  and  c h a r a c t e r   c o d e s  

r e p r e s e n t i n g   dot   c h a r a c t e r s   to  be  p r i n t e d ,   c h a r a c t e r  

d o t   p a t t e r n   g e n e r a t i n g   means   f o r   g e n e r a t i n g   d a t a  

r e p r e s e n t i n g   the   do t   p a t t e r n s   d e t e r m i n e d   by  t h e  

p r i n t i n g   d a t a   i n p u t   to  t he   d a t a - r e c e i v i n g   m e a n s ,  

p r i n t i n g   mode  s e l e c t i n g   means   f o r   s e l e c t i n g   t h e  

e x t r a   w i d e - m a r g i n   p r i n t i n g   mode  when  at   l e a s t   one  of  t h e  

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

r e p r e s e n t s   a  dot   c h a r a c t e r   w h i c h   is  w i d e r   t h a n  

c h a r a c t e r s   of  o r d i n a r y   w i d t h   and  is  t o  b e   p r i n t e d  

a t   t h e   l e f t   or  r i g h t   m a r g i n ,   p r i n t   head  m o v i n g  

m e a n s   f o r   mov ing   s a i d   p r i n t   head   a l o n g   a  p l a t e n  

b e t w e e n   the   o r d i n a r y   m a r g i n s   o r  b e t w e e n   t h e  

e x t r a   w ide   m a r g i n s   in  a c c o r d a n c e   w i t h   t he   d a t a  

r e p r e s e n t i n g   the   mode  s e l e c t e d   by  s a i d   p r i n t i n g   m o d e  

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

d r i v i n g   t he   p r i n t   head   in  a c c o r d a n c e   w i t h   t h e   d a t a  

o u t p u t   by  t h e  c h a r a c t e r   do t   p a t t e r n   g e n e r a t i n g   m e a n s .  

To  p r i n t   a  wide  do t   c h a r a c t e r   at  t he   r i g h t  

m a r g i n   or  l e f t   m a r g i n ,   t o g e t h e r   w i t h   o t h e r   c h a r a c t e r s  

of  o r d i n a r y   w i d t h ,   t he   p r i n t   head  is  o p e r a t e d   i n  

t h e   e x t r a - w i d e - m a r g i n   p r i n t i n g   mode.  H e n c e ,   t h e  

l a s t   c h a r a c t e r   of  any  p r i n t e d   l i n e ,   w h e t h e r   w i d e  

or   o r d i n a r y ,   is  v e r t i c a l l y   a l i g n e d   w i t h   t h e  

l a s t   do t   c h a r a c t e r   of  t he   p r e c e d i n g   p r i n t e d   l i n e ,  

and  t h e   c h a r a c t e r s   of  o r d i n a r y   w i d t h ,   o t h e r   t h a n  

t h e   l a s t   do t   c h a r a c t e r ,   a r e   a l s o   v e r t i c a l l y  

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



T h i s   i n v e n t i o n   can  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   in  c o n -  

j u n c t i o n   w i t h   t he   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 s .   lA  and  1B  show  the   l i n e s   of  do t   c h a r a c t e r s  

p r i n t e d   by  the   c o n v e n t i o n a l   d o t - m a t r i x   p r i n t e r ;  

F i g .   2  is  a  b l o c k   d i a g r a m   of  a  d o t - m a t r i x   p r i n t e r  

a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ;  

F i g .   3  is  a  f l o w   c h a r t   i l l u s t r a t i n g   t he   o p e r a t i o n  

of  t h e  p r i n t e r   shown  in  F i g .   2;  a n d  

F i g s .   4A  and  4B  show  two  l i n e s   of  do t   c h a r a c t e r s  

p r i n t e d   by  the   p r i n t e r   shown  in  F i g .   2 .  

One  e m b o d i m e n t   of  the   i n v e n t i o n ,   i . e . ,   a  d o t - m a t r i x  

p r i n t e r ,   w i l l   be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   2 ,  

3,  4A  and  4B.  As  shown  in  F i g .   2,  t he   p r i n t e r  

c o m p r i s e s   a  m i c r o p r o c e s s o r   20,  a  r e a d - o n l y   m e m o r y  
(ROM)  21  and  an  i n p u t / o u t p u t   (IO)  i n t e r f a c e   2 2 .  

