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© I n k   container  and  recording  head  cartridge  having  same. 
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©  An  ink  container  for  containing  ink  includes 
an  outer  casing  ;  an  inner  casing,  in  the  outer 
casing,  for  containing  the  ink  therein  ;  filler 
material  disposed  between  the  outer  casing  and 
the  inner  casing  to  isolate  the  ink  from  ambient 
condition  change. 
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FIELD  OF  THE  INVENTION  AND  RELATED  ART 

The  present  invention  relates  to  an  ink  container 
for  containing  ink  and  a  recording  head  cartridge  hav- 
ing  the  same  integrally,  for  an  ink  jet  recording 
apparatus. 

Recently,  an  ink  jet  recording  process  is  particu- 
larly  noted  in  which  droplets  of  ink  are  imagewisely 
ejected  through  an  ejection  outlets  of  a  recording 
head  to  effect  a  recording  with  dots  of  the  droplets. 
There  are  generally  two  ink  supply  systems.  In  one  of 
them,  the  liquid  ink  is  contained  in  a  flexible  bladder 
having  aluminum  evaporation  coating,  and  the  blad- 
der  is  accommodated  in  a  casing  to  constitute  a  rep- 
laceable  ink  cartridge.  From  the  ink  cartridge  the  ink 
is  supplied  to  the  recording  head  mounted  in  an  ink  jet 
recording  apparatus,  through  an  ink  supply  system 
such  as  tube.  In  the  other  system,  the  ink  container 
contains  ink  absorbing  material  filled  with  the  ink.  The 
ink  container  is  integral  with  the  recording  head,  and 
the  recording  head  with  the  integral  ink  container  is  as 
a  hole  while  detachably  mountable  to  the  apparatus. 
This  is  called  an  ink  jet  head  cartridge.  In  the  latter 
case,  the  vacuum  produced  in  the  ink  absorbing  ma- 
terial  is  increased  in  accordance  with  consumption  of 
the  ink.  In  some  cases,  it  is  not  possible  to  supply  the 
ink  to  the  extent  that  no  ink  is  in  the  cartridge,  as  has 
been  found  by  the  inventors  of  this  application. 

Therefore,  many  attempts  have  been  made  to 
adopt  the  ink  bladder  structure  in  the  ink  jet  head 
cartridge  or  another  structure  in  which  the  ink  is  con- 
tained  in  the  cartridge  without  the  ink  absorbing  ma- 
terial,  so  that  the  ink  is  more  efficiently  used. 

However,  even  if  the  aluminum  evaporation 
coated  bladder  is  used  as  the  ink  container  as  in  the 
ink  container  cartridge,  it  is  difficult  to  produce  proper 
vacuum,  and  therefore,  the  ink  bladder  is  not  suitable 
for  an  integral  head  cartridge  (integral  with  the  ink 
container).  In  the  case  of  a  type  using  an  ink  bladder 
having  elasticity  to  produce  the  vacuum  using  the 
elasticity  of  the  ink  bladder,  the  ink  supply  is 
improved.  However,  the  elastic  ink  bladder,  depend- 
ing  on  the  material  of  the  bladder,  gives  rise  to  a  prob- 
lem  of  the  evaporation  of  the  ink  in  the  long  term, 
introduction  of  air,  the  ink  characteristics  change  (vis- 
cosity  change,  precipitation,  for  example),  due  to  the 
ambient  condition  change,  for  the  like.  When  the 
recording  head  is  moved  to  scan  the  recording  ma- 
terial  in  the  direction  of  the  width  of  the  recording  ma- 
terial,  the  ink  bladder  may  move  (swinging  or 
vibration)  in  the  cartridge,  which  might  influence  the 
ink  supply. 

In  the  type  of  the  recording  head  in  which  the  ink 
is  ejected  using  the  thermal  energy,  the  ink  is  ejected 
by  instantaneous  creation  of  a  bubble  in  the  ink.  The 
size  of  the  ink  passage  in  which  the  bubble  is  created 
and  the  size  of  the  ejection  outlets  ejecting  the  drop- 
lets  of  the  ink,  are  small,  the  characteristics  of  the  ink 

and  the  state  of  the  ejected  ink  are  relatively  signific- 
antly  influential  to  the  quantity  of  the  ejected  ink. 

