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©  Printing  head. 
  A  printing  head  comprising  at  least  one  housing  (1) 
adapted  to  contain  ink  (2)  and  at  least  one  ink  supplying 
member  (6)  arranged  to  receive  ink  (2)  from  the  or  a 
respective  housing  (1)  characterised  by  at  least  one  film 
member  (4)  having  a  plurality  of  holes  or  recesses  (4a) 

therein,  the  or  each  film  member  (4)  being  arranged  to 
receive  ink  from  the  respective  ink  supplying  member  or 
members  (6)  so  that  ink  (2)  is  introduced  into  the  said  holes 
or  recesses  (4a). 



The  p r e s e n t   i n v e n t i o n   r e l a t e s  t o   a  p r i n t i n g   head .  

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   o f  

ink  j e t   nozz l e s   are  used,  and  ink  is  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   d r ive   means.  I n  

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  

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

white   p o i n 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 ,   the  ink  is  used  in  the  c o u r s e  o f   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  t he rmal   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  coa ted   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  wordprocesso 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  p r e v i o u s l y   d e v e l o p e d .  

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 is ing   at  l e a s t   one  hous ing   a d a p t e d  

to  c o n t a i n   ink  and  at  l e a s t   one  ink  s u p p l y i n g   member  a r r a n g e d  

to  r e c e i v e   ink  from  the  or  a  r e s p e c t i v e   hous ing ,   c h a r a c t e r i s e d  

by  at  l e a s t   one  film  member  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   t h e r e i n ,   the  or  each  f i lm  member  being  a r r a n g e d  

to  r e c e i v e   ink  from  the  r e s p e c t i v e   ink  supp ly ing   member 

or  members  so  t h a t   ink  is  i n t r o d u c e d   in to   the  sa id   holes  o r  

r e c e s s e s .  

The  or  each  film  member  may  s l i d a b l y   engage  a  r e s p e c t i v e  

ink  supp ly ing   member. 

The  or  a  said  housing  may  have  a  f i lm  suppor t i ng   member 

mounted  t h e r e o n ,   the  f i lm  s u p p o r t i n g   member  having  r e c e s s  

p o r t i o n s  f o r   gu id ing   the,   or  the  r e s p e c t i v e ,   fi lm  member. 



A  cap  member  may  be  d e t a c h a b l y   mounted  on  the  o r  

each  f i lm  s u p p o r t i n g   member  so  as  to  cover  the  o u t e r  

s u r f a c e   t h e r e o f ,   the  cap  member  having  a  s l i t   p o r t i o n   f o r  

g u i d i n g   the  f i lm  member.  

The  or  each  hous ing   may  be  p rov ided   with  a  p a i r  

of  ink  s u p p l y i n g   members  which  are  d i sposed   on  o p p o s i t e  

s i d e s   of  the   f i lm  member,  each  ink  supp ly ing   member 

hav ing   a  curved  p o r t i o n   to  guide  the  f i lm  member  towards   a  

c o n t a c t   p o r t i o n   of  the  ink  supp ly ing   member. 

The  or  each  hous ing   may  be  p rov ided   with  a  d e t a c h a b l e  

va lve   member  for   i n t r o d u c i n g   ink  in to   the  h o u s i n g .  

The  or  each  hous ing   may  also  be  p r o v i d e d   e x t e r n a l l y  

wi th   a  mount ing   r e c e s s   p o r t i o n   for  d e t a c h a b l y   s e c u r i n g  

the  hous ing   to  ano the r   member.  

P r e f e r a b l y ,   the  or  each  hous ing  and  the  r e s p e c t i v e  

ink  s u p p l y i n g   member  or  members  form  p a r t   of  a  r e p l a c e a b l e  

c a s s e t t e   for  use  in  a  p r i n t e r .  

P r e f e r a b l y ,   a l so   t he re   is  at  l e a s t   one  thermal   h e a d  

which  engages   t he ,   or  the  r e s p e c t i v e ,   f i lm  member  and  w h i c h  

is   adap ted   to  hea t   ink  in  sa id   holes   or  r e c e s s e s   so  as  t o  

cause   sa id   ink  to  be  j e t t e d   onto  a  r e c o r d i n g   medium  b y  

bubble   p r e s s u r e .  

The  t he rma l   head  may  be  d i sposed   between  two  s a i d  

h o u s i n g s .  

Each  t h e r m a l   head  may  be  p r o v i d e d   with  a  p l u r a l i t y  

of  h e a t i n g   dot  e l e m e n t s .  

The  t h e r m a l   head  and  the  housing  or  hous ings   may  b e  

i n t e g r a l   wi th   or  secured   to  each  o ther   to  c o n s t i t u t e   a  

r e p l a c e a b l e   c a s s e t t e   for  use  in  a  p r i n t e r .  

