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©  Printing  head. 
©  A  printing  head  comprising  a  casing  member  (1)  having 
at  least  one  ink  reservoir  (9a)  therein,  characterised  by  a 
thermal  head  (3)  mounted  within  or  adjacent  to  the  casing 
member  (1  );  a  film  member  (7)  having  a  plurality  of  holes  or 
recesses  (6)  therein;  and  at  least  one  rotatable  drive  member 
(4,  5)  which  drivingly  engages  the  film  member  (7)  and  which 
is  rotatable  so  as  to  move  a  portion  of  the  film  member  (7) 
from  a  position  in  which  it  is  immersed  in  ink  (9)  in  the  or  an 
ink  reservoir  (9a)  to  a  position  in  which  it  engages  a  heating 
surface  (3a)  of  the  thermal  head  (3). 

Q. 
Ill 

Croydon  Printing  Company  Ltd. 

A  printing  head  comprising  a  casing  member  (1)  having 
at  least  one  ink  reservoir  (9a)  therein,  characterised  by  a 
thermal  head  (3)  mounted  within  or  adjacent  to  the  casing 
member  (1);  a  film  member  (7)  having  a  plurality  of  holes  or 
recesses  (6)  therein;  and  at  least  one  rotatable  drive  member 
(4,5)  which  drivingly  engages  the  film  member  (7)  and  which 
is  rotatable  so  as  to  move  a  portion  of  the  film  member  (7) 
from  a  position  in  which  it  is  immersed  in  ink  (9)  in  the  or  an 
ink  reservoir  (9a)  to  a  position  in  which  it  engages  a  heating 
surface  (3a)  of  the  thermal  head  (3). 



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

In  the  c o n v e n t i o n a l   ink  j e t   p r i n t e r ,   a  p l u r a l i t y  

of  ink  je t   nozz les   are  used,  and  ink  i s   j e t t e d   onto  a 

p r i n t i n g   paper  by  a  p i e z o - e l e c t r i c   dr ive   means.  In  such  

a  c o n v e n t i o n a l   p r i n t e r ,   however,  i t   is  very  d i f f i c u l t   t o  

e l i m i n a t e   nozzle   s toppage   which,  in  e f f e c t ,   causes   a  w h i t e  

po in t   to  be  p r i n t e d   on  the  p r i n t i n g   p a p e r .  

On  the  o ther   hand,  in  the  case  of  an  ink  r ibbon  t y p e  

p r i n t e r ,   ink  is  used  up  in  the  course   of  time  and 

c o n s e q u e n t l y   the  p r i n t i n g   d e n s i t y   g r a d u a l l y   becomes  p a l e r .  

F u r t h e r ,   in  the  case  of  a  thermal   t r a n s f e r   p r i n t e r  

or  the  hammer  type  p r i n t e r ,   a  coated  tape  has  to  be  t h rown  

away  a f t e r   one  p r i n t i n g   o p e r a t i o n .   T h e r e f o r e ,   a  p r i n t e r   o r  

t y p e w r i t e r   or  w o r d p r o c e s s o r   which  can  p r i n t   with  a  c o n t i n u o u s  

supply  of  ink  has  not  been  developed  p r e v i o u s l y .  

According  to  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  

a  p r i n t i n g   head  compr i s ing   a  cas ing   member  having  at  l e a s t  

one  ink  r e s e r v o i r   t h e r e i n   c h a r a c t e r i s e d   by  a  the rmal   h e a d  

mounted  wi th in   or  a d j a c e n t   to  the  cas ing   member:  a  f i l m  

member  having  a  p l u r a l i t y   of  holes   or  r e c e s s e s   t h e r e i n ;  

and  at  l e a s t   one  r o t a t a b l e   dr ive   member  which  d r i v i n g l y  

engages  the  film  member-and  which  is  r o t a t a b l e   so  as  t o  

move  a  p o r t i o n   of  the  fi lm  member  from  a  p o s i t i o n   i n  

which  i t   is  immersed  in  ink  in  the  or  an  ink  r e s e r v o i r  

to  a  p o s i t i o n   in  which  i t   engages  a  h e a t i n g   s u r f a c e   of  t h e  

thermal   h e a d .  

The  the rmal   head  may  be  mounted  in  or  extend  into  an  

open  r e c e s s   in  the  cas ing   member,  film  gu id ing   means  b e i n g  

p rov ided   for  gu id ing   the  film  member  to  and  from  the  h e a t i n g  

s u r f a c e ,   the  film  gu id ing   means  being  d i sposed   a d j a c e n t   t h e  

open  r e c e s s   and  being  c a r r i e d   by  the  cas ing   member. 



