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g)  Dot  printer  and  method  of  using  the  same. 

@  A  dot  printer  having  a  printing  head  (8)  arranged  for 
reciprocal  motion  across  a  printing  paper  (5)  which  is  to  be 
printed,  and  feeding  means  (10)  for  feeding  the  printing 
paper  (5)  past  the  printing  head  (8),  the  printing  head  (8) 
being  arranged  to  be  moved  manually  in  at  least  one  direc- 
tion  (A,  C)  across  the  printing  paper  (5)  during  the  reciprocal 
motion. 
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A   dot  printer  having  a  printing  head  (8)  arranged  for 
reciprocal  motion  across  a  printing  paper  (5)  which  is  to  be 
printed,  and  feeding  means  (10)  for  feeding  the  printing 
paper  (5)  past  the  printing  head  (8),  the  printing  head  (8) 
being  arranged  to  be  moved  manually  in  at  least  one  direc- 
tion  (A,  C)  across  the  printing  paper  (5)  during  the  reciprocal 
motion. 



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  dot  p r i n t e r s ,   and  a  

method  of  o p e r a t i n g   the  same,  of  the  type  having  a  p r i n t i n g  

head  a r r a n g e d   for  r e c i p r o c a l   motion  ac ross   a  r e c o r d i n g   medium 

which  is  to  be  p r i n t e d ,   and  f eed ing   means  for  f eed ing   t h e  

r e c o r d i n g   medium  p a s t   the  p r i n t i n g   head,  and  more  p a r t i c u l a r l y  

r e l a t e s   to  dot  p r i n t e r s   des igned   for  low  power  c o n s u m p t i o n .  

C o n v e n t i o n a l   p r i n t e r s ,   e .g .   t h a t   shown  in  J a p a n e s e  

U t i l i t y   Model  Laid-Open  P u b l i c a t i o n   No.  53244/80,   e f f e c t   p r i n t i n g  

under  p r e s s u r e ,   or  d r i v e  a  p r i n t i n g   wheel  with  energy  s t o r e d   i n  

a  sp r i ng   due  to  p r e s s u r e   a p p l i e d   t h e r e t o .   Such  p r i n t e r s   r e q u i r e  

two  or  t h r e e   SUM-3  c e l l s   for  g e n e r a t i n g   energy  to  s e l e c t   c h a r a c t e r s  

on  the  p r i n t i n g   wheel  of  the  p r i n t e r   in  a d d i t i o n   to  m a n u a l l y  

p roduced   ene rgy ,   and  cannot   be  i n c o r p o r a t e d   i n to   p o c k e t - s i z e   <. 
c a l c u l a t o r s .   P o c k e t - s i z e   c a l c u l a t o r s   with  p r i n t e r s   of  the  d i s c h a r g e  

p r i n t i n g   type  or  t he rmal   p r i n t i n g   type  consume  a  g r e a t   amount  

of  energy  n e c e s s a r y   for  moving  the  p r i n t i n g   head  and  f e e d i n g  

the  p r i n t i n g   p a p e r ,   and  r e q u i r e   f r e q u e n t   r e p l a c e m e n t   of  c e l l s ,  

d i s a d v a n t a g e s   which  r ende r   the  c a l c u l a t o r s   u n s a t i s f a c t o r y   i n  

p r a c t i c e .  

Accord ing   to  one  a s p e c t   of  the  p r e s e n t   i n v e n t i o n   the re   i s  

p r o v i d e d   a  dot  p r i n t e r   of  the  type  d e s c r i b e d   above,  c h a r a c t e r i s e d  

in  t h a t   the  p r i n t i n g   head  is  a r r anged   to  be  moved  manual ly   i n  

at  l e a s t   one  d i r e c t i o n   ac ros s   the  r e c o r d i n g   medium  dur ing   t h e  

sa id   r e c i p r o c a l   m o t i o n .  

P r e f e r a b l y   sp r ing   means  are  p r o v i d e d   in  which  energy  is  s t o r e d  

when  the  p r i n t i n g   head  is  manual ly   moved  in  one  d i r e c t i o n   a c r o s s  

,the  r e c o r d i n g   medium,  and  r e t u r n   means  for  moving  the  p r i n t i n g  

head  in  t h e - o p p o s i t e   d i r e c t i o n   back  ac ross   the  r e c o r d i n g  

medium  by  means  of  the  energy  s t o r e d   in  the  sp r ing   means .  



F i r s t  c o n t r o l   means  may  be  p r o v i d e d   for  caus ing   t h e  

p r i n t i n g   head  to  e f f e c t   a  p r i n t i n g   o p e r a t i o n   as  i t   is  b e i n g  

moved  in  the  sa id   o p p o s i t e   d i r e c t i o n .  

The  f i r s t   c o n t r o l   means  may  comprise  means  for  e f f e c t i n g  

i n t e r m i t t e n t   movement  of  the  p r i n t i n g   head  as  i t   is  b e i n g  

moved  in  the  sa id   o p p o s i t e   d i r e c t i o n .  

P r e f e r a b l y   second  c o n t r o l   means  are  p r o v i d e d   for  c a u s i n g  

the  p r i n t i n g   head  to  e f f e c t   a  p r i n t i n g   o p e r a t i o n   in  s y n c h r o n i s a t i o n  

with  the  speed  of  t r a v e l   of  the  p r i n t i n g   head  as  i t   is  b e i n g  

manual ly   moved  ac ros s   the  r e c o r d i n g   medium. 

The  f i r s t   or  second  c o n t r o l   means  may  i nc lude   d e t e c t o r  

means  for  g e n e r a t i n g   t iming  p u l s e s   in  s y n c h r o n i s a t i o n   with  t h e  

movement  of  the  p r i n t i n g   head  as  i t   is  being  moved  m a n u a l l y  

ac ross   the  r e c o r d i n g   medium  or  be ing   moved  in  the  said  o p p o s i t e  

d i r e c t i o n   by  energy  s t o r e d   in  the  sp r i ng   means .  

The  d e t e c t o r   means  may  be  a r r a n g e d   to  d e t e c t   r e c i p r o c a l  

motion  of  an  escapement   member,  the  escapement   member  b e i n g  

a r r a n g e d   to  r e c i p r o c a t e   as  a  r e s u l t   of  r o t a t i o n   of  gears   one  

of  which  meshes  with  t e e t h   on  a  frame  member  of  the  p r i n t e r  

and  is  caused  to  r o t a t e   when  the  p r i n t i n g   head  is  moved  a c r o s s  

the  r e c o r d i n g   medium. 

The  d e t e c t o r   means  may  be  a r r a n g e d   to  d e t e c t   r e c i p r o c a l  

motion  of  an  e scapement   member,  the  e scapement   member  h a v i n g  

p a r t s   which  are  engageab l e   with  t e e t h   on  a  frame  member  of  t h e  

p r i n t e r   and  be ing   a r r a n g e d   to  r e c i p r o c a t e   when  the  p r i n t i n g  

head  is  moved  a c ro s s   the  r e c o r d i n g   medium. 

P r e f e r a b l y   means  are  p r o v i d e d   for  spac ing   the  p r i n t i n g   h e a d  

from  the  r e c o r d i n g   medium  dur ing   the  sa id   r e c i p r o c a l   motion  of  t h e  

p r i n t i n g   head  when  a  p r i n t i n g   o p e r a t i o n   is  not  to  be  p e r f o r m e d ,  

and  for  moving  the  p r i n t i n g   head  i n to   c o n t a c t   wi th ,   or  c l o s e l y  

a d j a c e n t   to,   the  r e c o r d i n g   medium  dur ing   the  sa id   r e c i p r i c a l  

motion  of  the  p r i n t i n g   head  when  a  p r i n t i n g   o p e r a t i o n   is  to  b e  

p e r f o r m e d .  



The  f eed ing   means  are  p r e f e r a b l y   a r r anged   to  be  d r i v e n  

by  energy  s t o r e d   in  a  or  the  sp r i ng   means  when  the  p r i n t i n g  

head  is  manual ly   moved  ac ross   the  r e c o r d i n g   medium. 

The  f e ed ing   means  may  comprise  at  l e a s t   one  f eed ing   r o l l e r  

which  is  d r iven   by  a  feed  member,  the  feed  member  being  u r g e d  

towards  a  p r e d e t e r m i n e d   p o s i t i o n   by  f u r t h e r   sp r i ng   means,  wh ich  

are  weaker  than  the  f i r s t - m e n t i o n e d   s p r i n g   means,  and  b e i n g  

a r r anged   to  be  moved  a g a i n s t   the  a c t i o n   of  the  sa id   f u r t h e r  

sp r ing   means  when  the  p r i n t i n g   head  is  manual ly   moved  in  one  

d i r e c t i o n   ac ros s   the  r e c o r d i n g   medium  to  a  f u r t h e r   p o s i t i o n   in  wh ich  

i t   is  r e l e a s a b l y   he ld ,   movement  of  the  p r i n t i n g   head  in  the  s a i d  

o p p o s i t e   d i r e c t i o n   r e l e a s i n g   the  feed  member  and  p e r m i t t i n g   t h e  

l a t t e r   to  move  under  the  a c t i o n   of  the  f u r t h e r   sp r ing   means  b a c k  

to  the  sa id   p r e d e t e r m i n e d   p o s i t i o n ,   means  being  p rov ided   f o r  

r o t a t i n g   the  or  each  f eed ing   r o l l e r   th rough  a  given  angle  when 

the  feed  member  has  r e t u r n e d   to  the  sa id   p r e d e t e r m i n e d   p o s i t i o n .  

Manually  o p e r a b l e   means  may  be  p r o v i d e d   to  e f f e c t   o p e r a t i o n  

of  the  f e ed ing   means .  

Accord ing   to  ano the r   a spec t   of  the  p r e s e n t   i n v e n t i o n   t h e r e  

is  p r o v i d e d   an  e l e c t r o n i c   c a l c u l a t o r   or  o the r   e l e c t r o n i c   i n s t r u m e n t  

compr i s ing   a , 'dot   p r i n t e r ,   the  dot  p r i n t e r   being  a r r anged   t o  

p r i n t   an  i n d i c a t i o n   d i s p l a y e d   by  a  d i s p l a y   device   of  the  c a l c u l a t o r  

or  i n s t r u m e n t .  

