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(54)  Dot  matrix  printing  device. 
The  printing  device  comprises  a  printing  head  having  a 

row  of  printing  elements,  e.g.  18  wires  31  actuated  by  corres- 
ponding  electro-magnets for  printing  symbols  and  characters 
in  conformity  with  dot  matrices.  The  inclination  of  the  row 
relative  to  the  direction  of  movement  of  the  printing  is  vari- 
able.  With  the  row  vertically  aligned,  the  height  1  of  the  18 
wires  is  equal to that  (h  +  b  +  h)  of the two  lines  of  printing  as 
a  result  of  which  it  is  possible  to  print  two  rows  of  characters 
simultaneously.  By  inclining  the  head  and  suitably  selecting 
the  speed  of  movement  it  is  possible to  print  one  line  at  a  time 
with  high  definition  dot  matrices. 





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  dot  matrix  p r i n t i n g   device  f o r  

a c c o u n t i n g ,   data  t e r m i n a l ,   t e l e w r i t i n g   and  s i m i l a r   o f f i ce   m a c h i n e s ,  

compr i s ing   a  row  of  dot  p r i n t i n g   e lements ,   the  row  e x t e n d i n g  

t r a n s v e r s e   to  a  d i r e c t i o n   of  r e l a t i v e   movement  between  the  p r i n t i n g  

e lements   and  the  medium  on  which  they  p r i n t .   As  is  well  known,  by 

s e l e c t i v e l y   o p e r a t i n g   the  i n d i v i d u a l   p r i n t i n g   elements  during  such  

movement  i t   is  p o s s i b l e   to  p r i n t   a lphanumeric   c h a r a c t e r s   and  o t h e r  

symbols  w i th in   the  r e s o l u t i o n   p e r m i t t e d   by  the  dot  m a t r i x .  

Although  the  i n v e n t i o n   w i l l   be  de sc r ibed   mainly  in  terms  of  w i r e  

p r i n t e r s   in  which  the  p r i n t i n g   elements  are  wires  a c t i v a t e d   f o r  

impact  p r i n t i n g   of  the  dots  by  e l e c t r o m a g n e t s   i t   is  not  r e s t r i c t e d  

to  a  p a r t i c l a r   type  of  p r i n t i n g   e lement .   For  example,  thermal  d o t  

matr ix   p r i n t e r s   are  known  using  r e s i s t i v e   p r i n t i n g   e l e m e n t s  

hea ted   by  c u r r e n t   p u l s e s .  

A  dot  matr ix   p r i n t i n g   device  is  known  in  which,  to  i nc r ea se   t h e  

p r i n t i n g   speed,  the  p r i n t i n g   ends  of  the  wires  are  d isposed   s i d e  

by  side  along  two  rows,  p a r a l l e l   r e l a t i v e   to  each  o ther   and 

p e r p e n d i c u l a r   to  the  d i r e c t i o n   of  forward  movement  of  the  p r i n t i n g  

head  c a r r y i n g   the  wi res ,   r e f e r r e d   to  as  the  p r i n t i n g   d i r e c t i o n .  

The  wires  are  s e l e c t i v e l y   a c tua t ed   to  wri te   at  high  speed  t h e  

c h a r a c t e r s   of  a  l ine  accord ing   to  a  dot  matr ix   which  is  v e r y  

readab le   but   with  r a t h e r   low  d e f i n i t i o n .   The  drawback  of  such  a 

device  is  tha t   the  speed  of  the  movement  of  the  h e a d - c a r r y i n g  

c a r r i a g e   is  very  h igh,   as  a  r e s u l t   of  which  the  mechanical   p a r t s  

are  s u b j e c t e d   to  c o n s i d e r a b l e   wear,  and  the  con t ro l   c i r c u i t   i s  

n e c e s s a r i l y   complex  and  t h e r e f o r e   c o s t l y .  

A  dot  matr ix   p r i n t i n g   device  is  also  known  in  which,  to  improve  t h e  

p r i n t i n g   q u a l i t y ,   the  p r i n t i n g   ends  of  the  wires  are  a l igned   on  a 

s ing le   row  which  is  s l a n t e d   r e l a t i v e   to  the  p r i n t i n g   d i r e c t i o n .   I n  

this   manner  the  c h a r a c t e r s   are  w r i t t e n   with  high  dot  d e f i n i t i o n  

since  the  dot  spacing  in  the  v e r t i c a l   d i r e c t i o n   is  less  than  t h e  



dot  spac ing   along  the  row  and  the  p r i n t e d   dots  can even  ove r l ap   i n  

a  v e r t i c a l   column  of  dots .   This  p r i n t i n g   device ,   however,  s u f f e r s  

from  the  drawback  of  being  r a t h e r   s l o w ,  a n d   thus  l i t t l e   s u i t e d   t o  

being  used  in  those  machines  such  a   data  t e r m i n a l s ,   where  a  h i g h  

w r i t i n g   speed  is  r e q u i r e d .  

A  f i r s t   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  t h a t   of  p r o v i d i n g   a  

p r i n t i n g   device  able  to  wr i t e   symbols  and  c h a r a c t e r s   both  a t  h i g h  

speed,   a c c o r d i n g   to  low  d e f i n i t i o n   dot  m a t r i c e s ,   and  at  low  s p e e d  

a c c o r d i n g   to  high  d e f i n i t i o n   dot  m a t r i c e s .  