The  thermal   head  may  be  mounted  in  or  extend  i n t o  

an  open  r e c e s s   in  the  c a s ing   member,  film  guid ing   means 

being  p r o v i d e d   for  g u i d i n g   the  f i lm  member  to  and  from  t h e  

h e a t i n g   s u r f a c e ,   the  f i lm  g u i d i n g   means  being  d i s p o s e d  

a d j a c e n t   the  open  r e c e s s   and  be ing   c a r r i e d   by  the  c a s i n g  

member.  

The  f i lm  member  may  be  p r o v i d e d   with  a  p l u r a l i t y  

of  ho les   or  r e c e s s e s   whose  d i a m e t e r   does  not  exceed  250µm. 

The  f i lm  member  may  be  p r o v i d e d   with  a p e r t u r e d   and 

u n a p e r t u r e d   p o r t i o n s   which  a l t e r n a t e   with  each  o t h e r  

l o n g i t u d i n a l l y   of  the  fi lm  member,  each  a p e r t u r e d   p o r t i o n  

compr i s i ng   a  p l u r a l i t y   of  the  sa id   ho les   or  r e c e s s e s .  

There  may  be  a  p r i n t i n g   head  block  compr i s ing   a  p l u r a l i t y  

of  the  sa id   ca s ing   members  a r r a n g e d   s ide  by  s ide  to  form  an 

i n t e g r a l   u n i t ,   each  c a s i n g   member  being  p r o v i d e d   with  a  

r e s p e c t i v e   the rmal   head  and  f i lm  member,  the  ink  r e s e r v o i r s  

of  the  v a r i o u s   c a s i n g   members  being  adapted   to  be  f i l l e d   r e s p e c t i v e l y  

with  d i f f e r e n t l y   c o l o u r e d   i n k s .  

In  one  embodiment  of  the  p r e s e n t   i n v e n t i o n   the  f i lm  member 

is  an  e n d l e s s   film  member.  

There  may  be  a  p l u r a l i t y   of  the  sa id   dr ive   members  e a c h  

of  which  is  d r iven   in  the  same  d i r e c t i o n   from  a  d r ive   s h a f t ,  

an  i d l e r   which  is  d i s p o s e d   w i t h i n   the  cas ing   member,  b e i n g  

i n t e r p o s e d   between  the  d r ive   members .  

In  one  embodiment,   the  t h e r m a l   head  is  spaced  from  t h e  

ca s ing   member,  a  p o r t i o n   of  the  fi lm  member  p a s s i n g   e x t e r n a l l y  
of  the  c a s ing   member  t h rough   s e a l i n g   means .  

The  i n v e n t i o n   is  i l l u s t r a t e d ,   merely  by  way  of  example,  i n  

the  accompanying  d r a w i n g s ,   in  w h i c h : -  



F i g u r e s   1  to  3  show  a  f i r s t   embodiment  of  a  p r i n t i n g  

head  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   1  is  a  cross   s e c t i o n a l   view  of  a  c a s s e t t e  

p r i n t i n g   h e a d :  

Figure   2  is  a  plan  view  of  one  p a r t   of  a  fi lm  w h i c h  

forms  p a r t   of  the  p r i n t i n g   head  of  F igure   1; 

F igure   3  is  a  c r o s s - s e c t i o n a l   view  of  the  c a s s e t t e  

p r i n t i n g   head  of  Figure   1; 

Figure   4  is  a  p e r s p e c t i v e   view  of  a  s e r i a l   co lour   p r i n t e r  

c o m p r i s i n g   a  p l u r a l i t y   of  p r i n t i n g   heads  as  shown  in  F i g u r e s  

1- 3; 

F igure   5  is  a  c r o s s  s e c t i o n a l   view  of  a  second  embodiment  

of  a  p r i n t i n g   head  accord ing   to  the  p r e s e n t   i n v e n t i o n ;  

Figure   6  is  a  cross  s e c t i o n a l  v i e w   of  a  t h i r d   embodiment  

of  a  p r i n t i n g   head  accord ing   to  the  p r e s e n t   in-vent ion,   t h i s  

embodiment  be ing   s u i t a b l e   for  use  in  a  l ine   p r i n t e r ;  

F igure   7  is  a  p e r s p e c t i v e   view  of  the  s t r u c t u r e   shown  i n  

F igure   6;  

F igure   8  is   a  f ron t   view  of  a  l i ne   co lour   p r i n t e r  

i n c o r p o r a t i n g   a  p l u r a l i t y   of  p r i n t i n g   heads  as  shown  i n  

F i g u r e s   6  and  7; 

F igure   9  is  an  en l a rged   c ross   s e c t i o n a l   view  i l l u s t r a t i n g  

the  o p e r a t i o n   of  a  p r i n t i n g   head  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 igu re s   10  to  13  i l l u s t r a t e   a  f o u r t h   embodiment  of  a  

p r i n t i n g   head  a cco rd ing   to  the  p r e s e n t   i n v e n t i o n ;  

Figure   10  is  a  p e r s p e c t i v e   view  of  a  p r i n t e r   employing  a  

p l u r a l i t y   of  p r i n t i n g   heads  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   11  is  a  c r o s s - s e c t i o n a l   e l e v a t i o n   o f  

one  of  the   p r i n t i n g   heads  of  F i g u r e   10; 

Figure   12  is  a  c ros s   s e c t i o n a l   side  view  of  t h e  

p r i n t i n g   head  of  F igu re   11;  a n d  

F igu re s   13A  and  13B  are  r e s p e c t i v e l y   a  cross   s e c t i o n a l  

s ide   view  and  a  plan  view  i l l u s t r a t i n g   the  o p e r a t i o n   of  t h e  

p r i n t e r   of  Figure  10 .  