When  the  viscosity  of  the  ink  is  high,  the  creation 
of  the  bubble  for  ejecting  the  droplet  of  the  ink  is  not 

5  sufficient  with  the  result  of  smaller  quantity  of  the 
liquid  in  a  ejected  droplet.  Even  if  the  creation  of  the 
bubble  is  sufficient,  if  the  viscosity  is  high,  the  quantity 
of  the  ink  corresponding  to  the  generation  of  the  bub- 
ble  is  not  difficult.  As  a  result,  the  density  of  the  picture 

10  element  provided  by  the  ejected  ink  droplet  varies  in 
accordance  with  the  characteristics  of  the  ink  such  as 
the  viscosity  or  the  like.  The  viscosity  is  high  when  the 
ink  temperature  is  low,  and  the  viscosity  is  increased 
by  the  evaporation  of-the  water  content  in  the  ink. 

15  When  fine  air  bubbles  are  contained  in  the  ink,  the 
bubbles  obstruct  the  creation  of  the  bubble  contribut- 
able  to  the  ejection  of  the  ink,  thus  reducing  the  quan- 
tity  of  the  ink  in  a  droplet  of  the  ink.  In  addition,  the 
mixture  of  the  air  bubbles  reduce  the  quantity  of  the 

20  ink  of  the  droplet.  The  small  air  bubbles  in  the  ink  are 
put  together  into  a  relatively  large  bubble,  which  may 
impede  the  flow  of  the  ink  in  the  ink  passage. 

SUMMARY  OF  THE  INVENTION 
25 

Accordingly,  it  is  a  principal  object  of  the  present 
invention  to  provide  an  ink  container  in  which  the 
characteristics  of  the  ink  hardly  changes,  by  which  the 
print  quality  is  stably  high. 

30  It  is  another  object  of  the  present  invention  to  pro- 
vide  an  ink  container  in  which  the  ink  is  kept  under  the 
condition  suitable  for  the  ink  ejection. 

It  is  a  further  object  of  the  present  invention  to  pro- 
vide  an  ink  container,  an  ink  jet  recording  head 

35  cartridge  integrally  having  the  ink  container,  and  an 
ink  jet  recording  apparatus  usable  with  the  ink  con- 
tainer  or  the  recording  head  cartridge  in  which  the  ink 
characteristics  are  maintained  stably. 

According  to  an  aspect  of  the  present  invention, 
40  there  is  provided  an  ink  container  for  containing  ink, 

comprising:  an  outer  casing;  an  inner  casing,  in  said 
outer  casing,  for  containing  the  ink  therein;  filler  ma- 
terial  disposed  between  said  outer  casing  and  said 
inner  casing  to  isolate  the  ink  from  ambient  condition 

45  change. 
According  to  another  aspect  of  the  present  inven- 

tion,  there  is  provided  a  recording  head  cartridge, 
comprising:  an  inkcontainer  for  containing  ink,  includ- 
ing  an  outer  casing;  an  inner  casing,  in  said  outer  cas- 

50  ing,  for  containing  the  ink  therein;  filler  material 
disposed  between  said  outer  casing  and  said  inner 
casing  to  isolate  the  ink  from  ambient  condition 
change;  a  recording  head  for  ejecting  the  inkfrom  said 
ink  container;  and  mounting  means  for  integrally 

55  mounting  said  ink  container  and  said  recording  head. 
According  to  a  further  aspect  of  the  present  inven- 

tion,  there  is  provided  an  ink  jet  recording  apparatus 
for  effecting  recording  by  ejecting  ink,  comprising:  a 

2 
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recording  head  cartridge,  including  an  ink  container 
for  containing  ink,  said  container  including  an  outer 
casing;  an  inner  casing,  in  said  outer  casing,  for  con- 
taining  the  ink  therein;  filler  material  disposed  be- 
tween  said  outer  casing  and  said  inner  casing  to 
isolate  the  ink  from  ambient  condition  change;  a 
recording  head  for  ejecting  the  ink  from  said  ink  con- 
tainer;  mounting  means  for  integrally  mounting  said 
ink  container  and  said  recording  head;  and  a  mount- 
ing  portion  for  receiving  said  recording  head  and  said 
ink  container. 

According  to  the  present  invention,  the  ink  con- 
tainer  comprises  an  outer  casing  and  an  inner  casing 
for  containing  the  ink.  Between  the  outer  casing  and 
the  inner  casing,  the  space  is  filled  with  a  filler  ma- 
terial,  so  that  the  ink  is  thermally  insulated.  The  filler 
material  is  effective  to  prevent  air  introduction  into  the 
ink  or  the  ink  evaporation.  Therefore,  the  ink  accom- 
modated  therein  can  be  stably  maintained  at  proper 
states  without  deterioration  of  the  recording  charac- 
teristics.  In  addition,  the  ink  use  efficiency  is 
improved. 