There  may  be  a  p l u r a l i t y   of  film  members  and 

r e s p e c t i v e   t he rma l   heads  for  p r i n t i n g   a  p l u r a l i t y   o f  

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



The  or  each  f i lm  member  may  pass  th rough  a  s e a l e d  

space  which  is  s u p p l i e d   with  i n k ' b y   a  sa id   ink  s u p p l y i n g  

member.  

The  s ea l ed   space  may  be  d i s p o s e d   between  the  h o u s i n g  

and  a  member  which  is  r e s i l i e n t l y   urged  towards  the  h o u s i n g ,  

the  s ea l ed   space  being  s ea l ed   by  s e a l i n g   members  which  e n g a g e  

o p p o s i t e   s ides   of  the  f i lm  member.  

The  or  each  ink  s u p p l y i n g   member  may  be  c o n n e c t e d  

to  an  ink  r e s e r v o i r   by  way  of  a  f r a n g i b l e   member,  means 

be ing   p rov ided   for  b r e a k i n g   the  f r a n g i b l e   member  to  e n a b l e  

ink  to  pass  from  the  ink  r e s e r v o i r   to  the  ink  s u p p l y i n g  

member. 

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  e x a m p l e ,  

in  the  accompanying  drawings ,   in  w h i c h : -  

F i g u r e s   1  to  7  i l l u s t r a t e   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  c ross   s e c t i o n a l   view,  of  a  c a s s e t t e  

body  forming  p a r t   of  the  p r i n t i n g   h e a d ,  

F igure   2  is  a  p lan   view  of  the  c a s s e t t e   body 

shown  i n  F i g u r e   1 ,  

F igure   3  is  a  s ide   view  of  the  said  c a s s e t t e   body 

and  shows  a  cap  member  t h e r e o n ,  

F igure   4  is  a  p lan   view  of  p a r t   of  the  s t r u c t u r e  

shown  in  F igure   3,  

F igure   5  is  a  p e r s p e c t i v e   view  of  a  s e r i a l   p r i n t e r  

p r o v i d e d   with  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 ,  

F igu re s   6  and  7  are  r e s p e c t i v e l y   a  p lan   view  and  a  f r o n t  

view  of  a  pa r t   of  the  s t r u c t u r e   shown  in  Figure  5  to  i l l u s t r a t e  

the  p o s i t i o n   of  the  p a r t s   dur ing   p r i n t i n g ,  

F igu re s   8  to  10  i l l u s t r a t e   a  second  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 ,  



Figure   8  is  a  p e r s p e c t i v e   view  of  the  b a s i c  

c o n s t r u c t i o n   of  the  sa id   second  embod imen t ,  

F igure   9  is  a  s ide   view  of  the  s t r u c t u r e   shown  i n  

F igu re   8 ,  

F igure   10  is  a  p e r s p e c t i v e   view  of  the  b a s i c  

c o n s t r u c t i o n   of  a  co lou r   p r i n t e r   i n c o r p o r a t i n g   a  p r i n t e r  

head  as  shown  in  F i g u r e s   8  and  9 ,  

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

the   p r e s e n t   i n v e n t i o n ,  

F igure   11  is  a  p e r s p e c t i v e   view  of  a  p r i n t i n g   h e a d  

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   12  is  a  v e r t i c a l   s e c t i o n a l   view  of  t h e  

p r i n t i n g   head  shown  in  F igure   11,  and 

F i g u r e s   13  and  14  are  plan  views  of  a l t e r n a t i v e  

c o n s t r u c t i o n s   of  s e a l i n g   members  which  may  be  used  in  t h e  

s a i d   t h i r d   embod imen t .  

In  F i g u r e s   1-7  t h e r e   is  shown  a  f i r s t   embodiment  of  a  

c a s s e t t e   type   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 .   As  shown  in  Figure  1,  w i th in   a  hous ing   or  c a s s e t t e  

body  1  of  e l o n g a t e d   box  shape  the re   is  housed  a  l i q u i d  

ink  or  a  s i n t e r e d   l i q u i d   ink  m a t e r i a l   2,  the   l a t t e r   b e i n g  

housed  in  the  hol low  i n t e r i o r   la  of  the  c a s s e t t e   body  1.  A 

hol low  c y l i n d r i c a l   f i lm  s u p p o r t i n g   member  3,  which  i s  

formed  i n t e g r a l l y   with  the  c a s s e t t e   body  1 , p r o t r u d e s   from 

one  s u r f a c e   of  the  c a s s e t t e   body  l.  The  s u p p o r t i n g   member 