In  F igu re s   1-3  t h e r e   is  shown  a  f i r s t   embodiment  of  a  

p r i n t i n g   head  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 .   As  shown  i n  

F igu re   1,  the  p r i n t i n g   head  is  of  the  c a s s e t t e   type  and  comprises   a  

c a s ing   1,  such  as  a  box,  which  is  adapted  to  be  d e t a c h a b l y  

mounted  on  a  main  body  of  a  p r i n t i n g   machine  (not  shown).  An 

open  r e c e s s   2  is  p r o v i d e d   at  the   top  p o r t i o n   of  the  c a s i n g  

member  1.  A  thermal   head  3,  as  shown  by  a  d o t t e d   l i n e ,   i s  

i n t r o d u c e d   into  the  open  r e c e s s   2  when  the  cas ing   1  is  mounted  

on  the  sa id   main  body  (not  shown).  The  g r e a t e r   p a r t   (or,  i f  

d e s i r e d ,   the  whole)  of  the  t h e r m a l   head  1  is  d i sposed   w i t h i n  

the  r e c e s s   2  and  thus  w i t h i n   the  cas ing   1.  The  cas ing   1  ha s  

an  ink  r e s e r v o i r   9a  t h e r e i n   w i t h i n   which  are  r o t a t a b l y   mounted  

f i r s t   and  second  p u l l e y s   4,  5 .  

A  f l e x i b l e   f i lm  member  7  (best   shown  in  Figure   2)  h a s  

a  p l u r a l i t y   of  holes   or  r e c e s s e s   6  whose  d iamete r   may  b e  

about  1 0   200µm.  The  f i lm  member  7  may  be  made  of  a  m e t a l  

or  o r g a n i c   m a t e r i a l ,   for  example  f l e x i b l e   po ly imide   f i l m .  

The  f i lm  7  ex tends   between  and  d r i v i n g l y   engages  the  f i r s t  

and  second  p u l l e y s   4,  5,  so  t h a t   r o t a t i o n   of  the  l a t t e r   e f f e c t s  

movement  of  the  film  member  7.  The  film  member  7  is  movably  

mounted  via  a  p a i r   of  f i lm  gu id ing   members  8  which  a r e  

p o s i t i o n e d   in  the  n e i g h b o u r h o o d   of  the  open  r ece s s   2.  E a c h  

f i lm  gu id ing   member  8  is  composed  of  a  p a i r   of  g u i d e  

e lements   8a  and  8b  which  are  made  of  f e l t   m a t e r i a l   r e s p e c t i v e l y .  

T h i s   ensu re s   t h a t   any  u n n e c e s s a r y   l i q u i d   ink  9 ,  a d d i t i o n a l  

to  t h a t   in  the  small   ho les   6,  is  e l i m i n a t e d .   The  film  g u i d i n g  

members  8  also  serve  to  guide   the  fi lm  member  7  to  and  from 

a  h e a t i n g   su r f ace   3a  of  the  t h e r m a l   head  3,  the  f i l m  



guid ing   members  8  be ing   d i sposed   a d j a c e n t   the  o p e n  

r eces s   2  and  being  c a r r i e d   by  the  cas ing   member  1. 

A  p l u r a l i t y   of  a p e r t u r e d   p o r t i o n s   or  small  h o l e  

groups  6a,  each  of  which  has  a  la rge   number  of  s m a l l  

holes   6,  are  p r o v i d e d   in  the  film  member  7  so  as  to  e x t e n d  

over  a  p r e d e t e r m i n e d   d i s t a n c e   in  the  l o n g i t u d i n a l   d i r e c t i o n  

of  the  film  member  7.  Between  each  pa i r   of  a d j a c e n t   s m a l l  

hole  groups  6a  t he re   is  an  u n a p e r t u r e d   p o r t i o n   6b,  i . e .  

the  small   hole  groups  6a  and  u n a p e r t u r e d   p o r t i o n s   6b  a r e  

a r r anged   a l t e r n a t e l y .   An  u n a p e r t u r e d   p o r t i o n   6b  may  be 

brought   in to   c o n t a c t   with  the  hea t i ng   s u r f a c e   3a  of  t h e  

thermal   head  3  by  moving  the  film  member  7  by  means  of  the  p u l l e y s  