These  and  other  objects,  features  and  advan- 
tages  of  the  present  invention  will  become  more  appa- 
rent  upon  a  consideration  of  the  following  description 
of  the  preferred  embodiments  of  the  present  invention 
taken  in  conjunction  with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  perspective  view  of  a  recording  head 
cartridge  according  to  an  embodiment  of  the  present 
invention. 

Figure  2  is  a  top  plan  view  of  a  recording  head 
cartridge  according  to  an  embodiment  of  the  present 
invention. 

Figure  3  is  a  top  plan  view  of  a  recording  head 
cartridge  according  to  another  embodiment  of  the  pre- 
sent  invention. 

Figure  4  is  a  top  plan  view  of  a  recording  head 
cartridge  according  to  a  further  embodiment  of  the 
present  invention. 

Figure  5  is  a  top  plan  view  of  a  recording  head 
cartridge  according  to  a  yet  further  embodiment  of  the 
present  invention. 

Figure  6  is  a  perspective  view  of  an  example  of  an 
ink  jet  recording  apparatus  usable  with  the  recording 
head  cartridges  shown  in  Figures  2-5 .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Referring  to  Figure  1,  there  is  shown  a  recording 
head  cartridge  comprising  a  recording  head  and  an  in- 
tegral  ink  container.  As  shown  in  this  Figure,  the 
recording  head  cartridge  (head  cartridge)  IJC  is 
mainly  comprised  of  a  recording  head  1300  and  an  ink 
container  1000.  They  are  integrally  formed.  The  head 

cartridge  IJC,  as  shown  in  Figure  7,  for  example,  is 
detachably  mountable  to  the  ink  jet  recording 
apparatus.  When  the  ink  in  the  ink  container  1000  is 
used  up,  it  is  replaced  with  a  flesh  recording  head 

5  cartridge. 
In  Figure  1,  the  recording  head  1300  comprises 

an  unshown  base  plate,  plural  electrothermal  trans- 
ducer  elements  and  driving  circuit  therefor.  Onto  the 
base  plate,  a  top  plate  having  proper  grooves  and 

10  recess  is  mounted  so  that  the  ejection  outlets  and  ink 
passages  corresponding  to  the  electrothermal  trans- 
ducer  elements  and  the  common  chamber  communi- 
cating  with  the  ink  passages  are  formed.  In  Figure  1, 
the  ejection  outlet  surface  having  the  ejection  outlets 

15  1300N  is  shown. 
As  will  be  understood  from  Figures  2,  3  and  4,  the 

ink  container  1  000  occupies  a  major  part  of  the  head 
cartridge  IJC,  and  the  ink  containing  chamber  is  pro- 
vided  therein. 

20  Figure  2  is  a  top  plan  view  partly  cross-section.  In 
Figure  2,  an  ink  retaining  member  900  functions  to 
temporarily  retain  the  ink  when  the  pressure  in  the  ink 
container  changes.  It  comprises  a  plurality  of  annular 
thin  plate  or  helical  thin  plate  901  for  providing  a 

25  groove  or  grooves  for  retaining  the  ink,  a  felt  core  902 
for  introducing  the  ink  to  the  ink  supply  outlet  for  the 
recording  head,  a  slit  for  projecting  the  thin  portions 
901  to  provide  the  capillary  force,  and  a  communicat- 
ing  part  for  introducing  the  ink  from  the  felt  core  902 

30  thereto.  In  this  embodiment  or  the  following  embodi- 
ments,  which  has  the  temporary  retaining  member, 
the  vacuum  relative  to  the  recording  head  is  main- 
tained  by  the  felt  core  902. 

The  retaining  member  900  is  disposed  adjacent 
35  the  ink  containing  chamber  of  the  container  1  000  and 

in  the  ink  supplying  passage  between  the  ink  contain- 
ing  chamber  and  the  recording  head  1300.  It  is  sepa- 
rated  from  the  ink  containing  chamber,  and  the 
ambience  therearound  is  opened  to  the  environmen- 

40  tal  air  through  an  air  vent  A2. 
As  shown  in  Figure  2,  the  ink  containing  chamber 

has  a  double  shell  structure.  More  particularly,  a  con- 
taining  chamber  is  provided  by  a  part  of  a  case  of  the 
ink  container  1000,  and  in  the  containing  chamber, 