A  second  o b j e c t   of  the  p r e s e n t  i n v e n t i o n   is  t ha t   o f  p r o v i d i n g   a  

device  which,  though  capable   of  w r i t i n g   at  high  speed,  is  v e r y  
r e l i a b l e   and  i n e x p e n s i v e .  

The  dot  ma t r ix   p r i n t i n g   device  a c c o r d i n g   to  the  i n v e n t i o n   i s  

d e f i n e d   below  in  Claim  1  and  advan tageous   developments  of  t h e  

i n v e n t i o n   are  se t   f o r th   in  the  dependen t   c l a i m s .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  more  d e t a i l ,  b y   way  of  example ,  

with  r e f e r e n c e   to  the  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 :  

Fig.  1  is  a  p l a n  v i e w   of  a  p r i n t i n g   device  embodying  t h e  

i n v e n t i o n ;  

Fig.   2  is  a  r ea r   l e f t   p e r s p e c t i v e   of  an  en la rged   d e t a i l  

of  the  device  of  Fig.   1;  

Fig.   3  is  a  diagram  of  the  c i r c u i t   for  c o n t r o l l i n g   t h e  

p r i n t i n g   d e v i c e ;  

Fig.   4  shows  c h a r a c t e r s   p r i n t e d   by  the  device  in  a  f i r s t  

o p e r a t i n g   c o n d i t i o n ;  

Fig.   5  shows  a  d i f f e r e n t  f o r m   of  c h a r a c t e r s   which  can  b e  

p r i n t e d   by  the  device  in  the  f i r s t   o p e r a t i n g   c o n d i t i o n ;  

Figs  6  &  7  show  c h a r a c t e r s   p r i n t e d   in  second  and  t h i r d  

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



Fig.  8  is  an  e n l a r g e d   d e t a i l   of  a  c h a r a c t e r   p r i n t e d   i n  

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

The  p r i n t i n g   device  comprises   a  base  10  (Fig.  1)  provided  w i t h  

four  v e r t i c a l   s ides   11,  12,  13  and  14  a l l   p a r a l l e l   to  each  o t h e r .  

Between  the  s ides   12  and  13  a  p l a t e n   16  is  mounted  to  suppor t   a 

r e c o r d i n g   medium  17  which,  for  example,  may  c o n s i s t   in  a  shee t   o f  

paper ,   a  con t inuous   form,  a  cheque,  a  small  book  or  a  bank  c a r d .  

A  p r i n t i n g   head  20  with  wi res ,   which  w i l l   be  de sc r ibed   in  d e t a i l  

h e r e i n b e l o w ,   is  mounted  on  a  c a r r i a g e   21  which  is  s l i d a b l e   a l o n g  

a  f r o n t   guide  22,  f ixed  to  the  s ides   12  and  13  and  p a r a l l e l   w i t h  

the  p l a t e n   16.  An  inked  r ibbon  23  is  a r ranged  in  between  the  h e a d  

16  and  the  bar  16.  

For  movement  in  f r o n t   of  the  p l a t e n   16,  the  c a r r i a g e   21  is  i n  

engagement  with  a  lead  screw  25,  r o t a t a b l y   mounted  in  the  s i d e s  

12  and  13  and  coupled  d i r e c t l y   to  an  e l e c t r i c   motor  26,  for  example 

of  s t epp ing   type,  which  c o n t r o l s   i t s   r o t a t i o n .  

A  s y n c h r o n i s a t i o n   disc  28  is  keyed  on  the  screw  25  and  has  a  s e r i e s  

of  r a d i a l   no tches ,   a n g u l a r l y   e q u i d i s t a n t   one  from  the  o the r .   A 

p h o t o - t r a n s i s t o r   29  is  d i sposed   fac ing   the  notches  and  c o - o p e r a t e s  

with  a  c o r r e s p o n d i n g   l i g h t   source  30.  In  p a r t i c u l a r ,   the  p h o t o -  

t r a n s i s t o r   29  gene ra t e s   a  s y n c h r o n i s a t i o n   pulse  FP  at  each  e l e m e n t a r y  

d i s p l a c e m e n t   of  P  of  the  head  20  along  the  d i r e c t i o n   of  movement  o f  

the  c a r r i a g e   21,  which  we  s h a l l   also  c a l l   the  p r i n t i n g   d i r e c t i o n .  

In  the  example  d e s c r i b e d   here  the  d i s p l a c e m e n t   P  is  0.0529  mm,  and 

has  been  s e l e c t e d   accord ing   to  c r i t e r i a   which  wi l l   be  d e s c r i b e d  

b e l o w .  

The  p r i n t i n g   head  20  (Fig.  2)  comprises   a  frame  33,  on  the  f r o n t  

p a r t   of  which  e igh t een   con t ro l   e l e c t r o m a g n e t s   32  are  mounted,  

which  are  i n d i v i d u a l l y   jo ined   to  an  equal  number  of  w r i t i n g   w i r e s  

31.  The  wires  31  have  a  d i amete r   of  0.3  mm  and  are  guided  at  t h e i r  

f ron t   end  by  a  guide  36  which  holds  them  a l igned   in  a  s ing le   row 



Z-Z  (Fig.  4).  The  d i s t a n c e   between  the  axes  of  the  wires  31  i s  

0 .423  mm  and  the  t o t a l   l e n g t h  1   of  the  row  is  7.491  mm.  This  i s  

equa l   to  twice  the  h e i g h t   of  h  of  a  l ine   of  c h a r a c t e r s   of  s t a n d a r d  

type ,   p lus   the  space  b  be tween   two  l i n e s .   These  values  have  b e e n  

chosen  so  as  to  y i e l d   a  l ine   p i t ch   of  4.23 mm,  which  is  a  s t a n d a r d  

s p a c i n g   widely   used  in  p r i n t e r s .  