4,  5.  One  or  more  small   hole  groups  6a  w i l l   then  be  immersed  

in  the  l i q u i d   ink  9  in  the  ink  r e s e r v o i r   9a  wi th in   t h e  

cas ing   member  1  so  t h a t   drying  out  of  the  ink  9  in  t h e  

small  holes   6  is  p r e v e n t e d .   F u r t h e r ,   in  another   embodiment  

of  the  p r e s e n t   i n v e n t i o n   which  is  not  shown  in  the  d r a w i n g s ,  

the  small  holes   are  p r o v i d e d   t h roughou t   the  l eng th   of  t h e  

film  member  7,  i t   be ing  p o s s i b l e   to  use  t h i s   type  of  f i l m  

member  7  by  always  r o t a t i n g   i t   by  means  of  the  p u l l e y s  

4,  5.  

Shaf t s   4a,  5a,  which  r e s p e c t i v e l y   ca r ry   the  p u l l e y s  

4,  5,  as  shown  in  F igure   3,  p r o t r u d e   in to   bea r i ng   p o r t i o n s  

lb  of  mounting  p o r t i o n s   la  which  are  i n t e g r a l l y   mounted  on 

one  face  of  the  cas ing   member  1.  Drive  gears   4b,  5b 

which  are  d r i v i n g l y   connec ted   to  a  d r i v i n g   means  (not  shown) 

are  r e s p e c t i v e l y   mounted  at  the  outer   ends  of  the  s h a f t s  

4a,  5a.  Two  a d j a c e n t   O-r ing   members  10  are  p o s i t i o n e d  

between  each  mount ing  p o r t i o n   la  and  the  r e s p e c t i v e   s h a f t s  

4a,  5a  to  p r e v e n t   leakage  of  the  ink  9  and  to  produce  a  b r a k i n g  

e f f e c t   so  as  to  p r e v e n t   over  running  of  the  s h a f t s   4a,  5a .  



Figure   4  shows  a  colour   p r i n t i n g   head  block  11  w h i c h  

is  composed  of  four   c a s s e t t e   c a s ing   members  1,  of  the  k i n d  

shown  in  F i g u r e s   1-3,  for  p r i n t i n g   a  Y  co lou r   (Yellow),   an  

M  co lour   (Magenta) ,   a  C  Colour  (Cyan)  and  a  BLK  c o l o u r  

(Black) ,   the  four   cas ing   members  1  be ing   a r r anged   side  by  

s ide   to  form  an  i n t e g r a l   un i t .   Each  c a s ing   member  1  i s  

thus   p r o v i d e d   with  a  r e s p e c t i v e   t h e r m a l   head  3  and  f i l m  

member  7,  the  ink  r e s e r v o i r   9a  of  the  v a r i o u s   cas ing   members 

1  being  f i l l e d   r e s p e c t i v e l y   with  the  sa id   inks .   The  c a s i n g  

members  1  are  a r r anged   to  form  one  i n t e g r a l   s t r u c t u r e   w h i c h  

ex tends   l o n g i t u d i n a l l y   of  the  d i r e c t i o n   in  which  t h e  

f i lm  member  7  is  moved.  A  pa i r   of  guide  bars   13  are  s l i d a b l y  

mounted  in  a  pa i r   of  guide  holes   12  which  are  p r o v i d e d   in  t h e  

b e a r i n g   p o r t i o n s   lb  of  the  c a s ing   members  1.  The  c o l o u r  

p r i n t i n g   head  b lock  11  is  a r r anged   to  be  r e c i p r o c a t e d   on  t h e  

guide  bars   13,  whereby  to  p r o v i d e   a  c a s s e t t e   type  s e r i a l  

c o l o u r   p r i n t i n g   head  for  a  s e r i a l   co lou r   p r i n t i n g   s y s t e m .  

When  i t   is   d e s i r e d   to  change  the  c o l o u r   p r i n t i n g   head  b l o c k  

11,  i t   is  p o s s i b l e   to  change  i t   by  p u l l i n g   the  c a s i n g  

members  1  toward  the  f ron t   whereby  the  c a s ing   members  1  a r e  

f r e e d   from  a  lock  mechanism  (not  s h o w n ) .  