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   merely  by  way 

of  example,   with  r e f e r e n c e   to  the  accompanying  d rawings ,   in  w h i c h : -  

F igure   la  is  a  c r o s s - s e c t i o n a l   view  of  a  pocke t   c a l c u l a t o r  

p r o v i d e d   wi th   a  dot  p r i n t e r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,  

F igure   lb  is  a  plan  view  of  the  pocke t   c a l c u l a t o r   shown 

in  F igure   l a ,  

F igure   2  is  a  s ide  e l e v a t i o n a l   view  on  a  l a r g e r   s ca l e   o f  

a  f i r s t   embodiment  of  a  dot  p r i n t e r   a c c o r d i n g   to  the  p r e s e n t  

i n v e n t i o n ,  



Figure   3  is  a  s ide   e l e v a t i o n a l   view  from  a n o t h e r  

side  of  the  dot  p r i n t e r   shown  in  F igure   2 ,  

F igure   4  is  a  f r a g m e n t a r y   plan  view  of  the  dot  p r i n t e r  

shown  in  F igu re s   2  and  3 ,  

F igure   5  is  a  f r a g m e n t a r y   r ea r   view  of  the  dot  p r i n t e r  

shown  in  F i g u r e s   2,  3  and  4 ,  

F igu re s   6  and  8  are  c r o s s - s e c t i o n a l   views  taken  along  t h e  

l i ne   X-Y  of  F igure   4 ,  

F igu re s   7  and  9  are  c r o s s - s e c t i o n a l   views  taken  a l o n g  

the  l i ne   S-T  of  F igure   4 ,  

F igure   lOa  is  a  s ide   e l e v a t i o n a l   view  of  a  second  embodiment  

of  a  dot  p r i n t e r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,  

F igure   lOb  is  a  p lan   view  of  a  dot  p r i n t e r   shown  in  F i g u r e  

lOa ,  

F igure   10c  is  a  s ide   e l e v a t i o n a l   view  of  a  t h i r d   embodiment  

of  a  dot  p r i n t e r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n ,   a n d  

c o r r e s p o n d s   to  F igure   l o a ,  

F igure   10d  is   a  t iming  c h a r t ,  

F igure   lOe  is  a  b lock   diagram  of  a  pu l se   g e n e r a t i n g   c i r c u i t ,  

F igure   11  is  a  s ide   e l e v a t i o n a l   view  of  a  f o u r t h   embodiment  

o f  a   dot  p r i n t e r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n , a n d   c o r r e s p o n d s  

to  F igure   2 ,  

F igure   12  is  a  s ide   e l e v a t i o n a l   view  from  ano the r   s ide   o f  

the  dot  p r i n t e r   shown  in  F igure   11,  and  co r r e sponds   to  F igure   3 ,  

F igure   13  is  a  f r a g m e n t a r y   plan  view  of  the  dot  p r i n t e r  

shown  in  F igure   11  and  c o r r e s p o n d s   to  F igure   4,  and  

F igure   14  is  a  f r a g m e n t a r y   r ea r   view  of  the  dot  p r i n t e r  

shown  in  F igure   11  and  c o r r e s p o n d s   to  F igure   5 .  

An  e l e c t r o n i c   c a l c u l a t o r   1  i l l u s t r a t e d   in  F igures   la  and  l b  

comprises   a  keyboard   2,  a  d i s p l a y   3,  a  manually  a c t u a t a b l e   knob  4 



which  forms  p a r t   of  a  dot  p r i n t e r   i n c o r p o r a t e d   in  the  c a l c u l a t o r  

1,  a  s h e e t   5  of  p r i n t i n g   paper  on  which  c h a r a c t e r s   are  to  b e  

p r i n t e d   by  a  dot  p r i n t e r   7,  a  fo lded   assembly  or  f a n f o l d   6 

of  the  p r i n t i n g   paper   5,  and  a  p r i n t i n g   head  8  having  p r i n t i n g  

e lements   of  the  d i s c h a r g e ,   thermal   or  ink  j e t   t y p e .  

In  o p e r a t i o n ,   s e l e c t e d   keys  of  the  keyboard  2  are  d e p r e s s e d  

for  c a l c u l a t i o n   of  da ta   in  the  c a l c u l a t o r   1  and  c a l c u l a t e d   r e s u l t s  

are  i n d i c a t e d   on  the  d i s p l a y   3.  When such  c a l c u l a t e d   r e s u l t s  

are  to  be  r e c o r d e d ,   the  manual  knob  4  is  manually  moved  in  t h e  

d i r e c t i o n   of  the  arrow  A  (Figure  lb ) .   When  the  knob  4  is  r e l e a s e d ,  

i t   is  caused  to  r e t u r n   to  a  s t a r t i n g   p o s i t i o n   while  at  the  same 

time  the  same  c h a r a c t e r s   as  those  on  the  d i s p l a y   3  are  p r i n t e d  

on  the  p r i n t i n g   paper   5  which  is  fed  along  by  paper  feed  means 

(not  shown  in  F igure   1).   When  i t   is  r e q u i r e d   to  feed  the  p r i n t i n g  

paper   5  to  a  p o s i t i o n   in  which  p r i n t i n g   is  to  be  e f f e c t e d ,   t h e  

manual  knob  4  may  be  moved  to  feed  the  p r i n t i n g   paper   5  i n  

a s s o c i a t i o n   with  the  movement  of  the  p r i n t i n g   head  at  a  time  when 

the  l a t t e r   is  not  c a r r y i n g   out  p r i n t i n g ,   or  a  paper   feed  knob  9 

may  be  t u rned   manua l ly .   For  r ap id   f eed ing   of  the  p r i n t i n g   p a p e r  

5,  i t   is  more  c o n v e n i e n t   to  a c t u a t e   the  paper  feed  knob  9 .  

A  f i r s t   embodiment  of  a  dot  p r i n t e r   a c c o r d i n g   to  the  p r e s e n t  

i n v e n t i o n ,   and  a  method  of  us ing  the  same  to  e f f e c t   p r i n t i n g ,  

w i l l   now  be  d e s c r i b e d   with  r e f e r e n c e   to  F igu re s   2  to  9 .  

The  dot  p r i n t e r   i n c l u d e s   paper   feed  r o l l e r s   10  (Figure  2) 

a g a i n s t   each  of  which  a  shee t   5  of  p r i n t i n g   paper  is  p r e s s e d   by  

a  p r e s s e r   r o l l e r   19,  a  guide  s h a f t   11  on  which  the  p r i n t i n g  

head  8  is  movable,   and  a  paper  feed  s h a f t   12  (Figure  3)  having  a  

paper   feed  r a t c h e t   wheel  13  mounted  t he reon   for  a n g u l a r l y   moving 

the  paper   feed  r o l l e r s   10,  the  s h a f t s   11  and  12  being  c o a x i a l  

with  each  o t h e r .   A  paper   feed  pawl  14  is  mounted  on  a  paper  f e e d  

member  15  for  a n g u l a r l y   moving  the  r a t c h e t   wheel  13  one  p i t c h   a t  

a  t ime.  Side  frames  16,  17,  s h a f t s , a n d   sub- f rames   j o i n t l y   c o n s t i t u t e  



an  o v e r a l l   frame  of  the  p r i n t e r .   P r i n t i n g   e lements   18  in  t h e  

p r i n t i n g   head  8  may  comprise  e l e c t r o d e s   for  a  dot  d i s c h a r g e  

method,  or  h e a t e r   e lements   for  a  thermal   m e t h o d .  

A  c o n t r o l   p l a t e   21  is  f i xed   to  a  c o n t r o l   s h a f t   20  w h i c h  

c o n t r o l s   the  paper   feed  member  15  and  is  b i a s e d   in  the  d i r e c t i o n  

of  the  arrow  G  (Figure  6)  by  a  c o n t r o l   s p r i ng   22.  A  ho lde r   26 

which  is  secured   to  or  i n t e g r a l   with  the  c o n t r o l   s h a f t   20  se rves   t o  

hold  the  paper   feed  member  15  in  the  s o l i d - l i n e   p o s i t i o n   shown 

in  F igure   3.  A  paper   feed  d r ive   s h a f t   23  ac ts   to  r o t a t e   a  

paper  feed  gear  25  and  hence  a  paper   feed  member  gear  36  to  move 

the  paper   feed  member  15,  which  is  s ecured   to  the  paper   feed  member 

gear  36,  from  the  s o l i d - l i n e   p o s i t i o n   shown  in  F igure   3  to  a  b r o k e n  

l ine   p o s i t i o n   shown  t h e r e i n .   A  sp r ing   35  p r e v e n t s   the  paper   f e e d  

r a t c h e t   wheel  13  from  r o t a t i n g   back.  The  shee t   5  of  p r i n t i n g   p a p e r  

is  guided  by  paper   guides   30  and  31 .  

A  p r i n t i n g   head  body  40  (F igure   4)  which  i n c l u d e s   the  p r i n t i n g  

head  8  t r a v e l s   on  and  along  the  guide  s h a f t   11  with  the  movement  o f  

the  manual  knob  4.  An  escapement   member  or  anchor  49  is  p i v o t a b l y  

mounted  by  a  p i v o t   pin  43  on  the  p r i n t i n g   head  body  40  and  h a s  

a  p a i r   of  anchor  pawls  41  and  42  adap ted   to  be  held  in  e n g a g e m e n t  

with  t e e t h   57  of  a  subframe  56.  An  anchor  sp r i ng   29  n o r m a l l y  

b i a s e s   the  anchor  pawls  41  and  42  i n to   engagement  with  the  t e e t h  

57  dur ing   a  r e q u i r e d   space  of  t ime.   A  s l i d e   guide  member  44  s e r v e s  

to  guide  a  s l i d e   45  mounted  on  the  p r i n t i n g   head  8  for  a l l o w i n g  

s l i d i n g   movement  of  the  s l i d e   45  which  s u p p o r t s   a  l e ad ing   pin  46 

through  a  l e a d i n g   sp r ing   47.  The  l e a d i n g   pin  46  a l lows  s l i d i n g  

movement  of  the  p r i n t i n g   head  body  40  along  the  guide  s h a f t   11 

and  s l i d i n g   movement  of  the  p r i n t i n g   head  8  towards  the  paper  5 

as  w i l l   be  d e s c r i b e d   b e l o w .  

