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(54)  Dot  matrix  printer. 
  The  dot  printer,  which  is  of  small  dimensions,  is  used 
with  desk  top  computers  or  as  a  peripheral  unit  with  small 
processors.  The  printer  writes  in  the  serial-parallel  mode  by 
means  of  a  thermal  head  (26)  on  a  paper  tape  (16)  wound  on 
a  writing  platen  (10)  which  advances  intermittently  to  effect 
line  spacing.  This  advancing  is  effected  by  means  of  a  pawl 
(56)  on  a  beam  (50)  controlled  by  a  face  cam  (46)  and  a  radial 
cam  (48)  on  a  cam  cylinder  (44)  driven  by  a  motor  (45).  A 
third  cam  (42)  reciprocates  the  head  (26)  and,  at  the  reversals 
of  the  head,  the  face  cam  (46)  allows  a  spring  (45)  to  engage 

the  pawl  (56)  with  a  toothed  wheel  (62)  on  the  platen  (10)  and 
the  radial  cam  (48)  then  moves  the  pawl  to  advance  the 
platen.  The  head  comprises  a  small  plate  (29)  of  insulating 
material  with  twenty  point-like  resistive  writing  elements, 
and  is  fixed  to  a  support  (24)  which  is  moved  parallel  to  the 
cylinder  by  means  of  the  third  (42).  A  printed  circuit  card  (71) 
fixed  to  the  structure  of  the  printer  carries  concentric  tracks 
which  are  traversed  by  a  sliding  contact  mounted  on  the  cam 
cylinder  (44)  to  produce  synchronising  signals  for  the 
printing  pulses. 



The  present   inven t ion   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  

compr i s ing   a  p r i n t i n g   head  movable  p a r a l l e l   to  a  w r i t i n g   p la ten  f o r  

s e l e c t i v e l y   p r i n t i n g   dots  on  a  w r i t i n g   medium  d isposed  on  the  p l a t e n  

and  a  l i n e - s p a c i n g   device  compr i s ing   a  toothed  wheel  coupled  to  the  

p l a t en   and  a  pawl  for  i n t e r m i t t e n t l y   r o t a t i n g   the  wheel  to  advance  

the  w r i t i n g   medium  between  two  s u c c e s s i v e   l i nes   of  p r i n t e d   d o t s .  

Various  p r i n t e r s   of  the  type  ment ioned  are  known;  i n  

one  of  these  the  p r i n t i ng   head  is  moved  by  a  cam  r o t a t i n g   about  an 

axis  p e r p e n d i c u l a r   to  the  wr i t i ng   c y l i n d e r .   Line  spacing  i s  

ob ta ined   by means  of  a  screw  with  a  va ry ing   pi tch  which  is  s o l i d  

with  the  cam  and  engaged  with  a  too thed   wheel  coupled  to  t h e  

c y l i n d e r   by  a  t r a n s m i s s i o n   gear .   Such  a  p r i n t e r   proves  to  be  v e r y  
cumbersome  for  use  with  small  computers   and,  because  of  the  numerous 

moving  p a r t s ,   it  is  very  no i sy .   F u r t h e r m o r e   the  l i n e - s p a c i n g   d e v i c e  

i n c l u d e s   a  f r i c t i o n   clutch  for  d i s e n g a g i n g   the  l i n e - s p a c i n g   d e v i c e  

to  al low  the  paper  tape  to  be  advanced  m a n u a l l y .  

The  objec t   of  the  present   i n v e n t i o n   is  to  provide  a  dot  m a t r i x  

p r i n t e r   which  is  very  compact,  and  s i l e n t ,   and  has  few  moving  p a r t s  

and  is  such  as  to  allow  the  paper  to  be  advanced  manually  w i t h o u t  

the  use  of  a d d i t i o n a l   d e v i c e s .  

The  dot  matrix  p r i n t e r   a c c o r d i n g   to  the  i n v e n t i o n   meets  t h i s  

ob jec t   and  is  c h a r a c t e r i s e d   in  the  manner  set  fo r th   in  claim  1. 

