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An  ink  jet  recording  apparatus. 

©  An  ink  jet  recording  apparatus  wherein  an  image 
is  formed  on  a  recording  material  by  ejection  of 
coloring  agents  having  different  colors  from  plural 
recording  heads  includes  a  discriminator  for  dis- 
criminating  whether  an  image  having  a  edge  and  an 
image  having  high  image  density  are  overlaid  or  not; 
and  a  controller,  responsive  to  the  discriminator,  for 
reducing  quantity  of  the  coloring  agent  for  the  high 
density  image  at  a  position  corresponding  to  at  least 
one  of  the  edge  and  a  periphery  of  the  edge. 
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AN  INK  JET  RECORDING  APPARATUS 

In  addition,  in  the  case  where  the  sheet  feeding 
speed  is  increased  in  an  attempt  to  increase  the 
throughput,  there  occurs  a  possibility  that  the  sec- 
ond  color  ink  is  ejected  before  the  first  ink  is  dried. 

5  The  same  image  blurring  occurs  in  this  case,  too. 

FIELD  OF  THE  INVENTION  AND  RELATED  ART 

The  present  invention  relates  to  an  ink  jet  re- 
cording  apparatus  having  a  plurality  of  recording 
head. 

An  ink  jet  recording  apparatus  for  recording 
images  is  known  wherein  ink  or  another  coloring 
agent  is  ejected  on  a  recording  material  to  form  the 
images.  The  ink  jet  recording  apparatus  becomes 
widely  used  because  of  the  advantages  that  the 
noise  is  small  because  it  is  non-impact  type  and 
that  color  image  recording  is  easy  using  various 
color  inks  and  other  advantages. 

Referring  first  to  Figure  14,  there  is  shown  a 
conventional  ink  jet  recording  apparatus  in  a  per- 
spective  view.  The  ink  jet  recording  apparatus 
comprises  a  recording  material  5  in  the  form  of  a 
roil,  recording  material  conveying  rollers  1  and  2,  a 
feeding  roller  3  which  is  driven  by  a  sub-scanning 
motor  50  to  be  fed  in  a  direction  indicated  by  an 
arrow  f.  Across  the  recording  material  5.  guide  rails 
6  and  7  are  extended  in  parallel  on  which  a  record- 
ing  head  unit  9  is  carried  on  a  carriage  for  main- 
scanning  movement.  The  carriage  8  has  four  color 
recording  heads  9Y.  9M,  9C,  9BK  for  yellow,  ma- 
genta,  cyan  and  black  colors.  They  are  connected 
for  the  four  color  ink  containers,  respectively.  The 
recording  material  5  is  intermittently  fed  by  the 
amount  corresponding  to  the  printing  width  of  the 
recording  head  9.  When  the  recording  material  5  is 
not  moved,  the  recording  head  9  moves  in  the 
direction  indicated  by  an  arrow  P,  and  ink  droplets 
are  ejected  in  accordance  with  the  image  signal. 
The  conventional  apparatus  involves  a  problem, 
that  is,  in  the  case  where  after  a  solid  image  is 
printed  in  one  color,  a  line  image  such  as  a  char- 
acter  is  printed  thereon  in  a  different  color  before 
the  first  ink  dries,  edges  of  the  line  image  are 
blurred.  Figures  12A  and  12B  schematically  show 
the  overlapping  of  the  ink  layers  at  the  instance 
when  the  second  line  image  is  printed  before  the 
first  color  image  is  not  dried.  Figure  12A  is  a  top 
plan  view,  and  Figure  12B  is  a  sectional  view  taken 
along  a  chain  line  of  Figure  12A. 

From  the  state  shown  in  Figures  12A  and  12B, 
both  of  the  first  color  ink  and  the  second  color  ink 
are  evaporated  and  absorbed  into  the  recording 
sheet.  Figures  13A  and  13B  show  schematically 
the  state  wherein  the  first  color  and  the  second 
color  are  mixed.  That  is,  before  the  first  ink  is  not 
dried,  the  second  ink  is  overlaid  thereon,  and  there- 
fore,  as  shown  in  Figure  13B,  the  second  ink  flows 
outside,  so  that  the  edges  of  the  line  is  blurred  by 
the  mixture  of  the  first  color  and  the  second  color, 
as  shown  in  Figure  13A. 