3  is   p r o v i d e d   on  o p p o s i t e   s ides   t h e r e o f   with  a  p a i r   o f  

r e c e s s e d   p o r t i o n s   5 ,  5   (Figure  2)  for  gu id ing   a  fi lm  4  so  t h a t  

the   fi lm  4  can  pass   th rough  the  s u p p o r t i n g   member  3  at  r i g h t  

ang le s   to  the  l eng th   of  the  c a s s e t t e   body  la  in  what  w i l l  

be  d e s c r i b e d   as  an  ax i a l   d i r e c t i o n .   F u r t h e r ,   a  p a i r   of  i n k  

g u i d i n g   and  s u p p l y i n g   members  6,  6,  which  are  made  of  a  f e l t  



or  f i b r o u s   m a t e r i a l ,   are  mounted  r e s p e c t i v e l y   in  two 

r e c e s s e d   p o r t i o n s   3b,  3b  of  the  inner   wa l l s   3a,  3a,  o f  

the  s u p p o r t i n g   member  3,  the  ink  supp ly ing   members  6 

being  mounted  c e n t r a l l y   of  the  s u p p o r t i n g   member  3.  

The  end  p o r t i o n s   of  the  ink  s u p p l y i n g   members  6,  6  c o n t a c t  

each  o the r .   The  ink  s u p p l y i n g   members  6,  6  are  p r o v i d e d  

with  curved  p o r t i o n s   6a,  6a  for  easy  i n s e r t i o n   of  t h e  

film  4  t h e r e b e t w e e n .   The  fi lm  4  can  thus  both  c o n t a c t  

and  s l i d e   with  r e s p e c t   to  the  ink  s u p p l y i n g   members  6,  6  a t  

c o n t a c t   p o r t i o n s   6b  t h e r e o f .   Thus  the  ink  supp ly ing   members 

6  are  d i sposed   on  o p p o s i t e   s ides   of  the  film  4,  the  c u r v e d  

p o r t i o n s   6a  gu id ing   the  f i lm  4  towards  the  c o n t a c t   p o r t i o n s  

6b.  The  lower  s ides   of  the  ink  supp ly ing   members  6,  6  a r e  

immersed  in  or  in  c o n t a c t   with  the  ink  2  in  the  c a s s e t t e   b o d y  

1.  A  valve  or  bulb  member  7,  having  an  O-r ing   7a  f o r  

f i l l i n g   or  changing  ink,   is  d e t a c h a b l y   mounted  in  an  o p e n i n g  

lb  in  the  c a s s e t t e   body  1 .  

A  cap  member  8  (Figures   3  and  4)  of  c y l i n d r i c a l  

shape,   is  d e t a c h a b l y   mounted  on  the  o u t s i d e   of  t h e  

s u p p o r t i n g   member  3.  The  cap  member  8  has  a  pa i r   o f  

s l i t   p o r t i o n s   8a,  8a,  on  s u b s t a n t i a l l y   o p p o s i t e   s i d e s  

of  the  cap  member  8  for  gu id ing   the  f i lm  4  s u b s t a n t i a l l y   in  t h e  

said  a x i a l   d i r e c t i o n .   When  the  cap  member  8  is  mounted  on  t h e  

s u p p o r t i n g   member  3,  the  f i lm  4  is  able  to  s l i d e   between  t h e  

ink  gu id ing   members  6,  6  and  th rough  the  s l i t s   8a,  8a  and  

the  r e c e s s e d   p o r t i o n s   5,  5.  Drying  out  of  the  ink  in  h o l e s  

or  r e c e s s e s   4a  (F igures   6  and  7)  of  the  f i lm  4  and  in  t h e  

ink  s u p p l y i n g   members  6,  6  is  p r e v e n t e d   by  the  cap  member  8 .  

Recessed  p o r t i o n s   11  for  d e t a c h a b l y   mounting  t h e  

c a s s e t t e   body  1  on  a  c a r r i a g e   member  9  (Figure  5)  a r e  

p rov ided   at  the  s i de s   of  the  c a s s e t t e   body  1.  In  t h e  

embodiment  of  s e r i a l   p r i n t e r   i l l u s t r a t e d   in  Figure  5,  a  p a i r  

of  c a s s e t t e   bodies   1,  1  are  mounted  on  the  c a r r i a g e   member  9  



which  is   movable  in  the  d i r e c t i o n s   i n d i c a t e d   by  the  d o u b l e  

headed  arrow  A.  The  c a r r i a g e   member  9  is  s l i d a b l y   moun ted  

for  t h i s   pu rpose   on  a  p a i r   of  guide  s h a f t s   12,  12  a l o n g  

which  they  may  be  moved  by  a  p a i r   of  c a s s e t t e   l e v e r s   10,  10.  