The  i n v e n t i o n   will  be  d e s c r i b e d   in  more  d e t a i l ,   by  way  o f  

example,  with  r e f e rence   to  the  accompanying  drawings ,   in  wh ich :  

Fig  1  is  a  plan  view  of  a  p r i n t e r   embodying  the  i n v e n t i o n ;  

Fig  2  is  a  v e r t i c a l   s ec t ion   on  a  l a r g e r   scale  on  l ine   I I - I I   of 

Fig  1;  

Fig  3  shows  a  s y n c h r o n i s a t i o n   c a r d ;  

Fig  4  shows  the  d i sp lacement   d iagrams  of  the  cams; 

Fig  5  shows  a  cam  c y l i n d e r .  

With  r e f e r e n c e   to  Fig  1,  the  p r i n t e r   i nc ludes   a  w r i t i n g   p l a t e n  

r o l l e r   10  f i t t e d   on  a  shaft   12  r o t a t a b l e   on  a  base  14.  A  paper  t a p e  

16  is  p a r t l y   wound  on  the  p la ten   10  and  is  advanced  during  w r i t i n g  

o p e r a t i o n s   by  means  of  i n c r e m e n t a l   r o t a t i o n s   of  the  p l a t en   10  o n t o  

which  i t   is  guided  by  a  guide  p l a t e   18.  In  f ront   of  the  p la ten   10  a 

s l ide   20  moves  p a r a l l e l   to  the  axis  of  the  p la ten  10  on  a  guide  22.  



The  s l i d e   comprises   a  f l a t   suppor t   p la te   24  on  which  a  s e r i e s -  

p a r a l l e l   thermal  head  26  is  f i x e d .  

According  to  a  p a r t i c u l a r   ve r s ion   of  the  p r i n t e r ,   the  p r i n t i n g  

head  26  is  s i m i l a r   to  that   d e s c r i b e d   in  our  I t a l i a n   Patent  No 

1,000,641  and  is  formed  by  a  small  p la te   29  of  ceramic  m a t e r i a l ,   on 

which  twenty  r e s i s t i v e   w r i t i n g   elements   are  la id   a l igned  along  a 

p r i n t i n g   l ine   p a r a l l e l   to  the  axis   of  the  p l a t en   10,  for  p r i n t i n g  

s u c c e s s i o n s   of  dots  on  a  t h e r m o s e n s i t i v e   l aye r   of  the  paper  16.  The 

small  p la te   29  is  glued  at  i t s   c e n t r a l   region  31  to  the  p la te   24, 

while  at  the  ends  32,  33  i t   is  simply  suppo r t ed .   The  small  p la te   i s  

s l i g h t l y   f l e x i b l e   and  is  kept  p ressed   t a n g e n t i a l l y   a g a i n s t   t h e  

p la ten   10  by  two  e l a s t i c  l a m i n a e   34,  36  f ixed  to  the  base  14  by 

tabs  35  and  in  s l i d i n g   c o n t a c t   at  one  end  37  with  two  pads  38,  39 

r e t a i n e d   by  forks  40  and  41  of  the  p la te   24  and  bea r ing   aga ins t   t h e  

small  p l a t e   29.  

The  s l i de   20  is  moved  by  means  of  a  peg  21  engaged  

with  a  groove  42  in  the  outer   su r f ace   of  a  c y l i n d e r   44  h a v i n g  

i t s   axis   p a r a l l e l   to  the  w r i t i n g   p la ten   10,  and  being  r o t a t e d   by  a  

motor  45  through  a  r e d u c t i o n   gear  43.  The  groove  42  is  formed  by 

two  h e l i c a l   arcs  having  c o n s t a n t   slope  but  oppos i t e   d i r e c t i o n s ,   e a c h  

ex tend ing   for  about  180°  and  being  connected  t o g e t h e r   with  t h e  

po in t s   of  r e v e r s a l   of  the  motion  of  the  s l i de   20  c o r r e s p o n d i n g .  