The  head  20  (Fig.  2)  is  mounted  on  the  c a r r i a g e   21  in  such  a  manner  

as  to  be  v a r i a b l y   o r i e n t e d   r e l a t i v e   to  the  d i r e c t i o n   of  w r i t i n g .  

For  the  purpose   the  f r o n t   or  guide  36  of  the  head  20  is  r o t a t a b l e  

in  a  s u p p o r t   37  of  the  c a r r i a g e   21.  A  h e l i c a l   gear  39  is  f i x e d  

to  the  head  20  and  engages  with  a  screw  40,  r o t a t a b l y   mounted  i n  

the  s u p p o r t   37.  A  d i s c  4 1 ,   s o l i d   with  the  head  20,  is  p r o v i d e d  

wi th   a  s e r i e s   of  r a d i a l   notches   42  f ac ing   which,  on  the  c a r r i a g e  

21,  a  p h o t o - t r a n s i s t o r   44  is  a r r a n g e d ,   c o - o p e r a t i n g   with  a  

c o r r e s p o n d i n g   l i g h t   source  43  t o  g e n e r a t e   a  s y n c h r o n i s a t i o n   p u l s e  

FT  (Fig.   3)  when  the  head  20  is  o r i e n t e d   a c c o r d i n g  t o   one  of  t h e  

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

On  the  end  of  the  screw  40  (Fig.  2)  is  one  member  46  with  f r o n t  

t e e t h   of  a  dog  coup l ing .   When  the  c a r r i a g e   21  is  at  r e s t   at  i t s  

ex t reme  l e f t   p o s i t i o n ,   the  member  46  engages  with  a  c o r r e s p o n d i n g  

member  47  which  also  has  f r o n t   t ee th   and  is  mounted  on  a  s h a f t   48 

r o t a t a b l e   between  the  s ides   11  and  12  of  the  base  10.  

On  the  s h a f t   48,  between  the  s ides   11 and  12,  a  t oo thed   gear  50 ,  

is  keyed.   This  gear  engages  with  a  t oo thed   gear  51  mounted  on  t h e  

s h a f t   52  of  an  e l e c t r i c   motor  54,  of  s t e p p i n g   type.   The  s h a f t   48 

is  a x i a l l y   s l i d a b l e ,   and  a  h e l i c a l   sp r ing   55  urges  the  gear  50 

c o n s t a n t l y   towards  the  side  12 .  

The  e l e c t r o - m a g n e t s   32  are  of  known  type,  for   example  as  d e s c r i b e d  

in  our  I t a l i a n   P a t e n t   No.  1011721  and  have  an  a c t u a t i o n   cycle  T  o f  

about   1000  psec.   The  c i r c u i t   used  to  c o n t r o l   t h e  e x c i t a t i o n   of  t h e  

e l e c t r o m a g n e t s   32  and  the  e l e c t r i c   motors  26  and  52  is  i l l u s t r a t e d  

in  Fig.   3  and  comprises   a  c e n t r a l   un i t   60  in to   which  the  data  of  t h e  

a l p h a n u m e r i c a l   c h a r a c t e r s   and  o the r   symbols  to  be  p r i n t e d   are  f e d  



along  a  f i r s t   channel   61  from  an  output   device  62.  Along  a  s econd  

channel   64,  from  an  o p e r a t i o n a l   console  65,  the  data  r e l a t i n g   t o  

the  type  of  p r i n t i n g   to  be  e f f e c t e d   a r r i v e  a t   the  c e n t r a l   u n i t .   The 

c e n t r a l   un i t   60  is  connected  to  two  random  access  memories  RAM  66 

and  67,  by  means  of  two  channels  69  and  70  r e s p e c t i v e l y .   The  c e n t r a l  

un i t   60  is  a lso   connec ted ,   through  a  channel  71  to  a  c i r c u i t   72 

which  c o n t r o l s   the  motor  26  and,  through  a  channel   73,  to  a  c i r c u i t  

74  which  c o n t r o l s   the  motor  54.  The  c o n t r o l   c i r c u i t s   72  and  74  a r e  

of  known  type,   for  example  of  the  type  d e s c r i b e d   in  our  I t a l i a n  

P a t e n t   No.  1 , 0 0 9 , 4 8 .  