F igure   5  shows  another   embodiment  of  the  p r e s e n t  

i n v e n t i o n   in  which  only  one  p u l l e y   4  is  r o t a t a b l y   mounted  i n  

the  ink  r e s e r v o i r   9a  in  the  ca s ing   member  1.  The  p u l l e y  

4  has  a  sha f t   4a  which  is  r o t a t a b l y   d r i v e n   by  a  d r i v i n g  

means  (not  shown).  An  e n d l e s s   type  f i lm  member  7a  is  a r r a n g e d  

to  s l i d e   over  the  h e a t i n g   s u r f a c e   3a  (which  may  be  p r o v i d e d  

with  t he rma l   dot  e lements)   of  the  t h e r m a l   head  3.  A  p a r t  

of  the  fi lm  member  7a  is  engaged  and  d e f l e c t e d   by  a  t e n s i o n  

r o l l e r   15.  The  l a t t e r   is  p i v o t a l l y   mounted  on  an  inner   wall   o f  

the  c a s i n g   member  1  and  is  urged  towards   the  fi lm  member  7a  

by  a  sp r i ng   member  14.  Thus  in  the  embodiment  of  F igure   5 ,  

the  small   ho les   (not  shown)  in  the  f i lm  member  7a  a r e  

r e p e a t e d l y   used  for  p r i n t i n g .  



F i g u r e s   6  and  7  show  ano ther   embodiment  of  t h e  

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

head  for  a  l ine   p r i n t i n g   system.  In  the  c o n s t r u c t i o n  

of  F igure   6  a  ca s ing   member  1  has  mounted  t h e r e i n   a 

pa i r   of  hollow  c y l i n d e r   members  lc ,   ld  each  of  which  h a s  

a  l eng th   which  i s   almost  the  same  as  the  width   of  t h e  

paper  (not  shown)  which  is  to  be  p r i n t e d .   Each  c y l i n d e r  

member  l c  ,   ld  is  p r o v i d e d   at  i t s   o p p o s i t e   end  with  p l a t e  

members  le,   l f   which  s u b s t a n t i a l l y   seal   the  c y l i n d e r  

members  lc,  ld.  L iquid   ink  9  is  housed  in  an  i n k  

r e s e r v o i r   in  each  of  the  c y l i n d e r   members  lc,   ld.  P u l l e y s  

4c,  5c  are  r o t a t a b l y   mounted  w i t h i n   these   ink  r e s e r v o i r s .  

A  film  member  7  which  has  a  p l u r a l i t y   of  small   holes  (not  shown) 

t h e r e i n   is  mounted  on  the  p u l l e y s   4,  5  so  as  to  be  d r i v e n  

t h e r e b y ,   the  f i lm  member  7  being  guided  by  gaps  in  g u i d e  

members  8c,  so  as  to  pass  in to   and  out  of  the  c y l i n d e r  

members  lc,  ld.  One  s u r f a c e   of  the  fi lm  member  7  is  i n  

c o n t a c t   with  the  h e a t i n g   s u r f a c e   3a  of  the  the rmal   h e a d  

3  which  is  mounted  in  an  open  r e c e s s   in  the  cas ing   member 

12  between  the  c y l i n d e r   members  lc,   ld.  The  p u l l e y s  

4c  and  5c  have  s h a f t s   4a,  5a  r e s p e c t i v e l y   and  d r i v i n g  

gears  4b,  5b  are  formed  i n t e g r a l l y   t h e r e w i t h ,   as  shown 

in  F igure   7.  The  embodiment  of  F igu re s   6  and  7  c o n s t i t u t e s  

a  one  co lour   l ine   p r i n t i n g   c a s s e t t e   h e a d .  

The  c o n s t r u c t i o n   shown  in  F igure   8  is  a  l ine  c o l o u r  

p r i n t i n g   head  c o m p r i s i n g   a  l ine   c a s s e t t e   head  block  16  h a v i n g  

four  c a s s e t t e   p r i n t i n g   heads  for  p r i n t i n g   Y,  M,  C  and  BLK 

c o l o u r s ,   each  sa id   p r i n t i n g   head  having  the  c o n s t r u c t i o n  

shown  in  F igu re s   6  and  7.  The  c a s s e t t e   p r i n t i n g   heads  a r e  

a r r anged   side  by  s ide   so  as  to  extend  in  the  same  d i r e c t i o n  

as  a  r e c o r d i n g   paper   17.  The  r e c o r d i n g   paper   17  i s  

s l i d a b l y   moved  over  the  l ine   c a s s e t t e   head  b lock  16  by  

a  b e l t   20  which  has  a  p l u r a l i t y   of  s u c t i o n   holes   (not  shown) 



t h e r e i n ,   the   b e l t   20  being  moved  by  a  p a i r   of  p u l l e y s  

18,  19.  The  r e c o r d i n g   paper   17  is  m a i n t a i n e d   in  t i g h t  

c o n t a c t   wi th   the  b e l t   20  by  a  vacuum  means  2 1 .  