A  d e t e c t o r   means  48  d e t e c t s   r e c i p r o c a t i n g   movement  of  t h e  

anchor  49  for   p roduc ing   p u l s e s   each  c o r r e s p o n d i n g   to  one  d o t  

i n t e r v a l   for   the  p r i n t i n g   e lements   18,  thus  d e t e c t i n g   t i m i n g s  

for  a  p r i n t i n g   o p e r a t i o n   of  the  p r i n t i n g   head  8 .  



A  l e a d i n g   p l a t e   50  (Figure   5),  which  is  f ixed   to  t h e  
sub- f rame  56,   has  l e a d i n g   grooves  for  gu id ing   the  l e a d i n g  
pin  46.  A  l e a d i n g   groove  53  r e c e i v e s   the  l e ad ing   pin  46  when 
the  p r i n t i n g   head  8  is  in  a  s tandby  p o s i t i o n .   The  l e ad ing   pin  46 

moves  in  and  along  a  l ead ing   groove  51  while   the  p r i n t i n g   head  8 
is  caused  to  move  f o r w a r d l y   by  the  manual  knob  4.  The  l e a d i n g  

pin  46  r e a c h e s  a   r e t u r n   s t a r t i n g   groove  54  when  the  p r i n t i n g   h e a d  

8  has  been  moved  a c ro s s   the  p r i n t i n g   paper   5  and  is  about  to  s t a r t  

p r i n t i n g .   A  l e a d i n g   groove  52  a l lows  the  p r i n t i n g   head  8  to  r e t u r n  

to  the  s t a n d - b y   p o s i t i o n   under  the  force   of  a  r e t u r n   s p r i n g  

28  and  dur ing   t h i s   time  p r i n t i n g   can  be   e f f e c t e d .   The  l e a d i n g  

groove  51  has  a  p l u r a l i t y   of  s t o p p e r s   55  cut  t h e r e i n   to  p r e v e n t  

the  p r i n t i n g   head  8  from  r e t u r n i n g   to  the  s tandby  p o s i t i o n  

un l e s s   and  u n t i l   the  p r i n t i n g   head  8  r eaches   the  r e t u r n   s t a r t i n g  

groove  5 4 .  

The  dot  p r i n t e r   thus  c o n s t r u c t e d   w i l l   o p e r a t e   as  f o l l o w s :  

When  i t   is  d e s i r e d   to  r e co rd   the  r e s u l t s   of  and/or   the  s t e p s  

in  a  c a l c u l a t i o n   e f f e c t e d   by  the  c a l c u l a t o r   1,  the  manual  knob  

4  is  manua l ly   moved  in  the  d i r e c t i o n   of  the  arrow  A  to  s t a r t  

o p e r a t i o n   of  the  dot  p r i n t e r .   As  the  manual  knob  4  is  t h u s  

manual ly   moved,  the  p r i n t i n g   head  body  40  is  caused  to  t r a v e l  

on  the  guide  s h a f t   11,  whi le   at  the  same  time  the  l ead ing   p i n  

46  t r a v e l s   f r o m  t h e   groove  5 3  v i a   the  groove  51  to  the  g r o o v e  

54,whereupon  the  p r i n t i n g   head  2  is  in  a  p o s i t i o n   to  s t a r t  

p r i n t i n g .   While  the  l e a d i n g   pin  46  moves  from  the  groove  51  t o  

the  groove  54,  the  p r i n t i n g   head  8  as  i t   t r a v e l s   is  kept   in  t h e  

s o l i d - l i n e   p o s i t i o n   shown  in  F igure   2  in  which  i t   is  spaced  f rom 

and  out  of  c o n t a c t   with  the  p r i n t i n g   paper   5,  t he reby   p r e v e n t i n g  

p r i n t i n g   o p e r a t i o n .   However,  when  the  pin  r eaches   the  end  of  t h e  

groove  51  and  e n t e r s   the  groove  54,  the  p r i n t i n g   head  body  r o t a t e s  

about  the  s h a f t   40  and  the  p r i n t i n g   head  8  is  b rough t ,   or  i s  



n e a r l y   b r o u g h t ,   i n to   c o n t a c t   wi th   the  p r i n t i n g   paper   as  shown 

by  the  broken  l ine   p o s i t i o n   in  Figure   2  under  the  c o n t r o l   of  t h e  

l e a d i n g   pin  46  and  the  g rooves .   When  the  manual  force   a c t i ng   on 

the  p r i n t i n g   head  body  4 0  v i a   the  knob  4  is  r e l e a s e d ,   the  l e a d i n g  

pin  46  is  caused  by  the  r e t u r n   s p r i n g   28  to  move  from  t h e  

groove  54  via  the  groove  52  to  the  groove  53.  With  the  s t o p p e r s  

55  in  the  groove  51,  the  p r i n t i n g   head  body  40  is  p r e v e n t e d  

from  r e t u r n i n g   along  the  groove  51  for  the  p r i n t i n g   o p e r a t i o n  

under  the  force   of  the  r e t u r n   sp r ing   28  un l e s s   the  l e ad ing   p i n  

46  is  manual ly   moved  to  the  groove  54.  When  the  p r i n t i n g   h e a d  

body  40  is   manual ly   moved  in  the  d i r e c t i o n   of  the  arrow  A,  t h e  

p i v o t   pin  43  is  d i s p l a c e d   by  i n e r t i a   in  a  d i r e c t i o n   of  t h e  

arrow  B  a g a i n s t   the  force   from  the  anchor  sp r i ng   29  so  t h a t   t h e  

anchor  pawls  41  and  42  are  he ld   out  of  engagement  with  t h e  

t e e t h   57.  That  is  to  say,  when  the  p r i n t i n g   head  body  40 

moves  in  the  d i r e c t i o n   A,  the  anchor  pawls  41,  and  42  of  t h e  

anchor  49  i n i t i a l l y   engage  with  the  t e e t h   57  and  the  a n c h o r  

49  is  thus  fo rced   in  the  d i r e c t i o n   B  so  t h a t   the  p i v o t   pin  43 

is  r e t a i n e d   in  the  chain  d o t t e d   p o s i t i o n   shown  in  F igure   4 

whi le   the  p r i n t i n g   head  body  40  is  moving  in  the  d i r e c t i o n   A. 

The  anchor   pawls  41,  42  are  thus  kept   out  of  engagement  with  the  t e e t h  

57  u n t i l   the  l e a d i n g   pin  46  r eaches   the  groove  54  as  the  knob 

4  is  manual ly   moved.  Upon  a r r i v a l   of  the  l e a d i n g   pin  46  at  t h e  

groove  54,  the  p r i n t i n g   head  body  40  is  p r e v e n t e d   from  moving 

in  a  d i r e c t i o n   of  the  arrow  A,whereupon  the  p i v o t   pin  43  i s  

d i s p l a c e d   in  the  d i r e c t i o n   of  the  arrow  D  under  the  u r g i n g  

of  the  anchor  sp r i ng   29,  thus  caus ing   the  anchor  pawls  41,  42 

to  engage  the  e t e e t h   57.  As  the  p r i n t i n g   head  body  40  s t a r t s  

moving  in  the  d i r e c t i o n   of  the  arrow  C  under  the  force   of  t h e  

r e t u r n   s p r i n g   28  when  the  manual  push  on  the  manual  knob  4  is  r e l e a s e d ,  



the  anchor  pawls  41  and  42  a l t e r n a t e l y  e n g a g e   the  t e e t h   57  t o  

the reby   cause  the  anchor  49  to  be  a n g u l a r l y   moved  back  and  

f o r t h   in  the  d i r e c t i o n s   of  the  arrows  E,  F.  The  p r i n t i n g   e l e m e n t s  

18  of  the  p r i n t i n g   head  8  are  thus  fed  along  i n t e r m i t t e n t l y  

by  i n c r e m e n t s   each  of  which  c o r r e s p o n d s   to  at  l e a s t   one  d o t  

i n t e r v a l .   Such  angu la r   movements  of  the  anchor  49  in  the  d i r e c t i o n s  

E  and  F  are  d e t e c t e d   by  the  d e t e c t o r   48  which  produces   s i g n a l s   e a c h  

i n d i c a t i v e   of  p r i n t i n g   for  one  dot  i n t e r v a l   such  t h a t   p r i n t i n g  

with  c o r r e c t   dot  i n t e r v a l s   w i l l   be  e f f e c t e d .   I n t e r m i t t e n t  

movement  of  the  p r i n t i n g   head  body  40  can  be  r e n d e r e d   s m o o t h e r  

by  a t t a c h i n g   a  r e s i s t i v e   body,  for  example  a  fan  (not  shown),  t o  

the  anchor  49.  The  angu la r   movements  of  the  anchor  49  in  t h e  

d i r e c t i o n s   E  and  F  w i l l   be  r e p e a t e d   u n t i l   the  l e a d i n g   pin  46 

on  the  p r i n t i n g   head  body  40  r eaches   the  groove  53,  whereupon  

the  i n t e r m i t t e n t   movement  of  the  p r i n t i n g   head  body  40  i s  

s topped  to  f i n i s h   the  p r i n t i n g   o p e r a t i o n .   During  the  p r i n t i n g  

o p e r a t i o n ,   the  p r i n t i n g   e lements   are  s u p p l i e d   with  p u l s e s   f o r  

e f f e c t i n g   p r i n t i n g   each  time  t h a t   the  p r i n t i n g   head  8  i s  m o v e d  

one  i n c r e m e n t   to  p r i n t   a  c h a r a c t e r   with  a  p l u r a l i t y   of  p r i n t e d  

dots  (5  x  7   do t s ,   for  example) .   The  p r i n t i n g   e lements   used  may 

b e  o f   any  known  l ow-power -consumpt ion   type  such  for  example  a s  

d i s c h a r g e ,   t he rma l ,   l a s e r   or  ink  j e t   p r i n t i n g   e l emen t s .   Thus ,  

the  p r i n t i n g   o p e r a t i o n   is  pe r fo rmed   whi le   the  p r i n t i n g   h e a d  

8  t r a v e l s   i n t e r m i t t e n t l y   from  the  groove  54 -v ia   the  groove  52 

to  the  groove  53.  The  p r i n t i n g   paper   5  on  which  p r i n t i n g   has  b e e n  

e f f e c t e d   is  fed  out  by  the  r o t a t i o n   th rough  a  given  angle  of  t h e  

paper   feed  s h a f t   12  which  r o t a t e s   the  paper   feed  r o l l e r s   10 .  