SUMMARY  OF  THE  INVENTION 

to  Accordingly,  it  is  a  principal  object  of  the 
present  invention  to  provide  an  improved  ink  jet 
recording  apparatus. 

It  is  another  object  of  the  present  invention  to 
provide  an  ink  jet  recording  apparatus  wherein 

is  even  when  coloring  agents  having  different  colors 
are  overlaid,  unnecessary  color  mixture  is  prevent- 
ed  to  provide  a  sharp  and  clear  image. 

It  is  a  further  object  of  the  present  invention  to 
provide  an  ink  jet  recording  apparatus  wherein  an 

20  image  having  an  edge  and  a  high  density  image 
are  overlaid,  quantity  of  the  coloring  agent  for  the 
high  density  image  is  increased  at  the  position  or 
positions  corresponding  to  the  edge  or  periphery  of 
the  edge,  by  which  the  edge  blur  of  the  line  image 

25  by  the  color  mixture  is  prevented. 
These  and  other  objects,  features  and  advan- 

tages  of  the  present  invention  will  become  more 
apparent  upon  a  consideration  of  the  following  de- 
scription  of  the  preferred  embodiments  of  the 

30  present  invention  taken  in  conjunction  with  the  ac- 
companying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
35 

Figure  1  shows  a  general  arrangement  of  an 
ink  jet  recording  apparatus  according  to  an  em- 
bodiment  of  the  present  invention. 

Figure  2  is  a  flow  chart  illustrating  the  al- 
40  gorithm  of  the  ink  jet  recording  apparatus  accord- 

ing  to  a  first  embodiment  of  the  present  invention. 
Figures  3  and  4  are  top  plan  views  or  sec- 

tional  views  of  a  print  illustrating  the  improved  line 
image. 

45  Figure  5  is  a  sectional  view  illustrating  a 
recording  head  according  to  an  embodiment  of  the 
present  invention. 

Figure  6  is  a  flow  chart  showing  an  algorithm 
of  the  apparatus  according  to  a  second  embodi- 

50  ment  of  the  present  invention. 
Figure  7  is  a  flow  chart  showing  an  algorithm 

of  the  apparatus  according  to  a  third  embodiment 
of  the  present  invention. 

Figure  8  shows  an  ink  supply  system  of  an 
ink  jet  recording  apparatus  according  to  an  em- 
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The  color  image  information  on  the  original  is  read 
for  each  of  the  color  components,  and  the  read  is 
converted  to  electric  digital  signals.  The  digital 
signal  is  transmitted  to  an  unshown  image  discrimi- 

5  nator,  where  the  discrimination  is  made  as  to 
whether  the  region  of  the  image  is  a  character 
portion  having  edges,  solid  high  density  portion  or 
another  portion. 

Then,  the  processing  which  will  be  described 
;o  hereinafter  is  performed,  and  the  signals  are  sup- 

plied  to  the  printer  302  which  produces  ejection 
printing  signals  of  the  recording  head  for  the  re- 
spective  colors. 

The  description  will  be  made  as  to  the  ejection 
75  principle  of  the  ink  jet  recording  apparatus  in  this 

embodiment.  The  recording  head  used  in  the  ink 
jet  recording  apparatus  includes  fine  liquid  ejection 
outlets  (orifices),  liquid  passages,  energy  applying 
portions  disposed  on  a  part  of  liquid  passages,  and 

20  energy  generating  means  for  generating  liquid 
droplet  forming  energy  to  the  liquid  at  the  energy 
applying  portion. 

As  for  the  energy  generating  means  for  gen- 
erating  such  energy,  there  are  electromechanical 

25  transducer  such  as  a  piezoelectric  element,  a  liquid 
produce  heat,  by  which  the  liquid  droplet  is  eject- 
ed,  and  an  electrothermal  transducer  for  heating 
the  liquid  to  eject  it. 