The  ROM  21  s t o r e s   a  p r o g r a m .   In  a c c o r d a n c e   w i t h  

t h i s   p r o g r a m   the   m i c r o p r o c e s s o r   20  c o n t r o l s   t h e  

p r i n t i n g   o p e r a t i o n .   The  I /O  i n t e r f a c e  2 2  

r e c e i v e s   p r i n t i n g   d a t a   f rom  an  e x t e r n a l  

d e v i c e ,   e . g . ,   a  h o s t   c o m p u t e r .   T h i s   d a t a  

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

mode  or  an  e x t r a - w i d e - m a r g i n   p r i n t i n g   m o d e  

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

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

The  p r i n t e r   f u r t h e r   c o m p r i s e s   a  c h a r a c t e r  

g e n e r a t o r   23,   a  p r i n t i n g   b u f f e r   memory  24,  a  p r i n t  

head   d r i v e r   25,  a  p r i n t   head   26,  a  p l a t e n   27,  a  b u s  

28,  I /O  PORT  29,  c a r r i a g e   d r i v e   m o t o r   30  and  p a p e r  
f e e d   m o t o r   31.  The  c h a r a c t e r   g e n e r a t o r   23  o u t p u t s  

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

p r i n t i n g   d a t a   r e c e i v e d   by  the   I /O  i n t e r f a c e   2 2 ,  

u n d e r   t he   c o n t r o l   of  t he   m i c r o p r o c e s s o r   2 0 .  

The  o u t p u t   d a t a   of  t he   g e n e r a t o r   23  is  s t o r e d ,  

l i n e   by  l i n e ,   in  t h e   p r i n t i n g   b u f f e r   memory  2 4 .  

The  p r i n t   head   d r i v e r   25  o p e r a t e s   u n d e r   t he   c o n t r o l  

of  t he   m i c r o p r o c e s s o r   20,  t h e r e b y   d r i v i n g   t h e  



p r i n t   head   26.  As  a  r e s u l t ,   t h e   head  26  p r i n t s  

d o t  c h a r a c t e r s   on  the   p a p e r   ( n o t   shown)  w r a p p e d  

a r o u n d   the   p l a t e n   27.  The  p l a t e n   27  is  so  l o n g  

t h a t   t h e   p r i n t   head  26  p r i n t s   do t   c h a r a c t e r s   o v e r  

a  l o n g   d i s t a n c e   W  as  w e l l   as  o v e r   t he   o r d i n a r y  

p r i n t i n g   d i s t a n c e   G.  The  c a r r i a g e   d r i v e   m o t o r   30 

i s   u s e d   to  move  a  c a r r i a g e   ( n o t   shown)  a l o n g   t h e  

p l a t e n   27.  The  p r i n t   h e a d   26  is   m o u n t e d   on  t h i s  

c a r r i a g e .   T h e . p a p e r   f e e d   m o t o r   31  is  u s e d   t o  

r o t a t e   the   p l a t e n   27  t o  f e e d   t h e  p a p e r .   T h e s e  

m o t o r s   30  and  31  a re   c o n t r o l l e d   by  s i g n a l s   s u p p l i e d  

f r o m   the   m i c r o p r o c e s s o r   20  t h r o u g h   the   I /O  p o r t   2 9 .  

The  bus  28  t r a n s f e r s   d a t a   b e t w e e n   the   e l e m e n t s   2 0 - 2 5  

and  t he   e l e m e n t s   29,  3 0 .  

R e f e r r i n g   to  t he   f l o w   c h a r t   of  F i g .   3,  t h e  

o p e r a t i o n   of  t he   p r i n t e r   of  F i g .   2  w i l l   be  e x p l a i n e d .  

S u p p o s e   p r i n t i n g   d a t a   is  s u p p l i e d   to   t he   d o t - m a t r i x  

p r i n t e r   f rom  the   e x t e r n a l   d e v i c e .   In  s t e p   S l ,   the   I / O  

i n t e r f a c e   22  r e c e i v e s   t h i s   d a t a   and  s u p p l i e s   i t   to  t h e  

m i c r o p r o c e s s o r   20  v i a   t h e   bus  28.  The  m i c r o p r o c e s s o r  

20  r e a d s   t he   c h a r a c t e r   d o t   p a t t e r n   from  t h e   c h a r a c t e r  

g e n e r a t o r   23,  in  a c c o r d a n c e   w i t h   the   p r i n t i n g   d a t a .  