Consequent ly   during  a  complete  r o t a t i o n   of  the  c y l i n d e r   44,  t h e  

s l i d e   24  completes  one  forward  pass  and  one  r e t u r n   pass  at  c o n s t a n t  

v e l o c i t y .   The  thermal   head  26  has  a  s t roke   which  covers  two 

c h a r a c t e r s   which  is  equal  to  about  4mm. 

The  c y l i n d e r   44  ( F i g . 5 )   i nc ludes   moreover  a  face  cam  46  and  a 

r a d i a l   cam  48,  which  serve  to  produce  the  i n c r e m e n t a l   r o t a t i o n   o f  

the  c y l i n d e r   10  to  e f f e c t   the  bas ic   l ine   spacing  between  two 

s u c c e s s i v e   l i ne s   of  p r in t ed   do t s .   The  face  cam  46  and  the  r a d i a l  

cam 48  inc lude   a  pa i r   of  lobes  47,  47'  and  49,  49'  r e s p e c t i v e l y  

which  are  d i a m e t r i c a l l y   opposed  and  are  i n t e r p o s e d   between  zero  l i f t  

r e g i o n s .   A  beam  50  (Figs  1  and  2)  having  a  cam  fo l lower   arm  52  h e l d  

a g a i n s t   the  r a d i a l   cam  48  by  a  spr ing   53  can  r o t a t e   and  s l i d e  

a x i a l l y   on  the  shaf t   12  of  the  wr i t i ng   p l a t e n .   The  beam  50  i s  

provided  with  a  peg  54  p r o j e c t i n g   in  the  d i r e c t i o n   p a r a l l e l   to  t he  

axis  of  r o t a t i o n   of  the  c y l i n d e r   44  and  c o o p e r a t i n g   with  the  f a c e  



cam  46  by  v i r t u e   of  the  ac t ion   of  a  h e l i c a l   spr ing  45  compres sed  

between  the  beam  50  and  a  side  15  of  the  b a s e .  

The  beam  50  is  moreover  provided  with  an  appendage  56 

p r o j e c t i n g   p a r a l l e l   to  the  shaf t   12  and  having  a  sec tor   58  which  i s  

toothed  at  the  f ron t   and  s e l e c t i v e l y   engaged  with  co r r e spond ing   f a c e  

t oo th ing   60  of  a  wheel  62  f i t t e d   on  the  shaf t   12. 

The  cams  46,  48  are  so  phased  r e l a t i v e   to  the  groove  42  t h a t  

during  the  c o n s t a n t   v e l o c i t y   p o r t i o n s   of  the  s t rokes   of  the  s l i d e  

20,  the  face  cam  46  keeps  the  beam  50  spaced  from  the  wheel  62  by 

overcoming  the  a c t i o n   of  the  sp r ing   45.  During  the  phases  o f  

r e v e r s a l   of  the  motion  of  the  s l i de   20,  the  cam  46  r e l e a s e s   the  peg 
54  of  the  beam  50  thereby   a l l owing   engagement  between  the  t o o t h e d  

por t ion   58  of  the  beam  50  and  the  too thed   wheel  62.  At  the  same 

time  a  lobe  49  of  the  cam  48  (Fig  2)  r o t a t e s   the  beam  50 

a n t i c l o c k w i s e ,   and  the  beam  in  turn  makes  the  wr i t ing   p la ten   10 

r o t a t e   through  an  arc  c o r r e s p o n d i n g   to  one  basic   l ine  spacing  of  t h e  

paper  1 6 .  