The  s i g n a l   FT  gene ra t ed   by  the  p h o t o - t r a n s i s t o r   44  is  sent   to  t he  

c e n t r a l   un i t   60,  a f t e r   having  been  squared  by  a  monostable   c i r c u i t  

75.  The  s i g n a l   FP  i s s u i n g   from  the  p h o t o - t r a n s i s t o r   29  is  fed  t o  

a  monostable   s q u a r i n g   c i r c u i t   76  which  g e n e r a t e s   a  c o r r e s p o n d i n g  

square  s i g n a l   FQ,  which  is  fed  to  a  b inary   counte r   77  which  g e n e r a t e s  

a  p r i n t   e n a b l i n g   s i g n a l   FS.  The  s igna l   FQ  is  also  despa tched ,   as  a 

feedback  s i g n a l ,   to  the  con t ro l   c i r c u i t   72  of  the  motor  26.  The 

b ina ry   coun te r   77  is  connected  to  the  c e n t r a l   un i t   60  by  means  o f  

a  channel   80  and  can  be  set   to  overflow  on  a  v a r i a b l e   number,  i n  

such  a  manner  tha t   the  time  i n t e r v a l   between  two  s u c c e s s i v e   p u l s e s  

of  the  s i g n a l   FS  may  be  s u i t a b l y   s e l e c t e d ,   as  w i l l   be  d e s c r i b e d  

h e r e i n b e l o w .  

The  c e n t r a l   u n i t   60  is  connected  to  a  m u l t i p l e   s w i t c h i n g   c i r c u i t  

81  through  two  channels   82  and  83.  In  i t s   tu rn ,   the  c i r c u i t   81  i s  

connected   to  a  p l u r a l i t y   of  decoding  ROM's  83a,  83b,  . . . . . 8 3 n ,   by 

means  of  a  c o r r e s p o n d i n g   p l u r a l i t y   of  channels   84a,  8 4 b , . . . . . .  

84n.  Each  ROM  83a,  8 3 b , . . . . . 8 3 n   has  18  ou tput   l i nes   85a,  8 5 b , . . .  

85n  r e s p e c t i v e l y ,   connected  to  18  NAND  gates  86  which  g e n e r a t e  

c o n t r o l   s i g n a l s   EL  1  to  EL  18  and  each  have  an  input   connected  t o  

the  ou tpu t   of  the  b ina ry   counter   77.  Each  con t ro l   s i g n a l   EL  1  t o  

EL  18  i s s u i n g   from  the  gates  86  is  fed  to  a  c o r r e s p o n d i n g  

monov ib ra to r   87  which,  in  response ,   gene ra t e s   a  pulse   PZ  which 

remains  at  the  l o g i c a l   l eve l   1  for  the  time  a c t u a l l y   neces sa ry   f o r  

c o n t r o l l i n g   the  e l e c t r o - m a g n e t s   32  ( approx imate ly   500  psec) ;   t h i s  

pulse   PZ  is  then  fed  through  a  d r iver   c i r c u i t   88n,  to  t h e  



c o r r e s p o n d i n g   e l e c t r o - m a g n e t  3 2 .  

The  o p e r a t i o n   of  the  p r i n t i n g   device  so  far   d e s c r i b e d   is  as  f o l l o w s : -  

At  r e s t ,   the  c a r r i a g e   21  (Fig.  1)  and  the  head  20 are   stopped  a t  

the  l e f t   end  1 2 ,  a n d   the  t oo thed   members  46  and  47  are  c o u p l e d  

t o g e t h e r .   In  t h i s   p o s i t i o n   the  motor  54  can  r o t a t e   t h e  h e a d  

20  r e l a t i v e   to  t h e  s u p p o r t   37  of  the  c a r r i a g e   21  through  the  g e a r s  

50  and  51,  the  coup l i ng   46,  47,  t h e  s c r e w   40  and  the  gear  3 9  

d i s p o s i n g   i t   in  one  of  i t s   p o s s i b l e   p o s i t i c n s , s u i t a b l y   i n c l i n i n g  

the  row  of  w r i t i n g   ends  o f  t h e   wires  31  r e l a t i v e   to  the  h o r i z o n t a l  

d i r e c t i o n   of  movement  of  the  c a r r i a g e   21.  I n  t h e   p a r t i c u l a r  

embodiment  here  d e s c r i b e d ,   th ree   d i f f e r e n t  i n c l i n a t i o n s   of  the  h e a d  

20  r e l a t i v e   to  t h e  h o r i z o n t a l   d i r e c t i o n   have  been  assumed  for  t h e  

sake  of  example.   In  a  f i r s t   o p e r a t i n g   c o n d i t i o n   (Figs.  4  and  5) 

the  head  20  is  p o s i t i o n e d   in  such  a  manner  t h a t   the  row  Z-Z  o f  

the  p r i n t i n g   ends  of  the  wires   31  is  v e r t i c a l .  

With  the  head  20  thus  d i sposed ,   the  p r i n t i n g   device  can  w r i t e  

e i t h e r   s i m u l t a n e o u s l y   two  l ines   of  c h a r a c t e r s   of  s t anda rd   h e i g h t .  

a c c o r d i n g   to  a  mat r ix   of  7 x  7  dots   (Fig.  4) ,  or  a  s ing le   l ine   o f  

c h a r a c t e r s   of  double  h e i g h t   1  accord ing   to  a  m a t r i x   of  18  x  12 

dots  (Fig.  5),  thus  e f f e c t i n g ,  f o r   example,  l e t t e r  h e a d s   and  t i t l e s .  

In  a d d i t i o n ,   again  with  the  head  20  thus  d i sposed ,   i t   is  p o s s i b l e  

to  w r i t e   a l p h a - n u m e r i c a l   c h a r a c t e r s ,   g raphic   symbols,  n o n - L a t i n  

c h a r a c t e r s   and  ideograms ,   accord ing   to  d o t  m a t r i c e s   with  v a r i a b l e  

d e f i n i t i o n .   The  d e f i n i t i o n   and  s izes   of  c h a r a c t e r s   in  the  v e r t i c a l  

d i r e c t i o n   are  de t e rmined   by  the  number  of  wires   31  chosen  ,   w h i l e  

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

de t e rmined   by  the  p i t c h   between  two  dots ,   with  a  c o n s e q u e n t  

c o r r e c t i o n   of  the  speed  of  movemen t  o f  t he   c a r r i a g e   21.  