A  t h e r m a l   head  13,  which  is  mounted  on  the  c a r r i a g e   member  9 ,  

is  l o c a t e d   between  the  c a s s e t t e   bodies   1,  l.  The  s u p p o r t i n g  

members  3,  3  are  d i s p o s e d   on  o p p o s i t e   s ides   of  thermal   head  13 

so  t h a t   ink  is  s u p p l i e d   to  the  f i lm  4  from  d i f f e r e n t   d i r e c t i o n s .  

The  t h e r m a l   head  13  and  the  c a s s e t t e   bodies   1  are  i n t e g r a l  

wi th   or  s e c u r e d   to  each  o ther   so  as  to  c o n s t i t u t e   a  r e p l a c e a b l e  

c a s s e t t e   for   use  in  a  p r i n t e r .  

The  f i lm  4 ,which   is  guided  by  and  is  in  c o n t a c t   w i t h  

the  s u p p o r t i n g   members  3,  3  and  with  the  the rmal   head  1 3 ,  

has  a  l a r g e   number  of  small  ho les   or  r e c e s s e s   4a  as  i n d i c a t e d  

in  F i g u r e s   6  and  7.  Ink  2,  which  is  supp l i ed   from  the  i n k  

s u p p l y i n g   members  6,  6,  f i l l s   each  of  the  small  holes   o r  

r e c e s s e s   4a.  When  a  s i gna l   c u r r e n t   is  app l i ed   to  a  h e a t i n g  

s u r f a c e   13a  (Figure   6)  of  the  t he rma l   head  13,  ink  in  t h e  

s m a l l  ' h o l e s   or  r e c e s s e s   4a  is  j e t t e d   onto  a  r e c o r d i n g   paper   s h e e t  

15  so  as  to  e f f e c t   p r i n t i n g   on  the  l a t t e r .   In  t h i s   case,   a  

p l u r a l i t y   of  the  small   holes   or  r e c e s s e s   4a  c o r r e s p o n d  

to  one  dot  e l ement   of  the  h e a t i n g   su r face   13a.  Normal ly ,   t h e  

h e a t i n g   s u r f a c e   13a  is  composed  of  a  p l u r a l i t y   of  dot  e l e m e n t s ,  

the  s a id   one  dot  e lement   c o r r e s p o n d i n g   to  one  p i c t u r e   e l e m e n t .  

T h e r e f o r e   even  i f   one  or  two  ho les   or  r e c e s s e s   4a  are  s t o p p e d  

up,  the  p i c t u r e   e lement   can  s t i l l   be  p r i n t e d .  

The  f i lm  4  is   e n t r a i n e d   around  a  p a i r   of  p u l l e y s   16,  16 

and  can  be  e x t e n d e d   by  means  of  p ins   16a  which  engage  t h e  

f i lm  4 .  

In  the  above  d e s c r i b e d   f i r s t   embodiment  of  the  p r e s e n t  

i n v e n t i o n ,   the  t he rma l   head  13  is  d i sposed   between  a  p a i r  

of  c a s s e t t e   b o d i e s .   However,  the   same  e f f e c t   can  be  o b t a i n e d  



i f   the  the rmal   head  13  is  mounted  in  a  r e c e s s   formed 

between  c a s s e t t e   bodies   c o n s t i t u t i n g   an  i n t e g r a l   s t r u c t u r e .  

F u r t h e r m o r e ,   i t   is  p o s s i b l e   to  use  a  s ing le   ink  s u p p l y  

member  6  i n s t e a d   of  the  pa i r   of  members  6  d e s c r i b e d   above .  

In  F igu re s   8-10  the re   is  shown  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 .  

In  the  c o n s t r u c t i o n   shown  in  F igure   8,  a  f i lm  4  is  made  o f  

a  th in   m e t a l l i c   f i lm  of  aluminium  or  an  o rgan ic   f i l m  

of  po ly imide   and  has  a  l a rge   number  of  holes   4a.  The  f i l m  

4  may  be  of  any  d e s i r e d   l eng th   and  width.   Both  ends  of  t h e  

film  4  are  r o l l e d   up  so  t h a t   i f   a  hole  or  holes   4a  become 

blocked  up,  a  new  p o r t i o n   of  the  f i lm  4  may  be  brought   i n t o  

use  by  s u i t a b l y   u n r o l l i n g   the  f i lm.   A  the rmal   head  member  13 

has  a  p l u r a l i t y   of  thermal   head  e lements   13a  and  there   i s  

an  ink  supp ly ing   member  which  comprises   a  c a s s e t t e   body  1 

of  box  l ike   shape  which  has  an  ink  f i l l i n g  i n l e t   (not  shown)  so  
t h a t   ink  may  be  i n t r o d u c e d   into  the  i n t e r i o r   t h e r e o f .   Ink  i s  

s u p p l i e d   to  the  holes   4a  by  way  of  an  ink  supp ly ing   member  6 

which  is  made  of  sponge  m a t e r i a l   and  c o n t a c t s   one  s u r f a c e  

of  the  f i lm  4.  The  thermal   head  member  13  and  ink  s u p p l y i n g  

member  6  are  a r r anged   side  by  s ide   so  as  c o l l e c t i v e l y   to  b e  

of  c a s s e t t e   shape  and  to  con t ac t   a  su r f ace   of  the  film  4 

and  move  s e r i a l l y   when  p r i n t i n g   or  r e c o r d i n g   is   p e r f o r m e d .  