The  t iming  s i g n a l s   n e c e s s a r y   for  s y n c h r o n i s i n g   with  t h e  

movement  of  the  s l ide   20  the  p r i n t i n g   pu l se s   coming  through  a  c a b l e  

19  (Fig  1)  from  a  log ic   c i r c u i t   not  shown  in  the  drawings  a r e  

produced  by  a  s y n c h r o n i s a t i o n   dev ice   compr i s ing   a  small  p l a t e   71  o f  

i n s u l a t i n g   m a t e r i a l   (Figs  2,  3)  f ixed   to  the  side  of  the  base  14 

c o a x i a l l y   with  the  axis  of  r o t a t i o n   of  the  c y l i n d e r   64  and  on  which  

c o n c e n t r i c   conduc t ing   t racks   72,  73,  74  are  depos i ted   by  a  p r i n t e d  

c i r c u i t   t e c h n i q u e .   The  t rack  72  is  formed  by  an  open  r ing  72a  f rom 

which  a  p l u r a l i t y   of  inwardly  d i r e c t e d   r a d i a l   segments  72b  b r a n c h  

off ,   while  the  t rack   73  is  formed  by  an  open  r ing  73a  within  t h e  

t rack   72,  from  which  a  p l u r a l i t y   of  ou tward ly   d i r e c t e d   r a d i a l  

segments  73b  branch  of f .   The  segments  72b  and  the  segments  73b  a r e  

r e g u l a r l y   i n t e r d i g i t a t e d .  

The  t r ack   74  is  formed  by  a  r ing   which  occupies  the  c e n t r a l  

part  of  the  small  p la te   71  and  c o n s t i t u t e s   the  common  r e tu rn   for  t h e  

s y n c h r o n i s a t i o n   c i r c u i t .   On  the  base  67  of  the  c y l i n d e r   44  f a c i n g  

the  small  p l a t e   71  a  metal  lamina  78  is  f ixed  which  ends  in  two 

d i a m e t r i c a l l y   opposed  r e s i l i e n t   c o n t a c t s   79,  80,  of  which  t h e  

con tac t   79  s l i d e s   a l t e r n a t e l y   on  the  segments  72b,  73b,  and  t h e  

con tac t   80  s l i d e s   on  the  r ing  74.  Consequen t l y   during  the  r o t a t i o n  



of  the  c y l i n d e r   44  the  c o n t a c t s   79,  80  short   c i r c u i t   the  segments  

72b,  73b  and  the  ring  74  in  order  to  gene ra t e   the  timing  s i g n a l s  

t r a n s m i t t e d   over  a  cable  83  to  the  c o n t r o l   l o g i c .  

In  the  i n t e r r u p t e d   region  of  the  r i ngs   72,  73  an  a d d i t i o n a l  

r a d i a l   segment  77  is  disposed  which  is  used  to  give  a  l ine   s t a r t  

s igna l   when  the  s l i de   20  is  at  one  of  the  ends  of  the  s t r o k e .  

The  segments  72b,  73b  are  e q u i d i s t a n t l y   spaced  by  an  a r c  

c o r r e s p o n d i n g   to  a  step  between  two  s u c c e s s i v e   p r i n t ed   dots  on  t h e  

medium  16.  In  accordance  with  a  f i r s t   v e r s i o n   of  the  p r i n t e r   t h e  

a f o r e s a i d   arc  is  11015'  and  c o r r e s p o n d s   to  a  s tep  of  0.26  mm  be tween  

two  dots .   According  t o  t h e   p r i n t i n g   r e q u i r e m e n t s ,   the  step  be tween  

two  p r in t ed   dots  can  be  var ied   in  a  very  simple  manner  w i t h o u t  

modifying  the  mechanical   s t r u c t u r e   of  the  p r i n t e r   and  w i t h o u t  

a l t e r i n g   the  l og i c   a r c h i t e c t u r e   of  the  c i r c u i t   c o n t r o l l i n g   t h e  

p r i n t i n g   head.  To  obtain   a  va r i ed   spac ing   between  the  p r i n t ed   d o t s  

the  small  p l a t e   71  is  i n t e r c h a n g e a b l e   with  o the r s   having  a  d i f f e r e n t  

spacing  between  the  segments  72b,  73b.  The  small  p l a t e   71  can  be  

removed  by  unscrewing   a  nut  70  (Fig  1)  that   holds  i t   f ixed  to  t h e  

side  15 .  