45  there  is  an  internal  container  950  in  the  form  of  an 
inner  casing  having  the  similar  structure  as  the  con- 
taining  chamber.  The  ink  is  contained  in  the  inner  con- 
tainer  950.  The  inner  containing  950  is  supported  at 
two  positions  in  the  ink  containing  chamber.  The  other 

so  portion  in  the  containing  chamber  except  for  the  inter- 
nal  container  950,  there  is  filled  liquid  or  powdery  filler 
material  960.  The  inside  of  the  internal  ink  container 
950  is  communicated  with  the  ambience  by  a  com- 
municating  passage  provided  by  a  conduit  902A 

55  around  the  felt  core  902. 
As  described  in  the  foregoing,  the  double  shell 

structure  and  the  filler  material  between  the  outer  and 
inner  shells,  by  which  thermal  insulation  effect  is  pro- 

3 
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vided  to  maintain  a  substantially  constant  ink  tem- 
perature  therein  independently  of  the  ambient  tem- 
perature.  When  when  the  head  cartridge  is  kept 
unuse,  the  water  content  in  the  ink  is  prevented  from 
evaporating  through  the  casing  or  the  connecting 
parts.  On  the  contrary,  the  introduction  of  the  air  into 
the  ink  can  be  reduced.  As  a  result,  the  ink  is  main- 
tained  in  the  state  suitable  for  the  ink  ejection  by  the 
recording  head. 

With  the  structure  of  the  ink  container  having  the 
temporary  retaining  member  900,  the  air  is  introduced 
into  the  container  950  with  the  consumption  of  the  ink. 
Therefore,  if  the  sudden  change  occurs  in  the  ambient 
temperature,  for  example,  a  quick  temperature  rise 
occurs,  the  air  in  the  container  950  expands,  with  the 
result  that  the  ink  is  pushed,  but  it  is  temporarily 
retained  in  the  member  900.  However,  if  the  air  is 
introduced  into  the  container  950  by  other  than  the  ink 
consumption  through  the  internal  tank  950  casing, 
unexpected  air  expansion  occurs.  If  it  exceeds  the 
capacity  of  the  temporary  retaining  member  900,  the 
ink  leaks  at  the  recording  head.  Therefore,  in  order  to 
prevent  the  introduction  of  the  unnecessary  air  into 
the  inner  container  950,  the  provision  of  the  filler  ma- 
terial  960  around  the  inside  ink  container  950  is 
advantageous. 

The  liquid  usable  as  the  filler  material  has  a  larger 
specific  heat  and  has  a  non-volatile  property,  prefer- 
ably.  The  viscosity  of  the  liquid  is  preferably  high  so 
that  the  motion  thereof  resulting  from  the  recording 
movement  of  the  head  cartridge  attenuates  quickly  so 
as  not  to  influence  the  recording  operation.  If  the  filler 
material  is  powdery,  it  has  preferably  the  character- 
istics  of  absorbing  the  ink  in  case  where  the  ink  leaks 
out  of  the  internal  case  950. 

Examples  of  such  filler  liquids  include  n-heptanol, 
2-heptanol,  3-heptanol,  n-octanol,  2-octanol,  2-ethyl- 
hexanol,  2-ethylbutanol,  methylamide  alcohol,  nonanol, 
ethylene  glycol,  diethylene  glycol,  triethylene  glycol, 
glyceline,  propylene  glycol,  valeric  acid,  silicone  oil. 

Examples  of  filler  powder  include  polyethylene 
powder,  polypropylene  powder,  nylon  powder,  polys- 
tyrene  powder,  polyimide  resin  powder,  methacryl 
resin  powder,  powdery  NBR,  tetrafluoroethylene  resin 
powder,  vinyl  chloride  resin  powder. 

Figure  3  is  a  top  plan  view  of  a  head  cartridge 
according  to  another  embodiment  of  the  present 
invention.  In  Figure  3,  in  place  of  the  inner  container 
is  in  the  form  of  an  ink  bladder  970  made  of  flexible 
material  such  as  rubber.  Similarly  to  Figure  2  embo- 
diment,  the  space  between  the  bladder  accom- 
modator  and  the  ink  bladder  970  is  filled  with  the  filler 
material  960.  By  doing  so,  the  same  advantageous 
effects  are  provided.  The  existence  of  the  filler  ma- 
terial  960  buffers  the  motion  of  the  ink  bladder  970 
resulting  from  the  recording  movement  of  the  head 
cartridge.  Particularly,  the  possible  mixture  of  the  ink 
and  the  air  increasing  with  consumption  of  the  ink  are 

prevented  from  mixing  together  by  the  vibration  of  the 
recording  head.  By  doing  so,  the  introduction  of  the  air 
into  the  ink  can  be  suppressed. 