The  speed  of  movement  of  the  c a r r i a g e  2 1   is  indeed  a  d e t e r m i n i n g  

f a c t o r   to  ob t a in   a  p r e d e t e r m i n e d  t y p e   of  w r i t i n g ,   account   b e i n g  

taken  of  the  time  T  taken  by  each  e l e c t r o - m a g n e t   32  to  e f f e c t   a  

complete  p r i n t i n g   c y c l e .  



For  a  type  of  w r i t i n g   such  as  t h a t   i l l u s t r a t e d   in  Fig.  4,  t h e  

d i s t a n c e  g  b e t w e e n   two  s u c c e s s i v e   dots  in  the  h o r i z o n t a l   d i r e c t i o n  

of  w r i t i n g   is  equal  to  ten  e lementa ry   p i t c h e s  p   and  is  0.529  mm; 

th is   d i s t a n c e  g   is  moved  by  the  c a r r i a g e   21  in  a  time  T  which  i s  

1000  psec.   The re fo re ,   for  this   type  of  w r i t i n g ,   the  speed  of  t r a v e l  

of  the  c a r r i a g e   21  is  529  mm/sec.,   the  head  20  can  wri te   200 

c h a r a c t e r s   per  second,  for  each  l i n e ,   and  thus  have  a  p r o d u c t i v i t y  

of  400  c h a r a c t e r s   per  s e c o n d .  

For  th is   type  of  p r i n t i n g ,   in  a d d i t i o n ,   the  console  65  is  set   up 
in  such  a  manner  tha t   the  data  t r a n s m i t t e d   by  the  input   d e v i c e  

62  (Fig.  3)  to  the  c e n t r a l   uni t   60  are  f i r s t   memorised  on  a l t e r n a t e  

l ines   of  the  two  RAM  memories  66  and  67,  and  then  despatched  i n  

p a r a l l e l ,   two  l ines   at  a  time,  to  the  c i r c u i t   81  through  t h e  

channel  82.  The  c e n t r a l   uni t   60,  through  channel  83,  c o n d i t i o n s  

the  c i r c u i t   81  so  tha t   the  data  from  channel  82  go  to  the  ROM  83a ,  

through  channel  84a,  r u l i n g   out  the  o the r   ROM's  8 3 b . . . . . 8 3 n .   The 

c e n t r a l   un i t   60,  in  a d d i t i o n ,   through  channel   80,  sets  the  b i n a r y  

counter   77  in  such  a  manner  tha t   every  five  pulses   FQ  a  pulse  FS 

is  gene ra t ed ,   enab l ing   p r i n t i n g .   (Although  the  h o r i z o n t a l   d o t  

spac ing  g   is  equal  to  10p  the  dots  are  p r i n t e d   at  i n t e r v a l s   of  5p 

as  a d j a c e n t   dot  rows  may  be  s t a g g e r e d   in  a  manner  apparent   from 

Fig.  4.)  F i n a l l y ,   through  channel  71,  the  c e n t r a l   uni t   60  c o n t r o l s  

the  c i r c u i t   72  c o n t r o l l i n g   the  motor  26  in  such  a  manner  tha t   t h e  

speed  of  t r a v e l   of  the  c a r r i a g e   21  be  as  p r e d e t e r m i n e d .  

The  type  of  p r i n t i n g   such  as  t h a t   i l l u s t r a t e d   in  Fig.  5  the  d i s t a n c e  

f  be tween  two  succes s ive   dots  in  the  h o r i z o n t a l   d i r e c t i o n   of  w r i t i n g  

is  equal  to  six  e lementary   p i t c h e s   p,  and  is  0.3174  mm.  As  t h e  

c a r r i a g e   21  has  to  t r a v e l   through  tha t   s p a c e  f   in  time  T,  which  i s  

1000  psec,   the  speed  of  t r a v e l   of  the  c a r r i a g e   21  in  f ron t   of  t h e  

bar  16  is  317.4  mm  per  second.  In  th is   case,   in  add i t i on ,   t h e  

console  65  is  set   in  such  a  manner  tha t   the  data  t r a n s m i t t e d   from 

the  input   device  62  (Fig.  3)  to  the  c e n t r a l   unit   are  memorised  l i n e  

by  l ine  in  one  of  the  RAM  memories  (66  or  67)  and  are  t h e n  

despatched  s e r i a l l y   to  the  c i r c u i t   81,  through  the  channel  82.  The 

c e n t r a l   uni t   60,  through  channel  83,  cond i t i ons   the  c i r c u i t   81  i n  



such  a  manner  t h a t   the  data  from  channel   82 go  to the ROM  83b, 

through  the  channel   84b,  r u l i n g  o u t   the  o the r   ROM's  8 3 a , . . . . 8 3 n .  