Ink  2, which  is  d i sposed   in  the  ho les   4a  of  the  fi lm  l,  i s  

j e t t e d   onto  r e c o r d i n g   paper  18  by  bubble  p r e s s u r e   caused  b y  

h e a t i n g   the  ink  in  a  group  of  holes  4a  by  means  of  a  t h e r m a l  

dot  e lement   13a .  

Figure   9  i l l u s t r a t e s   the  o p e r a t i o n   of  the  fi lm  4 

and  the  the rmal   head  13.  When  ink  2  has  been  i n t r o d u c e d  

in to   the  ho les   4a,  only  the  ink  2  in  ho les   4a  a l i g n e d  

with  the  t he rmal   dot  e lement   13a  of  the  thermal   head  13 

w i l l   be  h e a t e d .  



A  f l e x i b l e   cable   17  is   used  to  supply  a  d r i ve   s i g n a l   t o  

the   t he rmal   head  13  from  a  d r i ve   c i r c u i t   (not  shown) .  

Figure   10  i l l u s t r a t e s   a  b a s i c   c o n s t r u c t i o n   f o r  

p r o d u c i n g   a  co lour   p r i n t .   The  r e c o r d i n g   paper   18  is  mounted  

on  a  d r m   19.  

A l t e r n a t i v e l y ,   i n s t e a d   of  mounting  the  paper   18  on  t h e  

drum  19  as  shown  in  F igu re   10,  one  can  use  paper   of  t h e  

"one  pass"  type .   Films  4a,  4b,  4c  and  4d  are  employed  for  t h e  

p r i n t i n g   of  the  Y  ( y e l l o w ) ,   M  (magenta) ,   C  (cyan)  and 

B  (black)  co lou r s   r e s p e c t i v e l y .   The  thermal   head  13  and  i n k  

s u p p l y i n g   member  6  are  used  in  the  manner  shown  in  F i g u r e s  

8  and  9.  A  s u p p o r t i n g   base   20  s u p p o r t s   the  head  13,  the  l a t t e r  

b e i n g   s l i d a b l y   mounted  on  a  p a i r   of  s u p p o r t i n g   bars   21 .  

Colour   p r i n t i n g   is  p e r fo rmed   in  the  l i ne   d i r e c t i o n   by  moving 

the   s u p p o r t i n g   base  20  l o n g i t u d i n a l l y   of  the  drum  19  f o r  

each  co lour .   That  is  to  say,  in  F igure   10  a  s i n g l e   t h e r m a l  

head  13  is  shown  as  a l i g n e d   wi th   the  f i lm  4a  for  p r i n t i n g  

the  co lour   Y.  In  p r a c t i c e ,   however,  each  of  the  o the r   f i l m s  

4b,  4c,  4d  would  a l so   have  i t s   r e s p e c t i v e   t he rma l   head .  

The  second  embodiment  of  the  p r e s e n t   i n v e n t i o n   wh ich  

i s   shown  in  F i g u r e s   8-10  makes  i t   p o s s i b l e   to  e f f e c t   mono 

and  co lour   p r i n t i n g   by  a  means  of  a  simple  mechanism.  Moreove r ,  

i f   the  nozzle   c o n s t i t u t e d   by  a  group  of  holes   4a  becomes  b l o c k e d ,  

a l l   t h a t   is  n e c e s s a r y   is  to  u n r o l l   a  f r e s h   l e n g t h   of  f i l m  

4.  Thus  the  c o n s t r u c t i o n   is  a p p l i c a b l e   to  a  copying  mach ine  

or  e l e c t r o n i c   t y p e w r i t e r .  

In  F i g u r e s   11-14  t h e r e   is  shown  a  t h i r d   embodiment  

of  the  p r e s e n t   i n v e n t i o n .  