In  this  embodiment,  an  ink  absorbing  material 
5  made  of  porous  material  is  contained  in  the  ink  con- 

tainer.  More  particularly,  the  ink  absorbing  material 
6000  is  contained  in  the  inner  tank  950,  and  the  ink  is 
retained  in  the  absorbing  material.  The  space  in  the 
inner  tank  accommodator  except  for  the  inner  tank 

10  950  is  filled  with  the  filler  material  960  as  in  the  forego- 
ing  embodiment.  The  air  communication  with  the 
inside  of  the  inner  tank  950  is  accomplished  through 
a  communicating  pipe  7000.  The  configuration  of  the 
communicating  pipe  7000  is  not  limited  to  the  linear 

15  configuration  shown  in  Figure  4.  If  this  is  properly 
vent,  the  ink  leakage  from  the  inner  tank  950  can  be 
prevented.  The  ink  supply  to  the  recording  head  1300 
is  effected  through  the  supply  pipe  903.  With  this 
structure,  the  temporary  ink  retaining  member  900 

20  shown  in  Figures  2  and  4  is  not  used.  This  is  because 
the  ink  is  retained  in  the  absorbing  material,  and 
therefore,  the  pressure  relation  with  the  recording 
head  can  be  maintained  good,  and  therefore,  the 
excessive  ink  supply  from  the  internal  tank  950  or  the 

25  insufficient  ink  supply  can  be  prevented, 
In  the  conventional  structure  having  the  ink 

absorbing  material  6000  in  a  single  shell,  if  the  sud- 
den  ambient  condition  change  occurs,  or  when  the  ink 
distribution  in  the  ink  absorbing  material  changes,  or 

30  the  vacuum  condition  provided  by  the  ink  absorbing 
material  changes,  the  unusably  remaining  ink 
increases.  However,  using  the  structure  of  the  pre- 
sent  invention,  the  temperature  condition  underwhich 
the  ink  is  maintained  is  extremely  stabilized,  and 

35  therefore,  the  ink  distribution  in  the  ink  container,  the 
vacuum  condition  do  not  change  significantly,  and 
therefore,  the  ink  supply  is  stabilized,  so  that  the 
unusably  remaining  ink  can  be  reduced. 

Figure  5  shows  a  head  cartridge  according  to  a 
40  further  embodiment  of  the  present  invention.  This 

embodiment  corresponding  to  the  combination  of  Fig- 
ures  2  and  4  embodiments.  In  the  ink  passage  from 
the  inner  container  950  to  the  recording  head  1300  is 
provided  with  an  ink  retaining  member  900  for  tempor- 

45  arily  retaining  the  ink.  In  a  part  of  the  internal  container 
950  is  filled  with  an  ink  absorbing  material  6000.  With 
such  a  structure,  the  inksupply  action  is  good.  The  ink 
absorbing  material  in  the  internal  container  950  may 
occupy  only  a  part  thereof  or  the  entirety  thereof  as 

so  shown  in  Figure  4. 
The  present  invention  is  usable  with  a  recording 

head  cartridge  having  an  integral  recording  head  and 
an  ink  container,  but  is  also  usable  as  an  ink  container 
itself  which  is  detachably  mountable  to  the  recording 

55  head.  In  other  words,  the  present  invention  may  be 
incorporated  in  the  ink  container  itself  shown  in  Fig- 
ures  2,  3,  4  and  5  with  the  same  advantageous 
effects.  The  present  invention  may  be  usable  in  an  ink 

4 
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cartridge  with  the  same  good  advantageous  effects. 
When  the  structure  of  the  present  invention  is  used  in 
an  ink  cartridge,  the  filler  material  may  be  the  one  hav- 
ing  good  ink  absorbing  property.  Since  then,  the  filler 
material  may  be  used  as  residual  ink  absorbing  layer. 