The  c e n t r a l   u n i t   60,  in  a d d i t i o n ,   through  c h a n n e l  8 0 ,   se t s   t h e  

b i n a r y   c o u n t e r   77  in  such  a  manner  t h a t  a   pu l se   FS  i s  g e n e r a t e d  

every  s ix   pu l s e s   FQ,  enab l ing   p r i n t i n g .   F i n a l l y ,   through  c h a n n e l  

71,  the  c e n t r a l   un i t   60  c o n d i t i o n s   the  c i r c u i t   72  c o n t r o l l i n g   t h e  

motor  26  in  such  a  manner  t h a t   the  speed  of  t r a v e l   of  the  c a r r i a g e  

21  be  as  p r e d e t e r m i n e d .  

Let  us  now  assume  t h a t   we  wish  to  s l a n t   the  head  20  to  w r i t e  

c h a r a c t e r s   and  symbols  acco rd ing   t o  o t h e r   dot  m a t r i c e s .  

When  the  head  20  (Fig.  1)  is  i n  t h e   r e s t  p o s i t i o n ,   with  the  e n g a g e -  

ment  members  46  and  47  coupled  t o g e t h e r ,   the  console   65  (Fig.  3)  i s  

s e t   a c c o r d i n g   to  the  type  of  c h a r a c t e r ,   ideogram  or  o the r   symbol 

to  be  p r i n t e d .   The  c e n t r a l   un i t   60,  through  the  c a n n e l  7 3 ,   c o n t r o l s  

the  c i r c u i t   74  c o n t r o l l i n g   the  motor  54,  in  such  a  manner  t h a t   t h e  

head  20  (Fig.  2)  r o t a t e s ,   r e l a t i v e   to  the  s u p p o r t   37  of   the  c a r r i a g e  

21  by  an  a n g l e r ( F i g .   6)  p r e d e t e r m i n e d   r e l a t i v e  t o   the  v e r t i c a l   a x i s .  

When  the  r o t a t i o n   has  taken  p l ace ,   the  p h o t o - t r a n s i s t o r   44  g e n e r a t e s  

a  f eedback   pu l se   FT which  is  fed  to  the  c e n t r a l   un i t   60  to  stop  t h e  

motor  54  and  the  head  20.  F o r  t h e   w r i t i n g   of  c h a r a c t e r s   of  t h e  

Kanj i   a l p h a b e t   accord ing   to  a  mat r ix   of  12  x 14  dots ,   as  i l l u s t r a t e d  

in  Fig.   6,  the  a n g l e  @   is  48°37 ' .   This  angle  h a s  b e e n   s e l e c t e d  

in  such  a  manner  t h a t   the  p r o j e c t i o n   c  on  to  the  h o r i z o n t a l   a x i s  

of  the  d i s t a n c e   between  the  c en t r e s   of  two  wires   31  which  a r e  

a d j a c e n t   is  an  exac t   m u l t i p l e  o f   the  e l emen ta ry   p i t c h  p .   I n  

p a r t i c u l a r   when 0<  =  4 8 0 3 7 '  t h e   d i s t a n c e   c  i s  e u q a l   to  6  p  and  i s  

0.3174  mm.  T h i s  i s   in  order   to  be  able  to  o b t a i n  p e r f e c t l y  

v e r t i c a l   s t r o k e s .  

In  t h i s   second  working  c o n d i t i o n   a n d  f o r   th i s   type  of  p r i n t i n g ,  

the  d i s t a n c e   r  b e t w e e n   two  s u c c e s s i v e   dots  in  the  h o r i z o n t a l  

d i r e c t i o n   of  w r i t i n g   is  e q u a l  t o   5  e l e m e n t a r y  p i t c h e s   p,  and  i s  

0.2645  mm.  As  the  c a r r i a g e   21  has  to  t r a v e l  t h r o u g h   t h i s   d i s t a n c e  

r  du r ing   the  time  T  which  is  1000  µ s e c ,  t h e   s p e e d  o f   t r a v e l   of  t h e  

c a r r i a g e   21  is  264.5  mm/sec.  At  th i s   speed  t h e  h e a d   20  can  w r i t e  



35  Kanji   c h a r a c t e r s   per  second.  In  th is   case  also  the  d a t a  

t r a n s m i t t e d   to  the  c e n t r a l   uni t   60  are  memorised  l ine  by  l ine   i n  

one  of  the  RAM  memories  (66  or  67)  and  are  then  d e s p a t c h e d  

s e r i a l l y ,   through  channel  82,  to  the  c i r c u i t   81  which  d e s p a t c h e s  

them  to  ano the r   of  the  n   ROM's  83,  not  shown  in  order  to  s i m p l i f y  

the  drawing.   In  th i s   case  a lso ,   the  c e n t r a l   uni t   60,  t h r o u g h  

channel  80,  se t s   the  b inary   counter   77  in  such  a  manner  tha t   e v e r y  
five  FQ  pu l s e s   a  FS  pu l se ,   enab l ing   p r i n t i n g ,   is  g e n e r a t e d .  

If  i t   is  d e s i r e d   to  wri te   a lphanumer ica l   c h a r a c t e r s   and  symbols  

acco rd ing   to  a  mat r ix   with  h igher   dot  d e f i n i t i o n ,   the  head  20 

is  i n c l i n e d   to  a  g r e a t e r   ex t en t   r e l a t i v e   to  the  v e r t i c a l   a x i s ,  

changing  i t s   s e t t i n g   and  b r i n g i n g   i t   to  a  t h i r d   o p e r a t i n g   c o n d i t i o n .  