In  Fig  4  the  diagram  SC  shows  the  p r o f i l e   of  the  groove  42 ,  

which  is  i n t ended   to  move  the  head  26,  as  a  f u n c t i o n   of  the  angle  o f  

r o t a t i o n   of  the  c y l i n d e r   44,  while  the  diagrams  IN  and  SP  r e l a t e   to  

the  p r o f i l e s   of  cams  48  and  46  r e s p e c t i v e l y   provided  for  l i n e  

spacing  and  a x i a l   d i sp lacement   of  the  beam  50.  It  is  c l ea r   from 

these  diagrams  tha t   co r r e spond ing   to  the  phase  INV  (diagram  SC)  o f  

r e v e r s a l   of  the  movement  of  the  s l i d e   20,  the  cam  46  has  zero  l i f t  

(diagram  SP),  and  the  cam  48  has  an  i n c r e a s i n g   l i f t   (diagram  I N ) ,  

through  which  the  beam  50,  pushed  by  the  spr ing   45,  is  engaged  w i t h  

the  wheel  62  while  the  lobe  49  of  the  cam  48  r o t a t e s   the  beam  50  t o  

advance  the  w r i t i n g   medium  16  by  one  l ine   s p a c e .  

The  s e p a r a t i o n   of  the  beam  50  from  the  wheel  62  occurs  in  a 

p o r t i o n   DIS  of  the  diagrams  IN  and  SP  in  which  the  l i f t   of  the  cam  48 

is  c o n s t a n t ,   while  the  c lockwise   r o t a t i o n   r e l o a d i n g   the  beam  50 

occurs   in  the  succeeding  p o r t i o n   AV  in  which  the  l i f t   of  the  cam  46 

is  a  maximum,  tha t   i s ,   the  t o o t h i n g   58  of  the  beam  50  is  c o m p l e t e l y  

s epa ra t ed   from  the  wheel  62.  

In  such  c i r cums tances   the  angu la r   p o s i t i o n   reached  by  t h e  



platen  10  a f t e r   each  l ine  spacing  is  no  longer  a f f e c t e d   by 

s u c c e s s i v e   movements  of  the  beam,  thus  ensu r ing   constant   s p a c i n g  

between  the  l i n e s   of  p r in ted   d o t s .  

Fur thermore   in  the  por t ion   AV,  s ince   the  platen  10  i s  

comple te ly   d i sengaged   from  the  l i ne   spac ing   dev ice ,   can  be  r o t a t e d  

manually  to  advance  the  paper  tape  16.  



1.  A  dot  matr ix  p r i n t e r   c o m p r i s i n g   a  p r i n t i n g   head  (26)  movable  

p a r a l l e l   to  a  wr i t ing   p l a t en   (10)  for  s e l e c t i v e l y   p r i n t i n g   dots  on  a 

w r i t i n g   medium  disposed  on  the  p l a t e n   and  a  l i n e - s p a c i n g   d e v i c e  

compr i s ing   a  toothed  wheel  (62)  coupled  to  the  p la ten   and  a  pawl 

(56)  for  i n t e r m i t t e n t l y   r o t a t i n g   the  wheel  to  advance  the  w r i t i n g  

medium  between  two  s u c c e s s i v e   l i n e s   of  p r in ted   do t s ,   c h a r a c t e r i s e d  

in  that   the  pawl  (56)  is  engaged  and  disengaged  with  the  wheel  ( 6 2 )  

and  is  a c t u a t e d   to  cause  the  wheel  to  advance  by  a  s i n g l e ,  

c y c l i c a l l y   r o t a t a b l e   cam  member  ( 4 4 ) .  

2.  A  p r i n t e r   according  to  c la im  1,  c h a r a c t e r i s e d   in  tha t   the  cam 

member  (44)  comprises  two  s e p a r a t e   cam  p r o f i l e s ,   a  f i r s t   p r o f i l e  

(48)  for  advancing  the  wheel  (62)  and  a  second  p r o f i l e   (46)  f o r  

engaging  and  d i sengaging   the  pawl  (56)  with  the  w h e e l .  