Each  of  the  c a s s e t t e   p r i n t i n g   heads  d e s c r i b e d  

above  may  e a s i l y   be  d e t a c h a b l y   mounted  on  a  p r i n t i n g  

machine  (not  shown),  the  r e s p e c t i v e   the rmal   head  3 

be ing   mounted  in  the  open  r e c e s s   2  of  the  ca s ing   member 

1  whereby  the  c a s i n g   member  1  and  the rmal   head  3  are  c o n s t r u c t e d  

to  be  e f f e c t i v e l y   i n t e g r a l   with  each  o t h e r .   The  ink  9 

in  the  smal l   ho l e s   6  of  the  film  member  7,  as  i l l u s t r a t e d  

in  F i g u r e   9,  is   j e t t e d   onto  the  r e c o r d i n g   paper   17  by  

bubb le   p r e s s u r e   when  the  h e a t i n g   s u r f a c e   3a  of  the  t h e r m a l  

head  3  is  e n e r g i s e d   (by  means  not  shown) .  

R e f e r e n c e   w i l l   now  be  made  to  a  f u r t h e r   embod imen t  

of  the   p r e s e n t   i n v e n t i o n   which  is  i l l u s t r a t e d   in  F i g u r e s  

1 0 - 1 3 .  

In  F i g u r e   10  t h e r e   is  shown  a  co lour   p r i n t e r   c o m p r i s i n g  

a  p r i n t e r   head  frame  33  which  c a r r i e s   four  p r i n t i n g   h e a d s  

32.  Each  of  the  p r i n t i n g   heads  32  compr ises   a  b o x - s h a p e d  

c a s i n g   member  lh  having   grooves  11  t h e r e i n   w i t h i n   w h i c h  

are  mounted  arms  34  by  means  of  which  the  c a s ing   member 

lh  is  c a r r i e d   by  the  frame  33.  Ink  9  is  p r o v i d e d   in  an  i n k  

r e s e r v o i r   9a  w i t h i n   each  cas ing   member  lh,  a  p a i r   o f  

p u l l e y s   4d,  5d  being  r o t a t a b l y   mounted  w i th in   each  i n k  

r e s e r v o i r   9a.  The  inks  9  in  the  ink  r e s e r v o i r s   9a  are  o f  

the  v a r i o u s   c o l o u r s   d e s c r i b e d   a b o v e .  

The  end  p o r t i o n s   of  a  fi lm  7b  which  is  composed 

of  t h i n   m e t a l ,   or  of  a  r e s i n   m a t e r i a l   such  as  p o l y i m i d e ,  

are  c o n n e c t e d   to  the  p u l l e y s   4d,  5d.  A  p l u r a l i t y   of  s m a l l  

ho les   or  r e c e s s e s   6,  as  shown  in  F igu re s   12  and  13,  a r e  

p r o v i d e d   in  the  f i lm  7b,  the  small  ho les   or  r e c e s s e s  

6  be ing   about   10~200µ  in  d iameter   and  c o n s t i t u t i n g   a  

p i c t u r e   e l e m e n t .  



A  d r i v i n g   s h a f t   25  is  r o t a t a b l y   mounted  in  the  c a s i n g  

member  Ih  above  the  p u l l e y s   4,  5.  One  end  of  t h e  

d r i v i n g   s h a f t   25  p r o t r u d e s   ou twardly   of  the  ca s ing   member 

lh  and  has  a  gear  member  25a.  An  i d l e r   26  is  p r o v i d e d  

between  the  d r i v i n g   sha f t   25  and  the  p u l l e y   5d  a n d  

a  f u r t h e r   i d l e r   26  is  p rov ided   between  the  p u l l e y s   4d,  5d .  

Thus  the  d r i v i n g   sha f t   25,by  way  of  the  i d l e r s   2 6 ,  

d r ive s   the  p u l l e y s   4d,  5d.  The  p u l l e y s   4d,  5d  and  t h e  

film  7b  are  d r iven   in  the  same  d i r e c t i o n .   However,  

i f   d e s i r e d ,   i t   is  p o s s i b l e   to  r o t a t e   the  p u l l e y s   4d,  5d 

and  dr ive   the  fi lm  7b  by  p r e s s u r e   con tac t   t h e r e b e t w e e n  

which  does  not  invo lve   a  gear  c o n n e c t i o n .  

One  end  p o r t i o n   of  the  film  7b  extends   o u t w a r d l y  

of  an  open  p o r t i o n   27  which  is  p rovided   at  the  t o p  

of  the  cas ing   member  lb,  the  film  7b  pa s s ing   b e t w e e n  

s e a l i n g   members  30  and  p r o t r u s i o n s   29  of  a  plug  28 

so  t ha t   ink  is  p r e v e n t e d   from  escap ing   from  the  c a s i n g  

member  Ih.  An  ink  f i l l i n g  p l u g   31  (Figure  12)  i s  

d e t a c h a b l y   mounted  at  the  s ide  of  the  cas ing  member  I h  

so  t h a t   ink  may  be  i n t r o d u c e d   in to   the  casing  member  l h  

when  the  ink  l eve l   d r o p s .  