A  r e c o r d i n g   ink  c a s s e t t e   or  c a s s e t t e   body  1  is  employed  

in  a  p r i n t i n g   head  in  which  a  r e c o r d i n g   ink  2  is  housed  i n  

a  p l u r a l i t y   of  small   ho les   or  r e c e s s e s   4a  of  a  t h in   f i l m  

4  made  of  a  meta l   or  o r g a n i c   m a t e r i a l .   The  r e c o r d i n g   ink  2 

is   j e t t e d   towards  a  r e c o r d i n g   paper   (not  shown)  by  c o n t a c t i n g  



the  f i lm  4  with  a  the rmal   head  13  which  causes  e x p a n s i o n  

of  the  ink  in  the  holes   or  r e c e s s e s   4a  so  as  to  e f f e c t  

p r i n t i n g   by  bubble   p r e s s u r e .  

The  r e c o r d i n g   ink  c a s s e t t e   1  is  composed  of  a  r e c o r d i n g  

ink  hous ing  member  l b ,  a   r e c o r d i n g   ink  supp ly ing   member 

6  which  is  a r r anged   to  be  connec ted ,   as  d e s c r i b e d   b e l o w ,  

to  sa id   housing  member  lb  so  as  to  supply  ink  to  the  holes   o r  

r e c e s s e s   4a,  f i r s t   s e a l i n g   members  22  for  s e a l i n g   s a i d  

hous ing  member  Ib,  and  a  p r e s s u r e   member  24  having  s e c o n d  

s e a l i n g   members  23  which  are  d i sposed   oppos i t e   f i r s t  

s e a l i n g   members  22.  The  s e a l i n g   members  22,  23  e n g a g e  

o p p o s i t e   s ides   of  the  f i lm  4  which  passes   th rough  a  space  26  w h i c h  

is  s e a l ed   by  the  s e a l i n g   members  22,  23.  The  p r e s s u r e   member 

24  is  p r e s s e d   by  a  sp r ing   member  25  towards  the  ink  c a s s e t t e  

1.  

Recording  ink  2  f i l l s   the  sea led   space  26  which  is  s e a l e d  

by  the  s e a l i n g   members  22  and  23  and  thus  pa s se s   in to   t h e  

small  holes  or  r e c e s s e s   4a  of  the  film  4  which  pa s se s   t h r o u g h  

the  r e c o r d i n g   ink  2.  The  r e c o r d i n g   ink  2  is  s u p p l i e d   to  t h e  

s e a l e d  s p a c e   26  by  the  ink  supp ly ing   member  6  and,  i f  

d e s i r e d ,   i t   may  be  a r r a n g e d   t h a t   the  ink  supp ly ing   member 

6  c o n t a c t s   the  fi lm  4.  The  s e a l i n g   members  22  and  23 

p r e v e n t   the  r e c o r d i n g   ink  from  l e a k i n g   out  and  enable   a  

uniform  amount  of  r e c o r d i n g   ink  to  be  con ta ined   in  the  s m a l l  

holes   or  r e c e s s e s   4a  of  the  f i lm  4.  The  s e a l i n g   members  22,  23 

may  be  made  of  p l a s t i c s ,   r u b b e r ,   a  s i l i c o n e   r e s i n   or  a  

f l u o r i n e   r e s i n   which  has  a  good  low  f r i c t i o n   c h a r a c t e r i s t i c .  

The  s e a l i n g   members  22,  23  are  also  p r e f e r a b l y   O-r ing   s h a p e .  

The  width  of  the  s e a l i n g   members  22  and  23  may  be  g r e a t e r  

than  the  width  of  the  f i lm  4,  as  shown  in  Figure   13.  However ,  

i t   is  p o s s i b l e   to  p r e v e n t   the  leakage  of  the  r e c o r d i n g   ink  i f  

the  m a t e r i a l   of  the  s e a l i n g   member  has  a  s u b s t a n t i a l   e l a s t i c i t y .  

F u r t h e r   i t   is  p o s s i b l e   to  make  the  width  of  the  s e a l i n g  



members  22  and  23  l e s s   than  the  width   of  the  film  4 ,  

as  shown  in  F igure   14 .  

A  very  t h i n   s e a l i n g   f i lm  28  is  i n t e r p o s e d   between  a  

porous   or  o t h e r   c o n n e c t i n g   member  27  which  ex tends   b e t w e e n  

the   r e s e r v o i r   of  ink  w i t h i n   the  hous ing   member  Ib  and  t h e  

r e c o r d i n g   ink  s u p p l y i n g   member  6.  The  s e a l i n g   f i lm  28  c a n  

e a s i l y   be  broken  by  push ing   a  p r o t r u d i n g   member  29  downwardly  

when  r e q u i r e d ,   whereby  the  r e c o r d i n g   ink  2  is  s u p p l i e d   t o  

the  c o n n e c t i n g   member  27  and  thus  to  the  r e c o r d i n g   i n k  

s u p p l y i n g   member  6 .  

The  c o n n e c t i n g   member  27  is  p r e f e r a b l y   c o n s t i t u t e d   by  a  

c y l i n d r i c a l   member  c o n t a i n i n g   a  porous   or  f i b r o u s   m a t e r i a l .  