In  s t e p   S2,  the   g e n e r a t o r   23  g e n e r a t e s   t he   d o t  

p a t t e r n   d a t a   of  e i t h e r   an  o r d i n a r y   or  wide   c h a r a c t e r  

in  a c c o r d a n c e   w i t h   t he   p r i n t i n g   d a t a ,   i . e . ,   t h e  

n o r m a l   or  e x t r a - w i d e - m a r g i n   p r i n t i n g   mode  d a t a  

and  t he   c h a r a c t e r   c o d e s .   The  do t   p a t t e r n   d a t a  

i s   s t o r e d   in  the   p r i n t i n g   b u f f e r   memory  24.  T h i s  

memory  can  s t o r e   do t   p a t t e r n   d a t a   f o r   s e v e r a l  

l i n e s   of  c h a r a c t e r s .  

When  the   dot   p a t t e r n s   f o r   one  l i n e   a re   s t o r e d  

in  t h e   p r i n t i n g   b u f f e r   memory  24,  t he   do t   c h a r a c t e r s  

of  t h e s e   p a t t e r n s   w i l l   be  p r i n t e d   by  the   p r i n t   h e a d  

26  u n d e r   t he   c o n t r o l   of  t h e   m i c r o p r o c e s s o r   2 0 .  

F i r s t ,   in  s t e p   S3,  t he   m i c r o p r o c e s s o r   20  d e t e r m i n e s ,  

in  a c c o r d a n c e   w i t h   t he   p r i n t i n g   mode  d a t a   f r o m  

t h e   I /O  i n t e r f a c e   22,  w h e t h e r   or  no t   at   l e a s t  



o n e . o f   t he   d o t   p a t t e r n s   f o r   one  l i n e   s t o r e d   i n  

t he   memory  24  is   a  wide  do t   p a t t e r n .   When  t h e  

a n s w e r   to  t he   q u e s t i o n   i m p o s e d   in  s t e p   S3  is  n o ,  

t he   m i c r o p r o c e s s o r   20  s u p p l i e s   a  c o n t r o l   s i g n a l  

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

d r i v e   m o t o r   30  t h r o u g h   t he   I /O  p o r t   29.  As  a  

r e s u l t ,   t h e   m i c r o p r o c e s s o r   20  c o n t r o l s   t h e  

c a r r i a g e   d r i v e   m o t o r   30,   t h e r e b y   m o v i n g   t h e  

p r i n t   head   26  t o   t he   l e f t   m a r g i n   of  o r d i n a r y  

p r i n t i n g .   In  s t e p   S7,  t he   head   26  is  d r i v e n  

by  the   p r i n t   head   d r i v e r   25.  In  s t e p   S8,  the   h e a d  

26  p r i n t s   t he   d o t   c h a r a c t e r s   in  a c c o r d a n c e   w i t h   t h e  

d o t   p a t t e r n s   r e a d   f rom  t he   c h a r a c t e r   g e n e r a t o r   23 

to  t he   p r i n t i n g   b u f f e r   memory  24.  The  l i n e   t h u s  

p r i n t e d   has   l e n g t h   G  ( F i g .   2 ) .  

On  t h e   o t h e r   h a n d ,   when  the   a n s w e r   to  t h e  

q u e s t i o n   a s k e d   in  s t e p   S3  is   y e s ,   t he   m i c r o p r o c e s s o r  

20  d e t e r m i n e s   w h e t h e r   or  no t   t he   wide   c h a r a c t e r   p a t t e r n  

is   p o s i t i o n e d   a t   t he   l e f t   or  r i g h t   m a r g i n ,   in  s t e p  

S4.  When  t he   a n s w e r   is  no,  the   o p e r a t i o n   p r o c e e d s  

to  s t e p   S5,  S7  and  S8,  w h e r e b y   t he   do t   c h a r a c t e r s  

a r e   p r i n t e d .  