Referring  to  Figure  6,  there  is  shown  an  ink  jet 
recording  apparatus  ICRA  incorporating  the  present 
invention.  A  carriage  HC  has  a  pin  (not  shown) 
engageable  with  helical  groove  of  a  lead  screw  5005. 
The  screw  5005  is  driven  through  a  driving  gear  501  1 
and  5009  in  association  with  forward  or  backward 
rotation  of  the  driving  motor  5013.  Then,  the  carriage 
HC  is  reciprocated  in  the  directions  indicated  by 
arrows  a  and  b  in  accordance  with  the  rotation  of  the 
lead  screw.  The  head  cartridge  IJC  shown  in  Figures 
1  and  2  is  mounted  on  the  carriage  HC.  The  structure 
for  the  positioning  of  the  recording  head  and  the  struc- 
ture  for  establishing  the  electric  signal  communication 
between  the  recording  head  and  the  main  assembly 
of  the  ink  jet  recording  apparatus,  are  omitted  in  Fig- 
ure  6  for  simplicity.  The  detail  thereof  is  disclosed  in 
Japanese  Patent  Application  Publication  No. 
241081/1988  which  has  been  assigned  to  the  assig- 
nee  of  this  application.  A  confining  plate  5002  con- 
fines  the  recording  material  such  as  paper  or  OHP  film 
or  the  like.  It  urges  the  recording  material  on  the  platen 
5000.  A  photocoupler  constituted  by  the  elements 
5007  and  5008  functions  to  detect  the  presence  of  a 
lever  5006  of  the  carriage  to  switch  the  rotational 
direction  of  the  motor  5013.  The  photocoupler  func- 
tions  as  a  home  position  detecting  means.  A  support- 
ing  member  5016  supports  a  capping  member  5022 
for  capping  the  front  side  of  the  recording  head.  A 
sucking  means  5015  functions  to  suck  the  air  out  of 
the  cap  when  it  caps  the  front  side.  By  doing  so,  the 
recording  head  recovery  operation  is  effected  by 
sucking  the  ink  out  through  the  ejection  outlets.  A 
cleaning  blade  5017  is  moved  by  a  member  5019. 
They  are  supported  on  a  main,  frame  501  8.  The  blade 
may  be  of  another  known  type.  A  lever  5012  is  oper- 
ated  when  the  sucking  recovery  operation  is  started, 
and  it  moves  together  with  the  movement  of  the  cam 
5020  engaging  with  the  carriage.  The  driving  force 
from  the  driving  motor  is  controlled  by  a  known  trans- 
mitting  means  such  as  clutching  mechanism  or  the 
like.  The  capping,  cleaning  and  the  sucking  recovery 
operation  are  carried  out  when  the  carriage  HC  is 
positioned  at  the  home  position  region,  by  way  of  the 
lead  screw  5005.  However  another  mechanism  may 
be  used  to  carry  out  these  operations  at  the  known 
timing. 

The  present  invention  is  particularly  suitably 
usable  in  an  ink  jet  recording  head  and  recording 
apparatus  wherein  thermal  energy  by  an  electrother- 
mal  transducer,  laser  beam  or  the  like  is  used  to  cause 
a  change  of  state  of  the  ink  to  eject  or  discharge  the 
ink.  This  is  because  the  high  density  of  the  picture  ele- 
ments  and  the  high  resolution  of  the  recording  are 

possible. 
The  typical  structure  and  the  operational  principle 

are  preferably  the  ones  disclosed  in  U.S.  Patent  Nos. 
4,723,129  and  4,740,796.  The  principle  and  structure 

5  are  applicable  to  a  so-called  on-demand  type  record- 
ing  system  and  a  continuous  type  recording  system. 
Particularly,  however,  it  is  suitable  for  the  on-demand 
type  because  the  principle  is  such  that  at  least  one 
driving  signal  is  applied  to  an  electrothermal  trans- 

10  ducer  disposed  on  a  liquid  (ink)  retaining  sheet  or 
liquid  passage,  the  driving  signal  being  enough  to  pro- 
vide  such  a  quick  temperature  rise  beyond  a  depar- 
ture  from  nucleation  boiling  point,  by  which  the 
thermal  energy  is  provided  by  the  electrothermal 

15  transducer  to  produce  film  boiling  on  the  heating  por- 
tion  of  the  recording  head,  whereby  a  bubble  can  be 
formed  in  the  liquid  (ink)  corresponding  to  each  of  the 
driving  signals.  By  the  production,  development  and 
contraction  of  the  the  bubble,  the  liquid  (ink)  is  ejected 

20  through  an  ejection  outlet  to  produce  at  least  one 
droplet.  The  driving  signal  is  preferably  in  the  form  of 
a  pulse,  because  the  development  and  contraction  of 
the  bubble  can  be  effected  instantaneously,  and 
therefore,  the  liquid  (ink)  is  ejected  with  quick  res- 

25  ponse.  The  driving  signal  in  the  form  of  the  pulse  is 
preferably  such  as  disclosed  in  U.S.  Patents  Nos. 
4,463,359  and  4,345,262.  In  addition,  the  tempera- 
ture  increasing  rate  of  the  heating  surface  is  prefer- 
ably  such  as  disclosed  in  U.S.  Patent  No.  4,313,124. 