I t   is  a l so   p r e f e r a b l e   to  use  an  i n k - r e t a i n i n g   member  made  o f  

porous   m a t e r i a l ,   sponge  or  f e l t   as  the  r e c o r d i n g   i n k  

g u i d i n g   member  6.  The  porous   or  f i b r o u s   m a t e r i a l   o p e r a t e s  

as  an  a b s o r b i n g   m a t e r i a l   to  p r e v e n t   ou t f low  of  the  i n k .  

I t   is  a l so   p o s s i b l e   to  p r o v i d e   a  f i l t e r   (not  shown)  for  f i l t e r i n g  

out   dus t   or  d e b r i s   in  the  ink  or  a  broken  p i ece   of  t h e  

s e a l i n g   f i lm  2 8 .  

In  the  p r e f e r r e d   embodiment  of  the  ink  j e t   p r i n t i n g  

sys tem,   the  f i lm  4  is  f i xed   while   the  r e c o r d i n g   ink  c a s s e t t e  

1  and  t he rma l   head  13  are  in  s l i d i n g   c o n t a c t   with  the  f i lm  4.  I t   i s  

p o s s i b l e   to  mount  r e c o r d i n g   ink  c a s s e t t e s   1  on  o p p o s i t e  

s i d e s   of  the  t he rma l   head  13  so  as  to  permi t   a  r e c i p r o c a t i n g  

r e c o r d   t h e r e b e t w e e n .  

In  the  c o n s t r u c t i o n s   d e s c r i b e d   above,  ink  is  c o n s t a n t l y  

a p p l i e d   to  a  f i lm ,   and  i t   is  p o s s i b l e   to  p r i n t   at  a  c o n s t a n t  

p r i n t   d e n s i t y   w i thou t   d e n s i t y   i r r e g u l a r i t y   by  c h a n g i n g  

the   c a s s e t t e   body  when  the  ink  is  exhaus t ed   or  the  i n k  

s u p p l y i n g   member  is  damaged.  



1.  A  p r i n t i n g   head  compris ing  at  l e a s t   one  housing  (1) 

adapted   to  con ta in   ink  (2)  and  at  l e a s t   one  ink  s u p p l y i n g  

member  (6)  a r ranged  to  r e ce ive   ink  (2)  from  the  or  a  r e s p e c t i v e  

housing  (1)  c h a r a c t e r i s e d   by  at  l e a s t   one  fi lm  member  (4) 

having  a  p l u r a l i t y   of  holes   or  r e c e s s e s   (4a)  t h e r e i n ,   the  o r  

each  film  member  (4)  being  arranged  to  r e c e i v e   ink  from  t h e  

r e s p e c t i v e   ink  supply ing   member  or  members  (6)  so  t h a t   i n k  

(2)  is  i n t r o d u c e d   into  the  said  holes  or  r e c e s s e s   ( 4 a ) .  

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  or  each  fi lm  member  (4)  s l i d a b l y   engages  t h e  

r e s p e c t i v e   ink  supp ly ing   member  (6 ) .  

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

in  t h a t   the  or  a  sa id   housing  (1)  has  a  fi lm  s u p p o r t i n g  
member  (3)  mounted  t h e r e o n ,   the  film  suppor t ing   member  (3) 

having  r e c e s s   p o r t i o n s   (5)  for  guiding  the ,   or  t h e  

r e s p e c t i v e ,   film member  ( 4 ) .  

4.  A  p r i n t i n g   head  as  claimed  in  claim  3  c h a r a c t e r i s e d  

in  t h a t   a  cap  member  (8)  is  de tachab ly   mounted  on  the  o r  

each  f i lm  suppor t i ng   member  (3)  so  as  to  cover  the  ou te r   s u r f a c e  

t h e r e o f ,   the  cap  member  (8)  having  a  s l i t   p o r t i o n   (8a)  f o r  

gu id ing   the  f i lm  member  ( 4 ) .  

5.  A  p r i n t i n g   head  as  claimed  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  or  each  housing  (1)  is  p r o v i d e d  

with  a  p a i r   of  ink  supp ly ing   members  (6)  which  are  d i s p o s e d  

on  oppos i t e   s ides  of  the  f i lm  member  (4),  each  ink  s u p p l y i n g  

member  (6)  having  a  curved  p o r t i o n   (6a)  to  guide  the  f i l m  

member  (4)  towards  a  con tac t   p o r t i o n   (6b)  of  the  ink  s u p p l y i n g  

member (6).  

6.  A  p r i n t i n g   head  as  claimed  in  any  p reced ing   c l a i m  

c h a r a c t e r i s e d . i n   t h a t   the  or  each  housing  (1)  is  p r o v i d e d  

with  a  de t achab le   valve  member  (7)  for  i n t r o d u c i n g   ink  i n t o  

t h e   fhousing  ( 1 ) .  