As  shown  in  Figure   10,  each  p r i n t e r   head  32  i s  

c o n s t i t u t e d   by  an  ink  c a s s e t t e   which  is  d e t a c h a b l y   a t t a c h e d  

to  the  p r i n t e r   head  frame  33.  It  is  thus  p o s s i b l e   to  remove 

a  c a s s e t t e   p r i n t e r   head  32  from  the  p r i n t e r   head  frame  33 

by  moving  the  r e s p e c t i v e   s u p p o r t i n g   arms  34  away  from  e a c h  

o the r   and  p u l l i n g   a  knob  32a  by  hand.  A  p l u r a l i t y   o f  

thermal   heads  3  are  mounted  on  the  p r i n t e r   head  frame  33,  

one  for  each  of  the  four  ink  c a s s e t t e s   32  which  may  c o n t a i n  

inks  of  the  four  co lou r s   Y,  M,  C  and  BLK.  An  exposed  p o r t i o n  

7c  of  each  film  7b,  i . e .   a  p o r t i o n   t h e r e o f   d i sposed   o u t w a r d l y  

of  the  r e s p e c t i v e   cas ing   member  lh,  extends   in  c o n t a c t   with  a n  

o u t s i d e   su r f ace   of  the  r e s p e c t i v e   thermal   head  3.  Each  of  t h e  



gear  members  25a  of  the  ink  c a s s e t t e   p r i n t e r   heads  32 

d r i v i n g l y   engages   a  t im ing   b e l t   37  of  a  p r i n t e r   body  35 

and  is  a lso   engaged  by  a  f u r t h e r   p u l l e y   28  which  is  moun ted  

on  the  p r i n t e r   head  frame  33.  

The  p r i n t e r   head  frame  33  is  a r r a n g e d   to  be  r e c i p r o c a t e d  

over  a  p a i r   of  guide  bars   39  of  the  p r i n t e r   body  35.  The 

d r i v i n g   s h a f t s   25  are  thus  r o t a t e d   by  the  t iming   b e l t   37,  so 

t h a t   a  paper   41  on  a  p l a t e n   40  can  be  p r i n t e d .  

As  i l l u s t r a t e d   in  F igure   13,  ink  in  ho les   or  r e c e s s e s  

6  is  j e t t e d   onto  the  paper   41  by  bubble  p r e s s u r e   p r o d u c e d  

by  h e a t i n g   the  t h e r m a l   head  3.  

In  the  embodiments   d e s c r i b e d   above,  when  the  i n k  

in  a  c a s s e t t e   has  been  used  up,  i t   is  mere ly   n e c e s s a r y  

to  change  the  c a s s e t t e ,   t h e r eby   e n a b l i n g   mono  or  co lour   p r i n t i n g .  

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

moving  the  f i lm  d u r i n g   the  p r i n t i n g   o p e r a t i o n ,   whereby  any  s t o p p i n g  

up  of  the  ho l e s   or  r e c e s s e s   is  of  l i t t l e   i m p o r t a n c e .  

Fu r the rmore   i t   is  p o s s i b l e   to  p r i n t   c o n t i n u o u s l y   a t  

a  c o n s t a n t   d e n s i t y .  



1.  A  p r i n t i n g   head  compr i s ing   a  cas ing   member  (1) 

having  at  l e a s t   one  ink  r e s e r v o i r   (9a)  t h e r e i n ,   c h a r a c t e r i s e d  

by  a  the rmal   head  (3)  mounted  w i th in   or  a d j a c e n t   to  t h e  

ca s ing   member  (1);  a  fi lm  member  (7)  having  a  p l u r a l i t y   of  h o l e s  

or  r e c e s s e s   (6)  t h e r e i n ;   and  at  l e a s t   one  r o t a t a b l e   d r i v e  

member  (4,5)  which  d r i v i n g l y   engages  the  film  member  (7) 

and  which  is  r o t a t a b l e   so  as  to  move  a  p o r t i o n   of  the  f i l m  

member  (7)  from  a  p o s i t i o n   in  which  i t   is  immersed  in  i n k  

(9)  in  the  or  an  ink  r e s e r v o i r   (9a)  to  a  p o s i t i o n   in  w h i c h  

i t   engages  a  h e a t i n g   s u r f a c e   (3a)  of  the  thermal   head  ( 3 ) .  

2.  A  p r i n t i n g   head  as  claimed  in  claim  1  c h a r a c t e r i s e d  

in  t h a t   the  t he rma l   head  (3)  is  mounted  in  or  ex tends   i n t o  

an  open  r e c e s s   (2)  in  the  ca s ing   member  (1),  film  g u i d i n g  

means  (8a,  8b)  being  p r o v i d e d   for  gu id ing   the  fi lm  member  (7) 

to  and  from  the  h e a t i n g   su r f ace   (3a),  the  film  g u i d i n g  

means  being  d i s p o s e d   a d j a c e n t   the  open  r e c e s s   (2)  and  b e i n g  

c a r r i e d   by  the  c a s ing   member  (1 ) .  