30  The  structure  of  the  recording  head  may  be  as 
shown  in  U.S.  Patent  Nos.  4,558,333  and  4,459,600 
wherein  the  heating  portion  is  disposed  at  a  bent  por- 
tion,  as  well  as  the  structure  of  the  combination  of  the 
ejection  outlet,  liquid  passage  and  the  electrothermal 

35  transducer  as  disclosed  in  the  above-mentioned 
patents.  In  addition,  the  present  invention  is  applic- 
able  to  the  structure  disclosed  in  Japanese  Laid-Open 
Patent  Application  No.  123670/1984  wherein  a  com- 
mon  slit  is  used  as  the  ejection  outlet  for  plural 

40  electrothermal  transducers,  and  to  the  structure  dis- 
closed  in  Japanese  Laid-Open  Patent  Application  No. 
138461/1984  wherein  an  opening  for  absorbing 
pressure  wave  of  the  thermal  energy  is  formed  corre- 
sponding  to  the  ejecting  portion.  This  is  because  the 

45  present  invention  is  effective  to  perform  the  recording 
operation  with  certainty  and  at  high  efficiency  irres- 
pective  of  the  type  of  the  recording  head. 

The  present  invention  is  effectively  applicable  to 
a  so-called  full-line  type  recording  head  having  a 

so  length  corresponding  to  the  maximum  recording 
width.  Such  a  recording  head  may  comprise  a  single 
recording  head  and  plural  recording  head  combined 
to  cover  the  maximum  width. 

In  addition,  the  present  invention  is  applicable  to 
55  a  serial  type  recording  head  wherein  the  recording 

head  is  fixed  on  the  main  assembly,  to  a  replaceable 
chip  type  recording  head  which  is  connected  electri- 
cally  with  the  main  apparatus  and  can  be  supplied 

5 
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with  the  ink  when  it  is  mounted  in  the  main  assembly, 
or  to  a  cartridge  type  recording  head  having  an  inte- 
gral  ink  container. 

The  provisions  of  the  recovery  means  and/or  the 
auxiliary  means  for  the  preliminary  operation  are  pref- 
erable,  because  they  can  further  stabilize  the  effects 
of  the  present  invention.  As  for  such  means,  there  are 
capping  means  for  the  recording  head,  cleaning 
means  therefor,  pressing  or  sucking  means,  prelimi- 
nary  heating  means  which  may  be  the  electrothermal 
transducer,  an  additional  heating  element  or  a  combi- 
nation  thereof.  Also,  means  for  effecting  preliminary 
ejection  (not  for  the  recording  operation)  can  stabilize 
the  recording  operation. 

As  regards  the  variation  of  the  recording  head 
mountable,  it  may  be  a  single  corresponding  to  a 
single  color  ink,  or  may  be  plural  corresponding  to  the 
plurality  of  ink  materials  having  different  recording 
color  or  density.  The  present  invention  is  effectively 
applicable  to  an  apparatus  having  at  least  one  of  a 
monochromatic  mode  mainly  with  black,  a  multi-color 
mode  with  different  color  ink  materials  and/or  a  full-co- 
lor  mode  using  the  mixture  of  the  colors,  which  may 
be  an  integrally  formed  recording  unit  or  a  combi- 
nation  of  plural  recording  heads. 

Furthermore,  in  the  foregoing  embodiment,  the 
ink  has  been  liquid.  It  may  be,  however,  an  ink  ma- 
terial  which  is  solidified  below  the  room  temperature 
but  liquefied  at  the  room  temperature.  Since  the  ink  is 
controlled  within  the  temperature  not  lower  than  30  °C 
and  not  higher  than  70  °C  to  stabilize  the  viscosity  of 
the  ink  to  provide  the  stabilized  ejection  in  usual 
recording  apparatus  of  this  type,  the  ink  may  be  such 
that  it  is  liquid  within  the  temperature  range  when  the 
recording  signal  is  the  present  invention  is  applicable 
to  other  types  of  ink.  In  one  of  them,  the  temperature 
rise  due  to  the  thermal  energy  is  positively  prevented 
by  consuming  it  for  the  state  change  of  the  ink  from 
the  solid  state  to  the  liquid  state.  Another  ink  material 
is  solidified  when  it  is  left,  to  prevent  the  evaporation 
of  the  ink.  In  either  of  the  cases,  the  application  of  the 
recording  signal  producing  thermal  energy,  the  ink  is 
liquefied,  and  the  liquefied  ink  may  be  ejected. 
Another  ink  material  may  start  to  be  solidified  at  the 
time  when  it  reaches  the  recording  material.  The  pre- 
sent  invention  is  also  applicable  to  such  an  ink  ma- 
terial  as  is  liquefied  by  the  application  of  the  thermal 
energy.  Such  an  ink  material  may  be  retained  as  a 
liquid  or  solid  material  in  through  holes  or  recesses 
formed  in  a  porous  sheet  as  disclosed  in  Japanese 
Laid-Open  Patent  Application  No.  56847/1979  and 
Japanese  Laid-Open  Patent  Application  No. 
71260/1985.  The  sheet  is  faced  to  the  electrothermal 
transducers.  The  most  effective  one  for  the  ink  mate- 
rials  described  above  is  the  film  boiling  system. 