Such  paper   f e ed ing   o p e r a 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  

with  r e f e r e n c e   to  F igu re s   6  to  9 .  

As  i l l u s t r a t e d   in  F igure   6,  when  the  p r i n t i n g   head  body  40 



is  in  the  s tandby  p o s i t i o n ,   the  paper  feed  d r ive   s h a f t   23 

is  d e p r e s s e d   by  the  bot tom  of  the  s l i d e   guide  member  44  of  t h e  

p r i n t i n g   head  body  40.  At  t h i s   t ime,   the  paper  feed  dr ive   s h a f t  

23  is  in  the  s o l i d - l i n e   p o s i t i o n   (F igures   3  and  6)  as  an  e n d  

24  of  the  s h a f t   23  is  b i a s e d   upwardly  under  the  force   of  a  s p r i n g  

37  (Figure   3).  The  l a t t e r   ac ts   in  the  d i r e c t i o n   of  the  a r r o w  

m  on  the  paper   feed  member  15  and  thus  ac ts   on  the  paper   f e e d  

member  gear  36,  the  paper   feed  gear  25,  which  meshes  with  the  g e a r  

36,  and  the  end  24  of  the  paper   feed  d r ive   s h a f t   23  which  e x t e n d s  

in to   an  e l o n g a t e d   hole   in  the  gear  25.  The  p r i n t i n g   head  body  40 ,  

when  kep t   in  the  s t a n d - b y   p o s i t i o n ,   urges  with  a  s ide   t h e r e o f  

the   c o n t r o l   p l a t e   21  in  the  d i r e c t i o n   of  the  arrow  H,  while  t h e  

c o n t r o l   s p r i n g   22  no rma l ly   b i a s e s   the  c o n t r o l   p l a t e   21  in  t h e  

d i r e c t i o n   of  the  arrow  G.  The  p r i n t i n g   head  body  40  is  n o r m a l l y  

b i a s e d   in  the  d i r e c t i o n   H  by  the  r e t u r n   sp r i ng   28  which  is  s t r o n g e r  

than  the  c o n t r o l   s p r i n g   22.  As  the  manual  knob  4  is  a c t u a t e d  

to  move  the  p r i n t i n g   head  body  40  towards  the  s ide  frame  16,  

the  bot tom  of  the  s l i d e   frame  member  44  d e p r e s s e s   the  paper  f e e d  

dr ive   s h a f t   23  to  tu rn   the  paper   feed  gear  25  g r a d u a l l y ,   t h e r e b y  

a n g u l a r l y   moving  the  paper   feed  member  15  in  the  d i r e c t i o n   of  t h e  

arrow  A  (Figure   3)  a g a i n s t   the  force   from  the  paper   feed  s p r i n g  

37.  Upon  comple t ion   of  the  movement  of  the  p r i n t i n g   head  body  

40  towards  the  s ide   frame  16  as  i l l u s t r a t e d   in  F igure   8,  t h e  

end  24  of  the  paper   feed  d r ive   s h a f t   23  becomes  s h i f t e d   to  t h e  

broken  l i ne   p o s i t i o n   shown  in  Figure   3,  whereupon  the  paper  f e e d  

member  15  and  the  paper   feed  pawl  14  t he reon   are  moved  to  t h e i r  

broken  l i n e   p o s i t i o n s .   As  the  paper   feed  member  15  is  a n g u l a r l y  

moved  in  the  d i r e c t i o n   l ,   t h e  h o l d e r   26  on  one  end  o f  t h e   c o n t r o l  

s h a f t   20  is  s h i f t e d   to  the  p o s i t i o n  s h o v n   in  F i g u r e   9 under  t h e  

force   of  the  s p r i n g   22  a p p l i e d   in  the  d i r e c t i o n   G  u n t i l   the  h o l d e r  

26  engages  the  paper   feed  member  15  to  hold  the  l a t t e r   a g a i n s t  

angu la r   movement  t h e r e o f   in  the  d i r e c t i o n   m. 



The  manual  movement  of  the  knob  4  to  move  the  p r i n t i n g   h e a d  

body  40  s t o r e s   energy  in  the  r e t u r n   sp r ing   28  for  r e t u r n i n g   t h e  

p r i n t i n g   head  body  40  to  the  s t a r t i n g   p o s i t i o n   and  in  the  s p r i n g  
37  for  f eed ing   the  p r i n t i n g   paper   5.  When  the  manual  push  on  t h e  

manual  knob  4  is  r e l e a s e d ,   the  p r i n t i n g   head  body  40  s t a r t s   moving 

back  to  the  i n i t i a l   s t andby   p o s i t i o n   under  the  force  of  the  r e t u r n  

sp r ing   28.  When  the  p r i n t i n g   head  body  40  is  r e t u r n e d   to  the  i n i t i a l  

s tandby  p o s i t i o n ,   the  s ide   t h e r e o f   pushes  the  c o n t r o l   p l a t e   21 

in  t h e  d i r e c t i o n   H  caus ing   the  h o l d e r   26  to  move  back  i n to   t h e  

p o s i t i o n   i l l u s t r a t e d   in  F igure   7  and  out  of  engagement  with  t h e  

paper   feed  member  15,  which  is  then  a n g u l a r l y   moved  in  t h e  

d i r e c t i o n  m   under  the  force   of  the  spr ing   37.  The  r a t c h e t   w h e e l  

13  is  now  t u rned   an  angu la r   i n t e r v a l   equal   to  one  t oo th   t h e r e o f ,  

(one  p i t c h ) ,   whereupon  the  s h a f t   12  is  a n g u l a r l y   moved  in  t h e  

d i r e c t i o n   of  the  arrow  n  th rough   an  angle  which  causes   the  r o l l e r s  

10  to  feed  the  p r i n t i n g   paper   through  a  given  space.   When  i t   i s  

d e s i r e d   to  feed  the  p r i n t i n g   paper   manually  i r r e s p e c t i v e   o f  

p r i n t i n g   o p e r a t i o n ,   the  paper   feed  knob  9  is  manual ly   moved  in  t h e  

d i r e c t i o n   A  to  al low  p r i n t i n g   paper   5  to  be  fed  along  under  t h e  

bias  of  the  sp r i ng   37  in  the  manner  d e s c r i b e d   above.  The  f o r e g o i n g  

paper   f e ed ing   o p e r a t i o n   may  be  r e p e a t e d   for  c o n t i n u o u s l y   f e e d i n g  

the  p r i n t i n g   paper   5.  The  p r i n t i n g   paper   5  may  be  fed  along  i n  

a  d e s i r e d   amount  at  a  time  by  changing  the  number  of  t e e t h   o f  

the  r a t c h e t   wheel  13,  and  the  p r i n t i n g   paper   5  may  be  fed  i n  

o p p o s i t e   d i r e c t i o n   by  changing  the  con tour   of  the  t e e t h  

of  the  r a t c h e t   wheel  13  and  the  shape  of  the  sp r ing   35  f o r  

p r e v e n t i n g   the  r a t c h e t   wheel  13  from  t u r n i n g   b a c k .  

F u r t h e r   embodiments  of  a  dot  p r i n t e r   a cco rd ing   to  t h e  

p r e s e n t   i n v e n t i o n ,   and  a  method  of  using  the  same  to  e f f e c t  

p r i n t i n g ,   w i l l   now  be  d e s c r i b e d   with  r e f e r e n c e   to  F igu re s   10  to  14 .  

These  embodiments  are  b road ly   s i m i l a r   to  t h a t   d e s c r i b e d   w i t h  

r e f e r e n c e   to  F igu re s   2  to  9  and,  t h e r e f o r e ,   only  the  more  i m p o r t a n t  

p a r t s   t h e r e o f   are  f u l l y   d e s c r i b e d .  



The  embodiments  d e s c r i b e d   with  r e f e r e n c e   to  F igures   10  t o  

14  may  be  i n c o r p o r a t e d   in to   an  e l e c t r o n i c   c a l c u l a t o r   or  o t h e r  

small   i n s t r u m e n t   j u s t   as  is  d e s c r i b e d  a b o v e   in  r e l a t i o n   t o  

F igure   1 .  

As  shown  in  F igu re s   lOa  and  lOb  the  second  embodiment  

of  the  dot  p r i n t e r   comprises   a  manually  a c t u a b l e   knob  104,  

a  p r i n t i n g   head  108,  paper   feed  r o l l e r s   110  for  feeding   a  s h e e t  

105  of  p r i n t i n g   pape r ,   a  guide  s h a f t  1 1 1   on  which  the  p r i n t i n g  

head  108  is  movable,   and  a  p r e s s e r   r o l l e r   119  for  p r e s s i n g   t h e  

shee t   105  a g a i n s t   each  paper   feed  r o l l e r   110.  The  dot  p r i n t e r  

a lso  i n c l u d e s   a  f i r s t   reed  swi tch   134  for  p roduc ing   a  p u l s e  

i n d i c a t i v e   of  the  s t a r t i n g   of  a  p r i n t i n g   o p e r a t i o n ,   and  a  s e c o n d  

reed  swi tch   135  for  p r o d u c i n g   a  pu lse   i n d i c a t i v e   of  t e r m i n a t i o n  

of  the  p r i n t i n g   o p e r a t i o n .   The  p r i n t i n g   head  108  is  movab le  

manual ly   as  by  a  f i n g e r   160  which  produces   manual  e n e r g y .  

A  guide  rack  161  is  he ld   in  meshing  engagement  with  a  g e a r  

162  r o t a t a b l y   s u p p o r t e d   on  the  p r i n t i n g   head  108,  the  g e a r  

162  a l lowing   the  p r i n t i n g   head  108  to  move  in  one  d i r e c t i o n .  

The  p r i n t i n g   head  108  has  a  d e t e c t o r   148  (Figure  11)  f o r  

g e n e r a t i n g   t iming  p u l s e s   480  (Figure  10d)  in  s y n c h r o n i s a t i o n  

with  the  movement  of  the  p r i n t i n g   head  108  while  the  gear  162 

r o t a t e s   in  mesh  with  the  guide  rack  161.  