3.  A  p r i n t e r   according  to  c la im  2,  c h a r a c t e r i s e d   in  tha t   the  pawl 

suppor t   (50)  comprises  a  cam  f o l l o w e r   (54)  coope ra t ing   with  t h e  

second  cam  p r o f i l e   (46)  for  t r a n s l a t i n g   the  pawl  (56)  r e l a t i v e   t o  

the  wheel  (62)  from  a  f i r s t   p o s i t i o n   in  which  the  pawl  engages  w i t h  

the  toothed  wheel,  to  a  second  p o s i t i o n   in  which  the  pawl  is  s p a c e d  

from  the  toothed  wheel,  and  ano the r   cam  fol lower  (52)  c o o p e r a t i n g  

with  the  f i r s t   cam  p r o f i l e   (48)  for  r o t a t i n g   the  pawl  in  one 

d i r e c t i o n   when  the  pawl  suppor t   is  in  the  said  f i r s t   p o s i t i o n   and 

for  r o t a t i n g   the  pawl  in  the  o p p o s i t e   d i r e c t i o n   when  the  pawl 

suppor t   is  in  the  second  p o s i t i o n .  

4.  A  p r i n t e r   according  to  c la im  3,  c h a r a c t e r i s e d   in  tha t   t h e  

second  p r o f i l e   (46)  comprises   a  face  cam  and  the  f i r s t   p r o f i l e   ( 4 8 )  

comprises   a  r a d i a l   cam  and  in  t h a t   each  of  the  cams  i nc ludes   a  p a i r  

of  d i a m e t r i c a l l y   opposed  lobes  (47,  49)  for  r o t a t i n g   and  t r a n s l a t i n g  

the  pawl  suppor t   (50)  in  two  s u c c e s s i v e   cycles  during  one  c o m p l e t e  

r o t a t i o n   of  the  cam  member  ( 4 4 ) .  



5.  A  p r i n t e r   accord ing   to  any  of  the  preceding  c l a i m s ,  

c h a r a c t e r i s e d   in  that   the  cam  member  (44)  also  bears   a  th i rd   cam 

(42)  a c t i ng   to  cause  t r a n s v e r s e   d i sp lacement   of  the  head  ( 26 )  

a l t e r n a t e l y   with  the  advancing   of  the  wheel  ( 6 2 ) .  

6.  A  p r i n t e r   accord ing   to  any  of  the  preceding  c l a ims ,   in  which  

the  head  (26)  is  e n e r g i s e d   by  a  success ion   of  e l e c t r i c   p u l s e s  

s y n c h r o n i s e d   with  the  movement  of  the  head,  c h a r a c t e r i s e d   by  a  f i x e d  

p la te   (71)  having  a  p l u r a l i t y   of  c o n c e n t r i c   conduc t ive   t r a cks   ( 7 2 -  

74)  and  a  r o t a t a b l e   c o n t a c t   element  (78)  suppor ted   by  the  cam 

member  (44)  and  s l i d i n g   on  p a i r s   of  the  t racks   for  g e n e r a t i n g  

s y n c h r o n i s i n g   s i g n a l s   for  the  p u l s e s .  

7.  A  p r i n t e r   accord ing   to  claim  5,  c h a r a c t e r i s e d   in  that   t h e  

p l u r a l i t y   of  t r acks   compr ises   a  f i r s t   annular   t r a c k   (74)  which  i s  

coax i a l   with  the  cam  member  (44 ) ,   a  second  and  a  t h i rd   t r a c k   ( 7 2 ,  

73)  each  having  r a d i a l   segments  (72b,  73b)  which  are  e q u i d i s t a n t  

and  e l e c t r i c a l l y   connected  t o g e t h e r ,   the  segments  of  the  second  

t r ack   being  r e g u l a r l y   i n t e r p o s e d   between  the  segments  of  the  t h i r d  

t r a c k   so  tha t   the  con t ac t   element  (78)  connects  the  annular   t r a c k  

a l t e r n a t e l y   with  the  second  and  t h i rd   t r a c k s .  
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