7.  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   or  each  hous ing  (1)  is   p r o v i d e d  

e x t e r n a l l y   wi th   a  mount ing   r e c e s s   p o r t i o n   (11)  f o r  

d e t a c h a b l y   s e c u r i n g   the  hous ing   (1)  to  ano the r   member 

( 9 ) .  

8.  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   or  each  hous ing  (1)  and  t h e  

r e s p e c t i v e   ink  s u p p l y i n g   member  or  members  (6)  form  p a r t   o f  

a  r e p l a c e a b l e   c a s s e t t e   for   use  in  a  p r i n t e r .  

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   c l a i m  

c h a r a c t e r i s e d   by  at  l e a s t   one  thermal   head  (13)  w h i c h  

engages   t h e ,   or  the   r e s p e c t i v e ,   f i lm  member  (4)  and  

which  is   adap ted   to  hea t   ink  (2)  in  sa id   ho les   or  r e c e s s e s  

(4a)  so  as  to  cause  s a id   ink  (2)  to  be  j e t t e d   onto  a  

r e c o r d i n g   medium  (15)  by  bubble   p r e s s u r e .  

10.  A  p r i n t i n g   head  as  c la imed  in  claim  9  c h a r a c t e r i s e d  

in  t h a t   the   t h e r m a l   head  (13)  is  d i sposed   between  two  s a i d  

h o u s i n g s   ( 1 ) .  

11.  A  p r i n t i n g   head  as  c la imed  in  claim  9  or  10 

c h a r a c t e r i s e d   in  t h a t   the  or  each  thermal   head  (13)  i s  

p r o v i d e d   with  a  p l u r a l i t y   of  h e a t i n g   dot  e l e m e n t s   ( 1 3 a ) .  

12.  A  p r i n t i n g   head  as  claimed  in  any  of  c laims  9  to  11 

c h a r a c t e r i s e d   in  t h a t   the  t he rmal   head  (13)  and  the  h o u s i n g  

or  hous ings   (1)  are  i n t e g r a l   with  or  secured   to  each  o t h e r  

to  c o n s t i t u t e   a  r e p l a c e a b l e   c a s s e t t e   for  use  in  a  p r i n t e r .  

13.  A  p r i n t e r   head  as  c la imed  in  any  of  c la ims  9-12 

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  f i lm  members 

(4a,  4b,  4c,  4d)  and  r e s p e c t i v e   thermal   heads  (13)  f o r  

p r i n t i n g   a  p l u r a l i t y   of  d i f f e r e n t   c o l o u r s .  

14.  A  p r i n t i n g   head  as  c laimed  in  any  of  c la ims  1 - 9  

c h a r a c t e r i s e d   in  t h a t   the   or  each  f i lm  member  (4)  p a s s e s  

t h r o u g h   a  s e a l e d   space  (26)  which  is  s u p p l i e d   wi th   ink  b y  

a  s a i d   ink  s u p p l y i n g   member  ( 6 ) .  



15.  A  p r i n t i n g   head  as  c laimed  in  claim  14 

c h a r a c t e r i s e d   in  t h a t   the  sea led   space  (26)  is  d i s p o s e d  

between  the  hous ing  (1)  and  a  member  (24)  which  i s  

r e s i l i e n t l y   urged  towards  the  housing  (1),  the  s e a l e d  

space  (26)  be ing   s ea l ed   by  s e a l i n g   members  ( 2 2 , 2 3 )  

which  engage  o p p o s i t e   s ides   of  the  fi lm  member  ( 4 ) .  

16.  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 l a i m  

c h a r a c t e r i s e d   in  t h a t   the  or  each  ink  s u p p l y i n g   member  (6)  i s  

connec ted   to  an  ink  r e s e r v o i r   by  way  of  a  f r a n g i b l e   member 

(28),  means  (29)  be ing   p rov ided   for  b r e a k i n g   the  f r a n g i b l e  

member  (28)  to  enable   ink  to  pass  from  the  ink  r e s e r v o i r  

to  the  ink  supp ly ing   member  ( 6 ) .  

17.  A  c a s s e t t e   type  p r i n t i n g   head  compr i s ing   i n  

combina t ion ;   a  c a s s e t t e   body  for  housing  ink;  an  i n k  

gu id ing   member  one  end  of  which  is  immersed  in  sa id   c a s s e t t e  

body;  and  a  f i lm  member  having  a  p l u r a l i t y   of  ho les   o r  

r e c e s s e s   for  housing  the  ink,  the  f i lm  member  s l i d a b l y  

c o n t a c t i n g   sa id   ink  gu id ing   member. 
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