When  i t   is  d e s i r e d   to  e f f e c t   a  p r i n t i n g   o p e r a t i o n   t o  

r eco rd   a  r e s u l t   i n d i c a t e d   by  the  d i s p l a y   3  (Figure  1),  t h e  

knob  104  is  moved  by  the  f i n g e r   160  in  a  d i r e c t i o n   of  t h e  

arrow  la ,   whereupon  the  reed  switch  134  is  a c t u a t e d   to  g e n e r a t e  

a  p r i n t   s t a r t i n g   p u l s e   340  (Figure  lOb)  for  p e r m i t t i n g   a  

s u b s e q u e n t   p r i n t i n g   o p e r a t i o n .   During  the  p e r i o d   of  the  p r i n t  

s t a r t i n g   pu l se   340,  the  d e t e c t o r   148  g e n e r a t e s   t iming  p u l s e s  

480  at  i n t e r v a l s   each  equal   to  one  p r i n t i n g   dot  (or  one  p r i n t i n g  

dot  m u l t i p l i e d   by  an  i n t e g e r   n)  in  s y n c h r o n i z a t i o n   with  the  movement 



of  the  p r i n t i n g   head  108.  Even  when  the  p r i n t i n g   head  108  : 

is  moved  at  va ry ing   speeds ,   a  pu l se   g e n e r a t i n g   c i r c u i t   300 

(Figure  10e)  produces  a  t r a i n   of  p r i n t i n g   p u l s e s   481  o r  

482  on  the  b a s i s   of  the  t iming  p u l s e s   480  in  s y n c h r o n i z a t i o n  

with  the  t r a v e l   of  the  p r i n t i n g   head  108,  a l lowing   c h a r a c t e r s  

and  symbols  to  be  p r i n t e d   at  r e g u l a r   p i t c h e s .   When  the  p r i n t i n g  

head  108  r eaches   the  second  reed  swi tch   135  a f t e r   the  p r i n t i n g  

head  108  has  completed   the  p r i n t i n g   o p e r a t i o n ,   the  s e c o n d  

reed  swi tch   135  is  a c t u a t e d   to  produce  a  p r i n t   ending  p u l s e  

350  and,  at  the  same  t ime,  the  p r i n t i n g  h e a d  1 0 8   is  s t o p p e d .  

Then,  the  p r i n t i n g   o p e r a t i o n   having  f i n i s h e d ,   the  p r i n t i n g  

head  108  s t a r t s   moving  back  to  the  o r i g i n a l   s tandby  p o s i t i o n .  

The  p r i n t i n g   head  108  may  be  r e t u r n e d   in  the  d i r e c t i o n   of  t h e  

arrow  lb  e i t h e r   by  the  f i n g e r   160  or  by  a  r e t u r n   s p r i n g  

(not  shown).  While  the  p r i n t i n g   head  108  is  being  moved  b a c k ,  

the  s h e e t   105  of  p r i n t i n g   paper   is  fed  p a s t   the  p r i n t i n g   h e a d  

108  by  the  paper   feed  r o l l e r s   110.  The  knob  104  may  be  fo rmed  

so  t h a t   i t   can  c o n v e n i e n t l y   be  a c t u a t e d   by  a  s u i t a b l e   w r i t i n g  

i n s t r u m e n t   or  o the r   means  r a t h e r   than  the  f i n g e r   160 .  

In  the  t h i r d   embodiment,   shown  in  F igure   lOc,  a  g u i d e  

163  is  p r o v i d e d   in  p l ace   of  the  guide  rack  161  and  t h e  

gear  162  to  guide  the  p r i n t i n g   head  108  as  the  l a t t e r   moves 

along  the  guide  s h a f t   111.  In  o p e r a t i o n ,   the  p r i n t i n g   head  108 

is  moved  by  the  f i n g e r   160  in  the  d i r e c t i o n   o f  t h e   arrow  l a  

(Figure  lOb)  while  p r i n t i n g   e l emen t s   118  are  pushed  by  the  f i n g e r  

160  downwardly  i n to   c o n t a c t ,   or  n e a r l y   in to   c o n t a c t ,   with  t h e  

shee t   105  in  the  d i r e c t i o n   of  the  arrow  1g.  The  f i r s t   r e e d  

swi tch   134  is  a c t u a t e d   to  produce  a  p r i n t   s t a r t i n g   pu l se   340.  

As  the  p r i n t i n g   head  108  t r a v e l s   ac ross   the  shee t   105,  a  

pu l se   g e n e r a t o r   on  the  guide  163  p roduces   a  t r a i n   of  t i m i n g  



p u l s e s   480  each  c o r r e s p o n d i n g   to  at  l e a s t   one  p r i n t i n g   d o t  

in  s y n c h r o n i s a t i o n   with  the  movement  of  the  p r i n t i n g   head  108.  

The  t iming   p u l s e s   480  thus  g e n e r a t e d   enable   the  p r i n t i n g   d e v i c e  

118  to  p r i n t   c h a r a c t e r s   and  symbols  on  the  shee t   105  of  t h e  

r e c o r d i n g   paper   at  r e g u l a r   p i t c h e s   i r r e s p e c t i v e   of  v a r i a t i o n s   i n  

the  speed  of  movement  of  the  p r i n t i n g   head  108.  Af t e r   the  p r i n t i n g  

o p e r a t i o n   has  been  f i n i s h e d ,   the  p r i n t i n g   head  108  a r r i v e s   a t  

the  second  reed  swi tch   135  which  is  then  a c t u a t e d   and  t h e  

p r i n t i n g   head  108  is  s topped .   T h e r e a f t e r ,   the  p r i n t i n g   head  108 

is  caused  e i t h e r   manually  or  by  a  sp r ing   (not  shown)  to  r e t u r n   t o  

the  s t a r t i n g   or  s tandby  p o s i t i o n .   The  shee t   5  of  p r i n t i n g   paper  i s  

fed  along  in  the  manner  d e s c r i b e d   above  in  r e l a t i o n   to  F i g u r e s  

lOa  and  lOb.  While  in  the  embodiments  d e s c r i b e d   with  r e f e r e n c e   t o  

F igu re s   lOa,  lOb  and  10c.  p r i n t i n g   can  be  e f f e c t e d   by  t h e  

p r i n t i n g   p u l s e s   481  which  are  produced  dur ing  the  time  p e r i o d  

s t a r t i n g   with  the  a c t u a t i o n   of  the  f i r s t   reed  swi tch   134  and 

ending  with  the  a c t u a t i o n   of  the  second  reed  swi tch   135,  a  s e r i e s  

of  p r i n t i n g   p u l s e s   482  (Figure  lOd)  may  be  g e n e r a t e d   for  a  

p r i n t i n g   o p e r a t i o n   dur ing   the  time  p e r i o d   s t a r t i n g   with  the  a c t u a t i o n  

of  the  reed  swi tch   135  and  end ing   with  the  d e - a c t i v a t i o n   of  t h e  

f i r s t   reed  swi tch   134 .  

A  pu l se   g e n e r a t i n g   c i r c u i t   300  for   p roduc ing   the  p u l s e s  

481,  482  w i l l   be  d e s c r i b e d   with  r e f e r e n c e   to  F igu re s   10d  and  

lOe.  The  f i r s t   reed  swi tch   134  while  being  a c t u a t e d   p r o d u c e s  

the  p u l s e   s i g n a l   340,  the  second  reed  swi tch   135  while   b e i n g  

a c t u a t e d   p roduces   the  pu l se   s i g n a l   350,  and  the  d e t e c t o r   148 

p roduces   the  t iming  p u l s e   s i g n a l   480.  The  p u l s e   g e n e r a t i n g   c i r c u i t  

300  compr ises   d i f f e r e n t i a t i n g   c i r c u i t s   301,  i n v e r t e r s   302a,  302b,  

3O2c,  and  302d,  a  f i r s t   f l i p - f l o p   303,  a  f i r s t   AND  gate  304,  

a  second  f l i p - f l o p   305,  and  a  second  AND  gate  306.  The  c o n n e c t i o n s  

between  these   c i r c u i t   components  w i l l   be  a p p a r e n t   both  f rom 

Figure   lOe  and  the  f o l l o w i n g   d e s c r i p t i o n .   In  o p e r a t i o n ,   the  s i g n a l  



340  is  a p p l i e d   through  the  d i f f e r e n t i a t i n g   c i r c u i t   301 

and  the  i n v e r t e r   302a  to  a  se t   t e r m i n a l   S  of  the  f i r s t   f l i p - f l o p  

303,  and  the  s i g n a l   350  is  a p p l i e d   th rough   the  i n v e r t e r   302b 

to  a  r e s e t   t e r m i n a l   R  of  the  f i r s t   f l i p - f l o p   303,  whereupon  

the  f l i p - f l o p   303  produces   a  s i g n a l   360  as  an  ou tpu t .   The  s i g n a l  

360  and  the  t iming  s i g n a l   480  are  a p p l i e d   to  the  i n p u t s   of  t h e  

f i r s t   AND  gate  304,  which  then  produces   the  p r i n t i n g   p u l s e s  

481.  L ikewise ,   when  i t   is  d e s i r e d   to  produce  p r i n t i n g   p u l s e s  

during  the  p e r i o d   s t a r t i n g   with  the  a c t u a t i o n   of  the  s e c o n d  

reed  swi tch   135,  the  second  f l i p - f l o p   305  is  a r r anged   to  g e n e r a t e  

a  s i g n a l   370  in  a  manner  s i m i l a r   to  t h a t   in  which  the  s i g n a l  

360  is  g e n e r a t e d ,   and  the  s i g n a l   370  and  the  t iming  s i g n a l   480  a r e  

s u p p l i e d   as  i n p u t s   to  the  second  AND  gate  306,  which  g e n e r a t e s  

the  p r i n t i n g   p u l s e s   482  as  an  ou tpu t .   While  the  pu l se   g e n e r a t i n g  

c i r c u i t   300  has  been  shown  as  compr i s ing   f l i p - f l o p s   and  

AND  g a t e s ,   i t   w i l l   be  a p p a r e n t   to  those   s k i l l e d   in  the  a r t  

t h a t   o the r   components  and  c i r c u i t   a r r angemen t s   may  be  employed  

to  achieve   the  same  c i r c u i t   o p e r a t i o n .  

The  p r i n t i n g   e lements   18  in  the  dot  p r i n t e r   have  b e e n  

shown  to  be  of  the  d i s c h a r g e   p r i n t i n g   type.   The 

l a t t e r   consumes  only  a  small   amount  of  e l e c t r i c   power  

and  hence  can  be  powered  s u f f i c i e n t l y   by  a  s i l v e r   c e l l .  