When  t he   a n s w e r   to  t he   q u e s t i o n   i m p o s e d   i n  

s t e p   S4  is  y e s ,   the   m i c r o p r o c e s s o r   20  s u p p l i e s   a  

c o n t r o l   s i g n a l   d e s i g n a t i n g   the   e x t r a - w i d e   m a r g i n  

p r i n t i n g   to   t he   c a r r i a g e   d r i v e   m o t o r   30  v i a   t h e  

I /O  p o r t   29.  In  s t e p   S6,  the   m i c r o p r o c e s s o r   20  

c o n t r o l s   t he   c a r r i a g e   d r i v e   m o t o r   30,  t h u s   m o v i n g  

t he   p r i n t   head   26  to  t he   l e f t   m a r g i n   of  w i d e - m a r g i n  

p r i n t i n g .   In  s t e p   S8,  t he   head  26  p r i n t s   d o t  

c h a r a c t e r s   in  a c c o r d a n c e   w i t h   t he   c h a r a c t e r   d o t  

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

24.  The  l i n e   t h u s   p r i n t e d   has  l e n g t h   W  ( F i g .   2 ) .  

In  t h i s   c a s e ,   t he   do t   c h a r a c t e r s   10  of  the   o r d i n a r y  

w i d t h   a r e   p r i n t e d   and  t h e n   t he   wide   c h a r a c t e r   11 

is   p r i n t e d   at  t h e   r i g h t   m a r g i n   as  shown  in  F i g .   4 A .  

A l t e r n a t i v e l y ,   t he   wide  c h a r a c t e r   11  is  p r i n t e d  



at   t he   l e f t   m a r g i n ,   and  t h e   c h a r a c t e r s   10  of  t h e  

o r d i n a r y   w i d t h   a re   t h e n   p r i n t e d   as  i l l u s t r a t e d  

in  F i g .   4 B .  

As  d e s c r i b e d   a b o v e ,   t h e   d o t - m a t r i x   p r i n t e r   o f  

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

t h e   e x t r a   w i d e - m a r g i n   p r i n t i n g   mode  when  the   f i r s t  

or  l a s t   c h a r a c t e r   of  t he   l i n e   is  w i d e r   t h a n   o r d i n a r y  

w i d t h .   H e n c e ,   even   i f   t he   l a s t   c h a r a c t e r   of  t h e  

l i n e - i s   a  w i d e - c h a r a c t e r   as  shown  in  F i g .   4A,  i t  

d o e s   no t   e x t e n d   o v e r   t h e   r i g h t m a r g i n . . F u r t h e r ,  

e v e n   i f   the   f i r s t   c h a r a c t e r   of  t he   l i n e   is  a  w i d e  

c h a r a c t e r   as  i l l u s t r a t e d   in  F i g .   4B,  t he   l a s t  

c h a r a c t e r   of  t he   o r d i n a r y   w i d t h   d o e s   no t   e x t e n d  

o v e r   t h e   r i g h t   m a r g i n   and  v e r t i c a l l y   a l i g n e d  

w i t h   t he   c h a r a c t e r   of  t he   p r e c e d i n g   l i n e   a t  

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

of  do t   c h a r a c t e r s   a re   p r i n t e d   in  t h i s   m a n n e r ,  
t h e   c h a r a c t e r s   of  any  l i n e   a r e   v e r t i c a l l y   a l i g n e d  

w i t h   t h o s e   of  t he   a d j a c e n t   l i n e s .   The  p r i n t e d  

d o c u m e n t   t h e r e f o r e   is  n e a t   and  c l e a n .  

M o r e o v e r ,   when  a  wide   c h a r a c t e r   is  p r i n t e d   a t   t h e  

l e f t   or  r i g h t   m a r g i n ,   t he   n u m b e r   of  c h a r a c t e r s   of  o n e  

l i n e   is   t he   same  as  t he   n u m b e r   of  c h a r a c t e r s   of  o r d i n a r y  

w i d t h   w h i c h   form  one  l i n e .   H e n c e ,   a  n e a t   and  c l e a n  

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

to   t h o s e   p r i n t e d   by  the   i m p a c t   p r i n t e r   a re   p r i n t e d  

t o g e t h e r   w i t h   do t   c h a r a c t e r s   of  o r d i n a r y   w i d t h .  



1.  A  d o t - m a t r i x   p r i n t e r   of  t he   t y p e   w h i c h  

d e t e r m i n e s   t he   p a t t e r n s   of  do t   c h a r a c t e r s   and  p r i n t s  

the   do t   c h a r a c t e r s   of  t h e s e   p a t t e r n s ,   c h a r a c t e r i z e d  

by  c o m p r i s i n g :   a  p r i n t   head   (26)   f o r   p r i n t i n g   d o t  

c h a r a c t e r s ;   a  p l a t e n   (27)   a l l o w i n g   s a i d   p r i n t   h e a d  