3.  A  p r i n t i n g   head  as  c laimed  in  claim  1  or  2 

c h a r a c t e r i s e d   in  t h a t   the  f i lm  member  (7)  is  p r o v i d e d  

with  a  p l u r a l i t y   of  ho les   or  r e c e s s e s   (6)  whose 

d iamete r   does  not  exceed  250pm. 

4.  A  p r i n t i n g   head  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  film  member  (7)  is  p rov ided   w i t h  

a p e r t u r e d   and  u n a p e r t u r e d   p o r t i o n s   (6a,  6b)  which  a l t e r n a t e  

with  each  o the r   l o n g i t u d i n a l l y   of  the  film  member  (7),  e a c h  

a p e r t u r e d   p o r t i o n   (6a)  compr i s ing   a  p l u r a l i t y   of  the  s a i d  

b o l e s   or  r e c e s s e s   ( 6 ) .  



5.  A  p r i n t i n g   head  as  c laimed  in  any  p r e c e d i n g  

c la im  c h a r a c t e r i s e d   by  a  p r i n t i n g   head  block  (11) 

c o m p r i s i n g   a  p l u r a l i t y   of  the  sa id   cas ing   members  (1) 

a r r a n g e d   s ide   by  s ide  to  form  an  i n t e g r a l   u n i t ,   e a c h  

c a s i n g   member  (1)  be ing   p rov ided   with  a  r e s p e c t i v e   t h e r m a l  

head  (3)  and  f i lm member   (7),  the  ink  r e s e r v o i r s   (9a)  

of  the  v a r i o u s   c a s i n g   members  (1)  being  adapted  to  be  f i l l e d  

r e s p e c t i v e l y   with  d i f f e r e n t l y   co loured   inks  ( 9 ) .  

6.  A  p r i n t i n g   head  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  film  member  ( 7 a )   is  an  e n d l e s s  

f i lm  member.  

7.  A  p r i n t i n g   head  as  c la imed  in  any  of  c la ims   1 -5  

c h a r a c t e r i s e d   in  t h a t   t h e r e   are  a  p l u r a l i t y   of  the  s a i d  

d r i v e   members  (4d,  5d)  each  of  which  is  dr iven  in  the  same 

d i r e c t i o n   from  a  d r ive   sha f t   (25),  an  i d l e r   (26),  which  i s  

d i s p o s e d   w i t h i n   the  c a s i n g   member  (1h),  being  i n t e r p o s e d  

between  the  d r ive   members  (4d,  5 d ) .  

8.  A  p r i n t i n g   head  as  c la imed  in  claim  1  c h a r a c t e r i s e d  

in  t h a t   the  the rmal   head  (3)  is  spaced  from  the  ca s ing   member 

( lh) ,   a  p o r t i o n   o f  t h e   fi lm  member  (7b)  p a s s i n g   e x t e r n a l l y  

of  the  c a s ing   member  (lh)  th rough  s e a l i n g   means  ( 2 8 - 3 0 ) .  

9.  A  p r i n t i n g   head  as  c la imed  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   in  t h a t   the  p r i n t i n g   head  is  c o n s t i t u t e d   by  

a  r e p l a c e a b l e   c a s s e t t e .  

10.  A  c a s s e t t e   type  p r i n t i n g   head  c o m p r i s i n g  

in  c o m b i n a t i o n :   at  l e a s t   one  p u l l e y   member  (4,5)  w h i c h  

is  r o t a t a b l y   p o s i t i o n e d   in  a  ca s ing   member  (1);  a  f i l m  

member  (7)  which  is  in  movable  c o n t a c t   with  a  h e a t i n g  

s u r f a c e   of  a  the rmal   head  (3)  and  is  movably  guided  by  s a i d  

at  l e a s t   one  p u l l e y   in  sa id   ca s ing   member  (1);  a  p l u r a l i t y  

of  small   holes   (6)  in  sa id   film  member  (7);  a  r e c o r d i n g   ink  (9) 

which  is  s t o r e d   in  sa id   cas ing   member  (1):  said  p u l l e y   and  f i l m  

members  (4 ,5 ,7 )   are  immersed  in  sa id   r e c o r d i n g   ink  (9);  s a i d  



r e c o r d i n g   ink  (9)  is  housed  in  sa id   small  holes   (6);  and 

said  r e c o r d i n g   ink  in  sa id   small   holes   of  said  film  member  i s  

moved  to  a  c o r r e s p o n d i n g   p o s i t i o n   on  said  h e a t i n g   s u r f a c e  

of  sa id   thermal   head  (3)  by  r o t a t i n g   said  at  l e a s t   one  p u l l e y  

member  (4,5)  and  c o n s e q u e n t l y   moving  said  film  member  ( 7 ) .  
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