F igures   11  to  14  i l l u s t r a t e   a  f o u r t h   embodiment  of  a  d o t  

p r i n t e r   c o n s t r u c t e d   in  accordance   wi th   the  p r e s e n t   i n v e n t i o n .  

In  t h i s   embodiment,  the  dot  p r i n t e r   i n c l u d e s   paper   f e e d  

r o l l e r s   210  a g a i n s t   each  of  which  a  shee t   205  of  p r i n t i n g   p a p e r  

is  p r e s s e d   by  a  p r e s s e r   r o l l e r   219,  a  guide  s h a f t   211  on  wh ich  

the  p r i n t i n g   head  208  is  movable,  and  a   paper   feed  s h a f t   212 

having  a  paper   feed  r a t c h e t   wheel  213  mounted  t he reon   f o r  

a n g u l a r l y   moving  the  paper   feed  r o l l e r s   210,  the  s h a f t s   211 

and  212  being  c o a x i a l   with  each  o t h e r .   A  paper   feed  pawl  214 

is  mounted  on  a  paper   feed  member  215  for  a n g u l a r l y   moving 



the  r a t c h e t   wheel  213  one  p i t c h   at  a  t ime.  Side  f r a m e s  

216,  and  217,  s h a f t s   and  sub- f rames   j o i n t l y   c o n s t i t u t e   an 

o v e r a l l   frame  of  the  p r i n t e r .   P r i n t i n g   e lements   218  in  t h e  

p r i n t i n g   head  208  may  comprise  e l e c t r o d e s   for  a  dot  d i s c h a r g e  

method,  or  h e a t e r   e lements   for  a  thermal   method.  A  paper   f e e d  

dr ive  s h a f t   223  se rves   to  guide  a  s l i d e   245  for  moving  t h e  

p r i n t i n g   head  208.  A  paper   feed  sp r ing   237  se rves   to  dr ive   t h e  

paper   feed  member  215  and  to  a n g u l a r l y   move  the  paper   feed  s h a f t  

212.  A  sp r ing   235  p r e v e n t s   the  paper   feed  r a t c h e t   wheel  213 

from  r o t a t i n g   back.  The  shee t   205  of  p r i n t i n g   paper   is  g u i d e d  

by  paper   guides  230  and  231.  

A  p r i n t i n g   head  body  240  which  i n c l u d e s   the  p r i n t i n g  

head  208  t r a v e l s   on  and  along  the  guide  s h a f t  2 1 1   with  t h e  

movement  of  the  manual  knob  204.  A  gear  224  is   r o t a t a b l y   mounted  

on  a  suppo r t   s h a f t   225  in  mesh  with  a  rack  257,  the  gear  224 

having  twenty  t e e t h   in  the  i l l u s t r a t e d   embodiment.  A  gear  226  .  
is  r o t a t a b l y   mounted  on  a  suppo r t   s h a f t   229  in  mesh  with  t h e  

gear  224,  and  has  ten  t e e t h   in  the  i l l u s t r a t e d   embodiment .  

A  gear  227,  with  ten  gear  t e e t h ,   is  mounted  on  the  suppo r t   s h a f t  

229  for   r o t a t i o n  w i t h   the  gear  226.  An  anchor   249  has  pawls  232 

engageab le   with  the  gear   227.  A  s l i d e   guide  member  244  s e r v e s  

to  guide  a  s l i d e   245  connec ted   to  the  p r i n t i n g   head  208  f o r  

a l lowing   s l i d i n g   movement  of  the  s l i d e   245  and  the  p r i n t i n g  

head  208,  the  s l i d e   245  s u p p o r t i n g   a  l e a d i n g   pin  246  through  a  

l e a d i n g   sp r ing   247.  A  d e t e c t o r   means  248  d e t e c t s ,   with  a  d e t e c t o r  

bar  233,  r e c i p r o c a t i n g   movement  of  the  anchor  249  for  p r o d u c i n g  

pu l s e s   each  c o r r e s p o n d i n g   i n t e r v a l   for   the  p r i n t i n g   e lements   2 1 8 ,  

a l lowing   the  p r i n t i n g   o p e r a t i o n   to  be  pe r fo rmed   in  s y n c h r o n i s a t i o n  

with  the  manual  movement  of  the  p r i n t i n g   head  208 .  

A  l ead ing   p l a t e   250  (Figure   14)  has  l e ad ing   grooves  f o r  



guiding  the  l e a d i n g   pin  246.  The  l e a d i n g   groove  253  r e c e i v e s  

the  l ead ing   pin  246  when  the  p r i n t i n g   head  208  is  in  a  s t a n d b y  

p o s i t i o n .   The  l e a d i n g   pin  246  moves  from  the  l e ad ing   groove  253 

via  a  l e ad ing   groove  251  to  a  r e t u r n   s t a r t i n g   groove  254 ,  

while  the  p r i n t i n g   head  208  is   caused  to  move  in  a  d i r e c t i o n  

of  t h e  a r r o w  2  a   (Figure  l 3 )  b y   the  manual  knob  204  d u r i n g  

which  time  p r i n t i n g   can  be  e f f e c t e d .   The  l e a d i n g   groove  252 

allows  the  p r i n t i n g   head  208  to  r e t u r n   to  the  s tandby  p o s i t i o n  

under  the  force   of  a  r e t u r n   s p r i n g   228.  The  l e ad ing   groove  251 

has  a  p l u r a l i t y   of  s t o p p e r s   255  cut  t h e r e i n   to  p r e v e n t   t h e  

p r i n t i n g   head  208  from  r e t u r n i n g   to  the  s tandby  p o s i t i o n   u n l e s s  

and  u n t i l   the  p r i n t i n g   head  208  r e aches   the  r e t u r n   s t a r t i n g  

groove  254 .  

A  dot  p r i n t e r   thus  c o n s t r u c t e d   w i l l   ope ra t e   as  f o l l o w s :  

When  i t   is  d e s i r e d   to  r e co rd   r e s u l t s   or  p r o c e d u r e s   of  c a l c u l a t i o n  

in  the  c a l c u l a t o r   1  (Figure   1),  the  manual  knob  204  is  m a n u a l l y  

moved  in  the  d i r e c t i o n   of  the  arrow  2a  to  s t a r t   o p e r a t i o n   of  t h e  

dot  p r i n t e r .   As  the  manual  knob  204  is   thus  manual ly   moved, 

the  f i r s t   reed  swi tch   234  d i s e n g a g e s   from  the  p r i n t i n g   head  body  

40  and  g e n e r a t e s   a  p r i n t   s t a r t i n g   pu l se   which  p e r m i t s   the  p r i n t i n g  

head  208  to  e f f e c t   p r i n t i n g .   The  p r i n t i n g   head  body  240 

t r a v e l s   along  the  guide  s h a f t   211,  while   at  the  same  time  the  p i n  

246  moves  from  the  groove  2 5 3  v i a   the  groove  251  to  the  g r o o v e  
254.  While  the  pin  246  moves  manual ly   from  the  groove  251  to  t h e  

groove  254,  the  p r i n t i n g   head  208,  as  i t   t r a v e l s ,   is  kept   i n  

c o n t a c t   with  or  c lose   to  the  p r i n t i n g   paper   205.  When  the  p i n  

246  a r r i v e s   at  the  l e a d i n g   groove  254,  the  second  reed  switch  235  

is  engaged  by  the  p r i n t i n g   head  body  240  and  p roduces   a  p r i n t  

ending  pu l se   for  f i n i s h i n g   the  p r i n t i n g   o p e r a t i o n .   When  t h e  

p r i n t i n g   head  body  240  is  r e l e a s e d   of  a  manual  f o r ce ,   the  p i n  

246  is  caused  by  the  r e t u r n   sp r i ng   228  to  move  from  the  groove  254 



via  the  groove  252  to  the  groove  2 5 3 ,  t h e   p r i n t i n g   h e a d  

208  be ing   kep t   out  of  c o n t a c t   with  the  p r i n t i n g   paper   205 

under  the  c o n t r o l   of  the  pin  246  and  the  grooves .   With  t h e  

s t o p p e r s   255  in  the  groove  251,  the  p r i n t i n g   head  body  240  i s  

p r e v e n t e d   from  r e t u r n i n g   along  the  groove  251  under  t h e  

force  of  the  r e t u r n   sp r ing   228  un less   the  pin  246  is  m a n u a l l y  

moved  to  the  groove  254.  When  the  p r i n t i n g   head  body  240 

is  manual ly   moved  in  the  d i r e c t i o n   of  the  a r row 2a ,   the  g e a r  
224  is  r o t a t e d   by  mesh  with  the  rack  257.  R o t a t i o n   of  t h e  

gear  224  causes  the  gears   226  and  227  to  r o t a t e ,   whereupon  

the  anchor  249  moves  back  and  f o r t h   in  the  d i r e c t i o n s   of  t h e  

arrows  2c  and  2d.  The  movement  of  the  anchor  249  acts   as  a  

b rak ing   fo rce   a g a i n s t   the  manual  power  exer ted  to  move  t h e  

p r i n t i n g   head  208  ac ross   the  paper   205  and  causes  t h e  

d e t e c t o r   bar   233  to  r e c i p r o c a t e   e n a b l i n g   the  d e t e c t o r   means  248 

to  g e n e r a t e   a  s i g n a l   i n d i c a t i v e   of  p r i n t   t iming .   The  p r i n t  

t iming  thus  d e t e c t e d   by  the  d e t e c t o r   means  248  is  in  s y n c h r o n i z a t i o n  

with  the  t iming  at  which  the  p r i n t i n g   head  208  is  manual ly   moved. 

P r i n t e d   dots  are  thus  spaced  at  s u b s t a n t i a l l y   equal   i n t e r v a l s  

i r r e s p e c t i v e   of  v a r i a t i o n s   in  the  speed  of  t r a v e l   of  the  p r i n t i n g  

head  208,  and  thus  c h a r a c t e r s   formed  by  the  dots  are  n e a t l y   p r i n t e d .  