S e t t i n g   the  console   65  (Fig.  3)  on  the  new  type  of  c h a r a c t e r s   t o  

be  p r i n t e d ,   when  the  head  20  is  at  r e s t ,   the  c e n t r a l   un i t   60 ,  

through  the  channel  73,  con t ro l s   the  c i r c u i t   74  c o n t r o l l i n g   t h e  

motor  54  in  such  a  manner  tha t   the  head  20  (Fig.  2)  r o t a t e s   r e l a t i v e  

to  the  suppo r t   37  of  the  c a r r i a g e   21  u n t i l   i t   forms  a  p r e d e t e r m i n e d  

a n g l e  β   (Fig.  7)  r e l a t i v e   to  the  v e r t i c a l   axis .   When  r o t a t i o n  

has  taken  p l a c e ,   the  p h o t o - t r a n s i s t o r   44  gene ra te s   a  f e edback  

pulse  FT  which  s tops  the  motor  54  and  t h e r e f o r e   the  head  20 .  

For  high  d e f i n i t i o n   p r i n t i n g   accord ing   to  a  matrix  of  15  x  48  d o t s ,  

as  i l l u s t r a t e d   in  Figures   7  and  8,  the  a n g l e  β   is  610  7' .   Th i s  

a n g l e  β   a lso  is  s e l e c t e d   in  such  a  manner  tha t   the  p r o j e c t i o n   d 

on  to  the  h o r i z o n t a l   axis  of  the  d i s t a n c e   between  the  cen t res   o f  

two  a d j a c e n t   wires   31  should  be  an  exact   mu l t i p l e   of  the  e l e m e n t a r y  

p i t ch   p.  In  p a r t i c u l a r ,   w h e n   61°7 ' ,   the  d i s t a n c e   d  i s   e q u a l  

to  7p  and  is  0.3703mm. 

In  th i s   t h i r d   working  c o n d i t i o n ,   and  for  th i s   type  of  p r i n t i n g ,  

the  d i s t a n c e   s  be tween   two  succes s ive   dots  along  the  h o r i z o n t a l  

d i r e c t i o n   of  w r i t i n g   is  equal  to  four  e lementary   p i t c h e s  &   and  i s  

0.2116  mm.  As  t h i s   d i s t a n c e   has  to  be  t r a v e l l e d   by  t h e  

c a r r i a g e   21  in  time  T,  the  speed  of  t r a v e l   of  the  c a r r i a g e   21  i s  

211.6  mm/sec.  At  th i s   speed,  the  head  20  can  p r i n t   about  83 



c h a r a c t e r s   per  second,   Also  in  t h i s  l a t t e r   case  the  data  t r a n s m i t t e d  

to  the  c e n t r a l   un i t   60  are  f i r s t   memorised  one  l ine   a t  a   time  on  one  

of  the  RAM  memories  (66  or  67)  and  then  d e s p a t c h e d  s e r i a l l y  t o   t h e  

ROM  83n,  through  the  c i r c u i t   81.  The  c e n t r a l   un i t   60  se ts   t h e  

b ina ry   coun te r   77  in  such  a  manner  t h a t   at  each  FQ  p u l s e  a   p u l s e  

FS  e n a b l i n g   p r i n t i n g   i s  g e n e r a t e d .  

The  e l emen ta ry   p i t ch  E .  =   0.0529  mm  cor responds   to  1/480"  and  h a s  

been  s e l e c t e d   on  the  b a s i s   t h a t   the  c h a r a c t e r s   a r e  n o r m a l l y   p r i n t e d  

with  c o n s t a n t   spac ings   o f  1 0 ,   12  or  15  c h a r a c t e r s   per  inch,   or  w i t h  

d i f f e r e n t   spac ing   p i t c h e s   which  are  m u l t i p l e s   of  1/60"  (0.423  mm). 

In  accordance   with  t h i s   s e l e c t i o n   the  spac ing   of  a  c h a r a c t e r  w i t h  

1/10"  spac ing   is  d i v i d e d  i n t o   48  p a r t s ,   and  the  spaces  of  t h e  

c h a r a c t e r s   of  1/12"  and  1/15"  and  p r o p o r t i o n a l   o n e s  a r e   s u b d i v i d e d  

r e s p e c t i v e l y   in to   40  p a r t s ,   32  p a r t s   and  e x a c t  m u l t i p l e s   of  8  p a r t s .  

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

of  the  row  of  p r i n t i n g   ends  of  t h e  w i r e s   31  r e l a t i v e   to  t h e  

d i r e c t i o n   of  w r i t i n g   is  s e l e c t i v e l y   v a r i a b l e   from  a  f i r s t   p o s i t i o n  

in  which  the  w i r e s  3 1   c a n  w r i t e   s i m u l t a n e o u s l y   a  p l u r a l i t y   of  l i n e s  

of  p r i n t i n g   to  a  p l u r a l i t y   of  o the r   i n d i c a t i o n s   in  which  the  w i r e s  

31  can  wr i t e   on a   s i n g l e   l i ne   symbols  and  c h a r a c t e r s   with  d o t  

m a t r i c e s   with  v a r i a b l e   d e f i n i t i o n .  

I t   is  c l e a r   t h a t   in  a d d i t i o n   t o  t h o s e   d e s c r i b e d  s o  f a r ,   o the r   t y p e s  

of  p r i n t i n g ,   with  o t h e r   dot  m a t r i c e s ,   may  be  p r i n t e d   by  the  d e v i c e  

a c c o r d i n g   to  the  i n v e n t i o n .  