Among  them,  the  recording  head  using  the 
30  thermal  energy  is  advantageous  in  that  the  liquid 

outlets  (orifices)  for  ejecting  liquid  droplets  can  be 
disposed  at  a  high  density,  and  therefore,  a  high 
resolution  recording  is  possible.  Recording  head 
using  the  electrothermal  transducers  as  the  energy 

35  generating  means  can  be  reduced  in  its  size,  and 
in  addition,  the  advantages  of  IC  technique  or 
microprocessing  technique  which  are  recently  re- 
markably  improved  in  the  semiconductor  manufac- 
turing  field  can  be  used  to  a  great  extent.  Further- 

40  more,  it  can  be  easily  produced  in  the  form  of  an 
elongated  head  or  a  two  dimensional  head.  There- 
fore,  it  is  easy  to  produce  it  in  a  multi-nozzle-high 
density  head.  In  addition,  it  can  be  mass-produced 
at  low  manufacturing  cost.  The  ink  jet  recording 

45  head  using  the  electrothermal  transducer  as  the 
energy  generating  means  and  produced  through  a 
semiconductor  manufacturing  process,  generally 
has  liquid  passages  corresponding  to  the  respec- 
tive  orifices,  wherein  the  thermal  energy  is  applied 

so  to  the  liquid  filling  the  liquid  passages  by  the 
electrothermal  transducers  to  eject  the  liquid 
through  the  orifice.  A  common  chamber  is  provided 
to  supply  the  liquid  to  the  respective  liquid  pas- 
sages. 

55  Figure  9  shows  a  general  arrangement  of  the 
ink  jet  recording  head  which  comprises  an  elec- 
trothermal  transducer  103  formed  as  a  film  on  a 
substrate  102  through  a  semiconductor  manufactur- 

bodiment  of  the  present  invention. 
Figure  9  is  a  perspective  view  showing  de- 

tails  of  the  recording  head  according  to  an  embodi- 
ment  of  the  present  invention. 

Figure  10  is  a  sectional'  view  of  a  recording 
head  of  an  ink  jet  recording  apparatus  according  to 
a  third  embodiment  of  the  present  invention. 

Figure  1  1  shows  a  control  system  for  an  ink 
jet  recording  apparatus  according  to  an  embodi- 
ment  of  the  present  invention. 

Figures  12A,  12B,  13A  and  13B  are  top  plan 
views  and  sectionals  views  of  a  print,  illustrating 
the  blurness  occurring  in  a  conventional  apparatus. 

Figure  14  is  a  perspective  view  of  a  part  of  a 
conventional  ink  jet  recording  apparatus. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  preferred  embodiments  of  the  present  in- 
vention  will  be  described  in  conjunction  with  the 
accompanying  drawings. 

Embodiment  1 

Figure  1  is  a  sectional  view  of  an  ink  jet  record- 
ing  apparatus  according  to  an  embodiment  of  the 
present  invention.  The  general  arrangement  will 
first  be  described.  The  apparatus  comprises  a 
scanner  301  for  reading  an  original  and  converting 
the  outputs  thereof  to  electric  signals.  The  output 
of  the  scanner  is  supplied  as  a  driving  signal  to  a 
recording  head  305  of  a  printer  302.  A  sheet  feeder 
303  accommodates  recording  sheet  (recording  ma- 
terial)  and  is  effective  to  feed  the  recording  sheets 
one-by-one  to  a  belt  conveyer  304.  The  recording 
sheet  is  imparted  the  printing  by  the  recording 
head  305  while  it  is  conveyed  by  the  belt  conveyer 
305.  It  is  discharged  to  a  tray  420  through  an 
image  fixing  and  discharging  station  307. 

The  apparatus  further  comprises  a  recovery 
gap  306  to  maintain  the  recording  head  305  in  a 
printable  state. 

In  the  scanner  301,  an  original  401  is  scanned 
by  an  original  scanning  unit  402.  The  original  scan- 
ning  unit  402  contains  a  unit  magnification  color 
separation  line  sensor  (color  image  sensor)  404,  a 
rod  array  lens  403  and  an  exposure  lamp  405. 
Simultaneously  with  the  original  scanning  unit  402 
starting  its  scanning  movement  in  the  direction  of 
the  arrow  to  read  an  image  of  the  original  401  on 
an  original  supporting  platen,  an  exposure  lamp 
405  in  the  original  scanning  unit  402  is  turned  on, 
by  which  the  light  reflected  by  the  original  401  is 
guided  by  the  rod  array  lens  403  to  be  concen- 
trated  on  the  unit  magnification  color  separation 
line  sensor  which  is  a  color  image  reading  sensor. 
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the  orifice  53  from  the  chamber  52  through  an 
unshown  liquid  passage. 