When  the  knob  204  is  r e l e a s e d ,   the  p r i n t i n g   head  body  240  s t a r t s  

moving  in  the  d i r e c t i o n   of  the-narrow  2c  under  the  force   of  t h e  

sp r ing   228,  and  the  anchor  pawls  232  a l t e r n a t e l y   engage  the  t e e t h  

of  the  gear  227  to  t he reby   cause  the  anchor  249  to  be  a n g u l a r l y  

moved  back  and  f o r t h   in  the  d i r e c t i o n s   of  the  arrows  2c  and  

2d.  The  p r i n t i n g   head  208  is  thus  a l lowed  to  r e t u r n   at  a  c o n s t a n t  

speed  of  t r a v e l   to  the  s tandby  p o s i t i o n .   I n t e r m i t t e n t   s t e p - w i s e  

movement  of  the  p r i n t i n g   head  body  240  can  be  r e n d e r e d   smoother   by  

a t t a c h i n g   a  r e s i s t i v e   body  or  damping  means,  such  as  a  fan  ( n o t  

shown) t to   the  anchor  249.  During  p r i n t i n g   o p e r a t i o n ,   the  p r i n t i n g  



elements   218  are  held  in  c o n t a c t   with  or  c lose   to  the  p r i n t i n g  

paper  as  shown  by  the  t w o - d o t - a n d - d a s h   l i n e s   in  F igure   11  while   t h e  

p r i n t i n g   head  208  is  moving,  and  are  s u p p l i e d   with  p u l s e s   f o r  

p r i n t i n g   each  time  the  p r i n t i n g   head  208  is  moved  one  

i nc remen t   to  p r i n t   a  c h a r a c t e r   with  a  p l u r a l i t y   of  p r i n t e d   d o t s  

(5  x  7   do t s ,   for   example) .   Upon  r e l e a s e   of  a  manual  push  on 

the  knob  204,  the  p r i n t i n g   head  208  r e t u r n s   i n t e r m i t t e n t l y  

as  i t   is  he ld   in  the  s o l i d - l i n e   p o s i t i o n   of  F igure   11  s i n c e  

the  pin  246  s l i d e s   along  the  groove  252.  The  p r i n t i n g   h e a d  

208  is  thus  moved  back  s t e p w i s e   through  i n c r e m e n t s   e a c h  

c o r r e s p o n d i n g   to  one  dot  i n t e r v a l   while  the  p r i n t i n g   e l e m e n t s  

218  are  kept   away  from  the  p r i n t i n g   paper  205.  The  p r i n t i n g  

e lements   218  used  may  be  of  any  known  l o w - p o w e r - c o n s u m p t i o n  

type  as,  for   example,   d i s c h a r g e ,   t he rma l ,   l a s e r   or  ink  j e t  

p r i n t i n g   e l emen t s .   The  paper   f e e d i n g   o p e r a t i o n   for   t h i s   e m b o d i m e n t ,  

w i l l   now  be  d e s c r i b e d   with  p a r t i c u l a r   r e f e r e n c e   to  F igure   12.  

I t   should   be  noted  t h a t   the  paper   f e ed ing   o p e r a t i o n   for   t h e  

embodiments  shown  in  F igure   10  is  s i m i l a r   to  t h a t   d e s c r i b e d  

b e l o w .  

The  p r i n t i n g   paper   205  on  which  p r i n t i n g   has  been  e f f e c t e d  

is  fed  out  by  r o t a t i o n   th rough  a  given  angle  of  a  paper   f e e d  

s h a f t   212  which  r o t a t e s   a  paper   feed  r o l l e r   210.  A c t u a t i o n   of  t h e  

knob  204  to  move  the  p r i n t i n g   head  body  240  in  the  d i r e c t i o n   o f  

the  arrow  2a  (F igure   13)  causes  a  wire  221  connec ted   to  t h e  

p r i n t i n g   head  body  240  and  e x t e n d i n g   around  a  r o l l e r   222  to  move 

the  paper   feed  member  215  in  the  d i r e c t i o n   of  the  arrow  21,  

dur ing  which  time  a  p r i n t i n g   o p e r a t i o n   is  pe r fo rmed .   When  the  p a p e r  

feed  member  215  engages  a  s top  235,  a  sp r ing   238  connec t ed   to  t h e  

wire  221  r e s i l i e n t l y   al lows  the  p r i n t i n g   head  body  240  to  c o n t i n u e  

moving  f u r t h e r .   At  t h i s   t ime,   the  paper   feed  member  215  i s  

in  the  t w o - d o t - a n d - d a s h   l ine   p o s i t i o n   shown  in  F igure   12 .  



When  the  manual  knob  204  is   r e l e a s e d   of  a  manual  p u s h  

a f t e r   the  p r i n t i n g   has  been  e f f e c t e d ,   the  paper   feed  member 

215  is  caused  to  move  back  in  the  d i r e c t i o n   of  the  arrow  2m 

under  the  r e s i l i e n c y   of  the  sp r i ng   237,  whereupon  the  p a p e r  
feed  pawl  214  a n g u l a r l y   s h i f t s   the  r a t c h e t   wheel  213  by  one 

too th   or  p i t c h ,   a n g u l a r l y   moving  the  paper   feed  s h a f t   212 

through  an  angle  in  the  d i r e c t i o n   of  the  arrow  2n.  Thus,  the  p a p e r  
feed  r o l l e r   210  feeds   the  p r i n t i n g   paper   205  on  which  p r i n t i n g  

has  been  e f f e c t e d   a  p r e d e t e r m i n e d   d i s t a n c e   p a s t   the  p r i n t i n g   h e a d  

208.  When  i t   is  d e s i r e d   to  feed  the  p r i n t i n g   paper   m a n u a l l y  

i r r e s p e c t i v e   of  p r i n t i n g   o p e r a t i o n ,   the  paper   feed  knob  209 

is  manual ly   moved  in  the  d i r e c t i o n   2k  to  allow  the  p r i n t i n g  

paper   205  to  be  fed  along  under  the  b ias   of  the  s p r i n g   237 

in  the  manner  d e s c r i b e d   above.  The  f o r e g o i n g   paper   f e e d i n g  

o p e r a t i o n   may  be  r e p e a t e d   for  c o n t i n u o u s l y   f eed ing   the  p r i n t i n g  

paper  205.  The  p r i n t i n g   paper   205  may  be  fed  out  a  d e s i r e d   a m o u n t  

at  a  time  by  changing  the  number  of  t e e t h   of  the  r a t c h e t   w h e e l  

213,  and  the  p r i n t i n g   paper   205  may  be  fed  in  the  o p p o s i t e  

d i r e c t i o n   by  changing  the  contour   of  the  t e e t h   of  the  r a t c h e t  

wheel  213  and  the  shape  of  the  sp r ing   235  for  p r e v e n t i n g   t h e  

r a t c h e t   wheel  213  from  t u r n i n g   b a c k .  

Al though  c e r t a i n   p r e f e r r e d   embodiments  have  been  d e s c r i b e d  

in  d e t a i l ,   i t   should   be  u n d e r s t o o d   t h a t   many  changes  a n d  

m o d i f i c a t i o n s   may  -be  made  t h e r e i n   w i t h o u t   d e p a r t i n g   f r o m  

the  scope  of  the  c la imed  i n v e n t i o n .  



1.  A  dot  p r i n t e r   having  a  p r i n t i n g   head  (8)  a r r anged   f o r  

r e c i p r o c a l   motion  ac ros s   a  r e c o r d i n g   medium  (5)  which  is  t o  

be  p r i n t e d ,   and  f eed ing   means  (10)  for  f eed ing   the  r e c o r d i n g  

medium  (5)  pa s t   the  p r i n t i n g   head  (8),  c h a r a c t e r i s e d   in  t h a t  

the  p r i n t i n g   head  (8)  is  a r r anged   to  be  moved  manual ly   i n  

at  l e a s t   one  d i r e c t i o n   (A,C)  ac ross   the  r e c o r d i n g   medium  (5) 

dur ing  the  sa id   r e c i p r o c a l   m o t i o n .  

2.  A  dot  p r i n t e r   as  c laimed  in  claim  1  c h a r a c t e r i s e d   by  s p r i n g  

means  (28)  in  which  energy  is  s t o r e d   when  the  p r i n t i n g   head  (8) 

is  manual ly   moved  in  one  d i r e c t i o n   (A)  ac ross   the  r e c o r d i n g  

medium  (5),  and  r e t u r n   means  (41,42,57)   for  moving  the  p r i n t i n g  

head  (8)  in  the  o p p o s i t e   d i r e c t i o n   (C)  back  ac ros s   the  r e c o r d i n g  

medium  (5).  by  means  of  the  energy  s t o r e d   in  the  sp r ing   means 

(28) . 

3.  A  dot  p r i n t e r   as  c laimed  in  claim  2  c h a r a c t e r i s e d   by  f i r s t  

c o n t r o l   means  (48,49)  for  caus ing   the  p r i n t i n g   head  (8)  to  e f f e c t   a  

p r i n t i n g   o p e r a t i o n   as  i t   is  being  moved  in  the  sa id   o p p o s i t e  

d i r e c t i o n   (C) .  

4.  A  dot  p r i n t e r   as  c laimed  in  claim  3  c h a r a c t e r i s e d   in  t h a t  

the  f i r s t   c o n t r o l   means  (48,49)  comprises   means  for  e f f e c t i n g  

i n t e r m i t t e n t   movement  of  the  p r i n t i n g   head  (8)  as  i t   is  b e i n g  

moved  in  the  sa id   o p p o s i t e   d i r e c t i o n   (C) .  

5.  A  dot  p r i n t e r   as  c laimed  in  any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   by  second  c o n t r o l   means  (248 ,233 ,249)   for  c a u s i n g  

the  p r i n t i n g   head  (208)  to  e f f e c t   a  p r i n t i n g   o p e r a t i o n   i n  

s y c h r o n i s a t i o n   with  the  speed  of  t r a v e l   of  the  p r i n t i n g   head  (208) 

as  i t   is  be ing  manual ly   moved  ac ross   the  r e c o r d i n g   medium  ( 2 0 5 ) .  



6.  A  dot  p r i n t e r   as  c la imed  in  c l a i m   3,  4  or  5  c h a r a c t e r i s e d  

in  t h a t   the  f i r s t   or  second  c o n t r o l   means  (48,49;   2 4 8 , 2 3 3 , 2 4 9 )  

i n c l u d e s   d e t e c t o r   means  (48;248)  for  g e n e r a t i n g   t iming  p u l s e s  

(480)  in  s y n c h r o n i s a t i o n   with  the  movement  of  the  p r i n t i n g  

head  (8;208)  as  i t   is  be ing  moved  manual ly   ac ross   the  r e c o r d i n g  

medium  (5;205)  or  being  moved  in  the  sa id   o p p o s i t e   d i r e c t i o n  

(C;2b)  by  energy  s t o r e d   in  the  s p r i n g   means  ( 2 8 ; 2 2 8 ) .  