Among  many  p o s s i b l e   m o d i f i c a t i o n s   i t   may  be  mentioned  t h a t   t h e r e  

may  be  more,  i f   need  be  many more,  o r  l e s s   wires  than  18,  and  t h e  

l i ne s   of  c h a r a c t e r s   w r i t t e n   s i m u l t a n e o u s l y   (Fig.  4)  may  be  more 

than  two.  As  a l r e a d y   ment ioned  p r i n t i n g   e l e m e n t s  o t h e r   than  w i r e s  

can be  used.  Fo r  examp le ,   thermal   p r i n t i n g   elements  are known  a n d  

also  ink  j e t   p r i n t i n g   e lements   which  p r o j e c t   dots  of  ink on  to  t h e  

r e c o r d i n g   medium. 



1.  A  dot  matr ix  p r i n t i n g   device  with  a  row  of  s e l e c t i v e l y  

operable   p r i n t i n g   elements  (31),  the  row  e x t e n d i n g  

t r a n s v e r s e   to  a  d i r e c t i o n   of  r e l a t i v e   movement  be tween  

the  p r i n t i n g   elements  and  the  medium  on  which  they  p r i n t ,  

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

r e l a t i v e   to  the  said  d i r e c t i o n   is  v a r i a b l e   between  a 

p l u r a l i t y   of  s e t t i n g s   enab l ing   p r i n t i n g   in  dot  matr ices   o f  

d i f f e r i n g   d e f i n i t i o n s ,   and by  con t ro l   means  (Fig.  4) 

operable   in  one  of  the  s e t t i n g s   to  cause  a  p l u r a l i t y   o f  

l ines   of  p r i n t i n g   to  be  p r i n t e d   s i m u l t a n e o u s l y   u t i l i z i n g  

d i f f e r e n t   segments  (h)  of  the  row  of  e l e m e n t s .  

2.  A  p r i n t i n g   device  accord ing   to  Claim  1,  c h a r a c t e r i s e d   i n  

tha t   the  p r i n t i n g   e l e m e n t s  ( 3 1 )   are  a l igned   on  a  s i n g l e  

l ine   (Z-Z),  and  in  tha t   in  the  said  one  s e t t i n g   th is   l i n e  

is  p e r p e n d i c u l a r   to  the  sa id   d i r e c t i o n .  

3.  A  p r i n t i n g   device  accord ing   to  Claims  1  or  2,  c h a r a c t e r i s e d  

in  tha t   the  con t ro l   means  respond  to  the  v a r i a t i o n   of  t he  

i n c l i n a t i o n   of  the  row  of  p r i n t i n g   elements,  to  use  

a l t e r n a t i v e l y   the  data  in  s e r i e s - p a r a l l e l   fashion   f o r  

s imul taneous   p r i n t i n g   along  two  l i n e s ,   and  in  s e r i a l   f a s h i o n  

for  p r i n t i n g   one  l ine   a f t e r   the  o t h e r .  

4.  A  p r i n t i n g   device  accord ing   to  Claims  1,  2  or  3,  c h a r a c t e r -  

ised  in  tha t   the  con t ro l   means  comprise  a  c e n t r a l   unit   (60) 

connected  to  an  input   device  (62)  and  to  two  l ine  memories 

(66,  67)  the  data  to  be  p r i n t e d   s u p p l i e d   by  input   dev i ce  

being  memorised  in  a l t e r n a t e   l ines   in  the  two  memories 

and  taken  from  the  c e n t r a l   un i t   in  p a r a l l e l   manner  when  t h e  

row  of  p r i n t i n g   elements  is  in  the  f i r s t   s e t t i n g ,   and  b e i n g  

memorised  one  l ine  at  a  time  in  one  of  the  memories  and 

taken  in  s e r i a l   manner  by  the  c e n t r a l   uni t   when  the  row  o f  

p r i n t i n g   elements  is  in  ano ther   of  the  p l u r a l i t y   of  s e t t i n g s .  



5.  A  p r i n t i n g   device  acco rd ing   to  any  of  the  p r e c e d i n g   c l a i m s  

in  which  a  f i r s t   e l e c t r i c   m o t o r  e f f e c t s  t h e  m o v e m e n t   of  t h e  

p r i n t i n g   e lements   i n  f r o n t   of  the  p r i n t i n g   medium  along  t h e  

s a i d   d i r e c t i o n   c h a r a c t e r i s e d   in  t h a t   a  c o n t r o l   c i r c u i t   (74) 

f o r  t h e   motor  a l t e r s  t h e   speed  of  t r a v e l   of  the  p r i n t i n g  

e l emen t s   (31)  depending  upon  the  i n c l i n a t i o n  o f   the  r o w  a n d  

the  type  o f  m a t r i c e s   of  dots  to  be  p r i n t e d .  

6.  A  p r i n t i n g   device  a c c o r d i n g   to  Claim  5,  c h a r a c t e r i s e d  

in  t h a t   a  s e c o n d  e l e c t r i c   motor  (26)  v a r i e s  t h e   i n c l i n a t i o n  

of  the  row  of  p r i n t i n g   e l e m e n t s  f r o m   the  the  f i r s t  s e t t i n g  

to  the  p l u r a l i t y   of  o t h e r  s e t t i n g s .  
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