(26)  to  p r i n t   do t   c h a r a c t e r s   in  a  n o r m a l   m a r g i n  

p r i n t i n g   mode  and  a l s o   in  an  e x t r a   w i d e - m a r g i n  

p r i n t i n g   mode;   d a t a - r e c e i v i n g   means   (22)  f o r  

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

the   n o r m a l   p r i n t i n g   mode  or  e x t r a   w i d e - m a r g i n  

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

do t   c h a r a c t e r s   to  be  p r i n t e d ;   c h a r a c t e r   d o t  

p a t t e r n   g e n e r a t i n g   means   (23)  f o r   g e n e r a t i n g   d a t a  

r e p r e s e n t i n g   t h e   dot   p a t t e r n s   d e t e r m i n e d   b y  

the   p r i n t i n g   d a t a   i n p u t   to  t he   d a t a - r e c e i v i n g   m e a n s  

( 2 2 ) ;   p r i n t i n g   mode  s e l e c t i n g   means   (20)  f o r  

s e l e c t i n g   t h e   e x t r a   w i d e - m a r g i n   p r i n t i n g   mode  w h e n  

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

d a t a - r e c e i v i n g   means   (22)  r e p r e s e n t s   a  dot   c h a r a c t e r  

w h i c h   is  w i d e r   t h a n   c h a r a c t e r s   of  o r d i n a r y   w i d t h  

and  is  to  be  p r i n t e d   at   t he   l e f t   or  r i g h t   m a r g i n ;  

p r i n t   head   m o v i n g   means   (30)  f o r   m o v i n g   s a i d  

p r i n t   head   a l o n g   the   p l a t e n   b e t w e e n   the   o r d i n a r y  

m a r g i n s   or  b e t w e e n   the   e x t r a   wide   m a r g i n s   i n  

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

s e l e c t e d   by  s a i d   p r i n t i n g   mode  s e l e c t i n g   means  ( 2 0 ) ;  

and  p r i n t   head   d r i v e   means   (25)  f o r   d r i v i n g   t h e  

p r i n t   head   in  a c c o r d a n c e   w i t h   t he   d a t a   o u t p u t   b y  

t he   c h a r a c t e r   do t   p a t t e r n   g e n e r a t i n g   means   ( 2 3 ) .  

2.  A  d o t - m a t r i x   p r i n 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   c h a r a c t e r   do t   p a t t e r n  

g e n e r a t i n g   means   (23)  is  a  r e a d - o n l y   memory  s t o r i n g  

t he   p a t t e r n s   of  do t   c h a r a c t e r s   of  o r d i n a r y   w i d t h  

and  t h e   p a t t e r n s   of  wide   do t   c h a r a c t e r s .  

3.  A  d o t - m a t r i x   p r i n 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   p r i n t i n g   mode  s e l e c t i n g  

m e a n s   (20)  is  a  m i c r o p r o c e s s o r   w h i c h   o p e r a t e s   i n  

a c c o r d a n c e   w i t h   a  s p e c i f i c   p r o g r a m .  
4.  A  d o t - m a t r i x   p r i n t e r   a c c o r d i n g   to  c l a i m   1 ,  

f u r t h e r   c o m p r i s i n g   a  c h a r a c t e r   b u f f e r   memory  ( 2 4 )  

f o r   s t o r i n g   at   l e a s t   c h a r a c t e r   do t   p a t t e r n s   f o r   o n e  
l i n e   of  c h a r a c t e r s   w h i c h   have   been   r e a d   from  s a i d  

c h a r a c t e r   do t   p a t t e r n   g e n e r a t i n g   means   ( 2 3 ) ,   a n d  

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

d r i v e   means   (20 ,   2 5 ) ,   to   t h e r e b y   p r i n t   do t   c h a r a c t e r s  

f o r   one  l i n e .  

5.  A  d o t - m a t r i x   p r i n t e r   a c c o r d i n g   to  c l a i m   4 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   p r i n t i n g   mode  . s e l e c t i n g  

m e a n s   (20)  s e l e c t s   t he   e x t r a - w i d e - m a r g i n   p r i n t i n g  

mode  when  at   l e a s t   one  of  t h e   c h a r a c t e r   dot   p a t t e r n s  
s t o r e d   in  s a i d   c h a r a c t e r   b u f f e r   memory  (24)  c o r r e s p o n d s  

to   a  wide   do t   c h a r a c t e r   to  be  p r i n t e d   a t   the   l e f t  

or   r i g h t   m a r g i n .  
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