The  ink  jet  recording  apparatus  may  be  used  as 
an  output  terminal  of  an  information  processing 
apparatus  such  as  computer  or  the  like,  as  a  copying 

apparatus  combined  with  an  image  reader  or  the  like, 
or  as  a  facsimile  machine  having  information  sending 
and  receiving  functions. 

As  will  be  understood  from  the  foregoing,  accord- 
5  ing  to  the  present  invention,  a  double-shell  structure 

is  used,  and  the  ink  is  contained  in  the  internal  casing. 
Between  the  outer  casing  and  the  inner  casing,  the  fil- 
ler  material  is  provided  to  thermally  insulate  the  ink  in 
the  container.  In  addition,  the  air  introduction  into  the 

10  ink  or  the  ink  evaporation  can  be  prevented.  As  a 
result,  the  ink  can  be  maintained  under  the  stabilized 
good  conditions,  and  therefore,  the  ink  is  used  up  effi- 
ciently,  and  the  proper  recording  operation  can  be 
carried  out. 

15  While  the  invention  has  been  described  with 
reference  to  the  structures  disclosed  herein,  it  is  not 
confined  to  the  details  set  forth  and  this  application  is 
intended  to  cover  such  modifications  or  changes  as 
may  come  within  the  purposes  of  the  improvements 

20  or  the  scope  of  the  following  claims. 

Claims 

25  1.  An  ink  container  for  containing  ink,  comprising: 
an  outer  casing; 
an  inner  casing,  in  said  outer  casing,  for 

containing  the  ink  therein; 
filler  material  disposed  between  said  outer 

30  casing  and  said  inner  casing  to  isolate  the  ink 
from  ambient  condition  change. 

2.  A  container  according  to  Claim  1,  wherein  said  fil- 
ler  material  is  liquid  or  powder  exhibiting  thermal 

35  insulation  property  or  sealing  property. 

3.  A  recording  head  cartridge,  comprising: 
an  ink  container  for  containing  ink,  includ- 

ing  an  outer  casing;  an  inner  casing,  in  said  outer 
40  casing,  for  containing  the  ink  therein;  filler  ma- 

terial  disposed  between  said  outer  casing  and 
said  inner  casing  to  isolate  the  ink  from  ambient 
condition  change; 

a  recording  head  for  ejecting  the  ink  from 
45  said  ink  container;  and 

mounting  means  for  integrally  mounting 
said  ink  container  and  said  recording  head. 

4.  A  recording  head  cartridge  according  to  Claim  3, 
so  wherein  said  filler  material  is  liquid  or  powder 

exhibiting  thermal  insulation  property  or  sealing 
property. 

5.  A  recording  head  cartridge  according  to  Claim  3, 
55  wherein  a  film  boiling  is  produced  using  thermal 

energy  to  crease  a  bubble  to  eject  the  ink. 

6.  An  ink  jet  recording  apparatus  for  effecting 
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recording  by  ejecting  ink,  comprising: 
a  recording  head  cartridge,  including  an 

ink  container  for  containing  ink,  said  container 
including  an  outer  casing;  an  inner  casing,  in  said 
outer  casing,  for  containing  the  ink  therein;  filler  5 
material  disposed  between  said  outer  casing  and 
said  inner  casing  to  isolate  the  ink  from  ambient 
condition  change; 

a  recording  head  for  ejecting  the  ink  from 
said  ink  container;  10 

mounting  means  for  integrally  mounting 
said  ink  container  and  said  recording  head;  and 

a  mounting  portion  for  receiving  said 
recording  head  and  said  ink  container. 

15 
An  apparatus  according  to  Claim  6,  wherein  said 
filler  material  is  liquid  or  powder  exhibiting  ther- 
mal  insulation  property  or  sealing  property. 

An  apparatus  according  to  Claim  6,  wherein  a  film  20 
boiling  is  produced  using  thermal  energy  to 
crease  a  bubble  to  eject  the  ink. 
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