7.  A  dot  p r i n t e r   as  c la imed  in  claim  6  c h a r a c t e r i s e d  

in  t h a t   the  d e t e c t o r   means  (248)  is  a r r a n g e d   to  d e t e c t  

r e c i p r o c a l   motion  of  an  escapement   member  (249),   the  e s c a p e m e n t  

member  (249)  being  a r r anged   to  r e c i p r o c a t e   as  a  r e s u l t   o f  

r o t a t i o n   of  gears   (24 ,26 ,27)   one  of  which  meshes  with  t e e t h   (257) 

on  a  frame  member  (256)  of  the  p r i n t e r   and  is  caused  to  r o t a t e  

when  the  p r i n t i n g   head  (208)  is  moved  ac ross   the  r e c o r d i n g   medium 

(205) .  

8.  A  dot  p r i n t e r   as  c laimed  in  claim  4  and  6  c h a r a c t e r i s e d  

in  t h a t   the  d e t e c t o r   means  (48)  is  a r r a n g e d   to  d e t e c t   r e c i p r o c a l  

motion  of  an  escapement  member   (49),  the  escapement  member   (49) 

having  p a r t s   (41,42)  which  are  engageab le   wi th   t e e t h   (57) 

on  a  frame  member  (56)  of  the  p r i n t e r   and  be ing   a r r anged   t o  

r e c i p r o c a t e   when  the  p r i n t i n g   head  (8)  is  moved  across   t h e  

r e c o r d i n g   medium  ( 5 ) .  

9.  A  dot  p r i n t e r   as  c laimed  in  any  p r e c e d i n g   claim  c h a r a c t e r i s e d  

by  means  (46,51-54)   for  spac ing   the  p r i n t i n g   head  (8)  from  t h e  

r e c o r d i n g   medium  (5)  dur ing   the  sa id   r e c i p r o c a l   motion  of  t h e  

p r i n t i n g   head  (8)  when  a  p r i n t i n g   o p e r a t i o n   is   not  to  be  p e r f o r m e d ,  

and  for  moving  the  p r i n t i n g   head  (8)  i n t o   c o n t a c t   wi th ,   or  c l o s e l y  

a d j a c e n t   to,  the  r e c o r d i n g   medium  (5)  dur ing   the  sa id   r e c i p r o c a l  

motion  of  the  p r i n t i n g   head  (8)  when  a  p r i n t i n g   o p e r a t i o n   i s  

to  be  p e r f o r m e d .  



lo.  A  dot  p r i n t e r   as  c la imed  in  any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in  t h a t   the  f eed ing   means  (10)  is  a r r a n g e d  

to  be  d r iven   by  energy  s t o r e d   in  a  or  the  sp r ing   means  (28) 

when  the  p r i n t i n g   head  (8)  is  manual ly   moved  ac ross   t h e  

r e c o r d i n g   medium  ( 5 ) .  

11.  A  dot  p r i n t e r   as  c la imed  in  c la im  10  c h a r a c t e r i s e d  

in  t h a t   the  f e e d i n g   means  compr ises   at  l e a s t   one  f eed ing   r o l l e r  

(10)  which  is  d r iven   by  a  feed  member  (15),  the  feed  member  (15) 

being  urged  towards  a  p r e d e t e r m i n e d   p o s i t i o n   by  f u r t h e r   s p r i n g  

means  (37),   which  are  weaker  than  the  f i r s t - m e n t i o n e d   s p r i n g  

means  (28),  and  be ing   a r r anged   to  be  moved  a g a i n s t   the  a c t i on   o f  

the  sa id   f u r t h e r   s p r i n g   means  (37)  when  the  p r i n t i n g   head  (8) 

is  manual ly   moved  in  one  d i r e c t i o n   (A)  a c ro s s   the  r e c o r d i n g  

medium  (5)  to  a  f u r t h e r   p o s i t i o n   in  which  i t   is  r e l e a s a b l y   h e l d ,  

movement  of  the  p r i n t i n g   head  (8)  in  the  sa id   o p p o s i t e   d i r e c t i o n  

(C)  r e l e a s i n g   the  feed  member  (15)  and  p e r m i t t i n g   the  l a t t e r  

to  move  under  the  a c t i o n   of  the  f u r t h e r   sp r i ng   means  (37)  b a c k  

to  the  sa id   p r e d e t e r m i n e d   p o s i t i o n ,   means  (13)  being  p rov ided   f o r  

r o t a t i n g   the  or  each  f eed ing   r o l l e r   (10)  t h r o u g h  a   given  a n g l e  

when  the  feed  member  (15)  has  r e t u r n e d   to  the  sa id   p r e d e t e r m i n e d  

p o s i t i o n .  

12.  A  dot  p r i n t e r   as  c laimed  in  any  p r e c e d i n g   c l a i m  

c h a r a c t e r i s e d   in  t h a t   manual ly   o p e r a b l e   means  (9)  are  p r o v i d e d  

to  e f f e c t   o p e r a t i o n   of  the  f eed ing   means  ( 1 0 ) .  

13.  An  e l e c t r o n i c   c a l c u l a t o r   or  o t h e r   e l e c t r o n i c   i n s t r u m e n t  

c h a r a c t e r i s e d   by  compr i s ing   a  dot  p r i n t e r   as  c la imed  in  any  

p r e c e d i n g   c la im,   the  dot  p r i n t e r   being  a r r a n g e d   to  p r i n t   an  

i n d i c a t i o n   d i s p l a y e d   by  a  d i s p l a y   dev ice   of  the  c a l c u l a t o r   o r  

i n s t r u m e n t .  



14.  A  method  of  using  a  m a n u a l l y - o p e r a t e d   dot  p r i n t e r  

having  a  p r i n t i n g   head  (8)  and  sp r ing   means  (28),  c o m p r i s i n g  

the  s teps   of:  manual ly   moving  the  p r i n t i n g   head  (8)  in  one  

d i r e c t i o n   (A)  to  s t o r e   energy  in  the  sp r ing   means  ( 2 8 ) ;  

and  e f f e c t i n g   a  p r i n t i n g   o p e r a t i o n   with  dots  produced  by  t h e  

p r i n t i n g   head  (8)  while   the  l a t t e r   is  be ing   moved  by  the  s t o r e d  

energy  in  the  o p p o s i t e   d i r e c t i o n   (C) .  

15.  A  m a n u a l l y - o p e r a t e d   dot  p r i n t e r   having  a  p r i n t i n g  

head  (8)  compr i s ing :   s p r i n g  m e a n s   (28)  for  s t o r i n g   e n e r g y  
when  the  p r i n t i n g   head  (8)  is  manual ly   moved  in  one  d i r e c t i o n  

(A);  means  for  a l l owing   the  p r i n t i n g   head  (8)  to  move  in  t h e :  

oppos i t e   d i r e c t i o n   (C)  with  the  energy  s t o r e d   in  the  sa id   s p r i n g  

means  (28);  means  (10)  for  f eed ing   p r i n t i n g   paper   (5)  m a n u a l l y  

or  with  energy  s t o r e d   in  the  sa id   sp r i ng   means  (28);  and  means 

for  e f f e c t i n g   a  p r i n t i n g   o p e r a t i o n   with  dots  produced  by  t h e  

p r i n t i n g   head  (8)  while  the  l a t t e r   is  be ing   moved  in  the  s a i d  

oppos i t e   d i r e c t i o n   (C).  

16.  A  method  of  us ing  a  m a n u a l l y - o p e r a t e d   dot  p r i n t e r   h a v i n g  

a  p r i n t i n g   head  (108),  compr i s ing   the  s t eps   of:  manual ly   moving 

the  p r i n t i n g   head  (108)  in  one  d i r e c t i o n   ( l a ) ;   and  s i m u l t a n e o u s l y  

e f f e c t i n g   a  p r i n t i n g   o p e r a t i o n   with  dots   produced  by  the  p r i n t i n g  

head  ( 1 0 8 ) .  

17.  A  method  of  us ing  a  m a n u a l l y - o p e r a t e d   dot  p r i n t e r   h a v i n g  

a  p r i n t i n g   head  (108),  compr i s ing   the  s t ep s   of:  manual ly   moving 

the  p r i n t i n g   head  (108)  in  one  d i r e c t i o n   ( l a ) ;   p roduc ing   a  

s i gna l   (480)  in  s y n c h r o n i s a t i o n   with  the  speed  of  t r a v e l   of  t h e  

p r i n t i n g   head  (108);  and  e f f e c t i n g   a  p r i n t i n g   o p e r a t i o n   b a s e d  

on  the  sa id   s i g n a l   (480)  wi th   dots  produced  by  the  p r i n t i n g  

head  ( 1 0 8 ) .  



18.  A  m a n u a l l y - o p e r a t e d   dot  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  (208);  means  (204)  for  manual ly   moving 

s a i d  p r i n t i n g   head  (208)  in  one  d i r e c t i o n   (2a);  means 

for  s t o r i n g   manual  energy  in  a  sp r i ng   (228)  while   sa id   p r i n t i n g  

head  (208)  is  moving  in  sa id   one  d i r e c t i o n   (2a);  means  ( 2 4 8 , 2 3 3 , 2 4 9 )  

for  g e n e r a t i n g   a  t iming   s i g n a l   (480)  in  s y n c h r o n i s a t i o n   w i t h  

the  speed  of  t r a v e l   of  the  sa id   p r i n t i n g   head  (208)  in  s a i d  

one  d i r e c t i o n   (2a);  means  i n c l u d i n g   sa id   p r i n t i n g   head  (208) 

for  e f f e c t i n g   a  p r i n t i n g   o p e r a t i o n   with  dots  based  on  s a i d  

t iming  s i g n a l   (480)  from  sa id   t iming  s i g n a l   g e n e r a t i n g   means 

(248 ,233 ,249) ;   and  means  (210)  for  f eed ing   p r i n t i n g   paper  (205) 

with  the  energy  s t o r e d   in  sa id   sp r i ng   ( 2 2 8 ) .  
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