During  the  recovery  operation  wherein  air  bub- 
ble  or  bubbles  stagnating  in  the  common  chamber 

5  52  or  the  liquid  supply  system  is  removed,  or  the 
recording  head  is  cooled,  the  recovery  pump  59  is 
operated  to  supply  the  recording  liquid  into  the 
common  chamber  52  through  the  circulation  pipe 
61,  by  which  the  recording  liquid  is  supplied  from 

w  the  common  chamber  52  through  the  first  supply 
pipe  57  back  to  the  supply  container  55,  thus 
circulating  the  liquid. 

At  the  initial  liquid  supply  operation,  the  elec- 
tromagnetic  valve  62  is  closed,  and  the  recording 

15  liquid  is  forcedly  supplied  into  the  common  cham- 
ber  52  through  the  circulation  pipe  61  by  the  pump 
59,  by  which  the  air  bubble  or  bubbles  are  dis- 
charged,  and  the  recording  liquid  is  discharged 
through  the  orifice  53. 

20  The  recording  sheet  used  as  the  recording 
material  is  closely  contacted  and  retained  on  the 
conveyer  belt  61  electrically  charged  by  a  corona 
discharging  means  606,  and  is  conveyed  by  the 
rotation  of  the  driving  roller  602.  The  gap  between 

25  the  ejecting  surface  and  the  recording  sheet  is 
maintained  by  contact  of  pins  616.  In  this  state, 
when  the  recording  sheet  passes  below  the  record- 
ing  head  110C,  11  0M,  110Y  and  110BK,  the  print- 
ing  operation  in  the  respective  colors  are  per- 

30  formed,  so  that  cyan  image,  magenta  image,  yel- 
low  image  and  the  black  images  are  printed  in  the 
order  named. 

The  description  will  be  made  further  with  re- 
spect  to  Figure  5.  The  recording  sheet  discharged 

35  from  registration  rollers  415  and  416  is  conveyed 
along  the  guide  plate  600  to  the  conveyer  belt  601  . 
The  conveyer  belt  601  has  a  two  layer  structure 
including  an  insulating  layer,  at  the  recording  paper 
side,  having  a  volume  resistivity  of  not  less  than 

40  1012  ohm.cm,  and  a  conductive  layer,  at  the  op- 
posite  side,  having  a  volume  resistance  of  not  more 
than  108  ohm.cm.  The  conveyer  belt  601  is 
stretched  around  the  driving  roller  602,  the  follower 
roller  605  and  tension  rollers  604  and  605  by  a 

45  tension  force  of  2  -  5  kg.  It  is  moved  in  the 
direction  A  by  a  motor  (not  shown)  coupled  with 
the  driving  roller  602.  The  recording  paper  is  car- 
ried  on  the  conveyer  belt  601  immediately  before 
the  conductive  roller  607.  At  this  time,  the  surface 

so  of  the  conveyer  belt  601  is  charged  by  a  charger 
606  to  a  potential  of  from  several  hundreds  to 
several  thousands  V.  When  the  recording  sheet 
carried  on  the  conveyer  belt  601  reaches  a  ground- 
ed  conductive  roller  607,  an  electrostatic  attraction 

55  force  is  produced  between  the  recording  paper  and 
the  conveying  belt  601  so  that  the  recording  paper 
is  retained  closely  on  the  conveyer  belt  601.  With 
this  state  maintained,  the  transfer  material  reaches 

ing  process  including  an  etching  step,  an  evapora- 
tion  step  or  a  sputtering  step,  electrodes  104,  noz- 
zle  walls  105  and  a  top  plate  106.  Recording  liquid 
1  12  is  supplied  into  a  common  chamber  108  of  the 
recording  head  101  from  an  unshown  liquid  con- 
tainer  through  a  liquid  supply  pipe  107.  Designated 
by  a  reference  109  is  a  connector  for  supplying  the 
liquid. 

The  liquid  112  supplied  into  the  common 
chamber  108  is  supplied  into  the  nozzle  110  by 
capirally  action,  and  is  retained  there  by  formation 
of  a  meniscus  at  the  orifice  of  the  nozzle  end.  By 
supplying  electric  power  to  the  electrothermal  tran- 
sducer  103,  the  liquid  on  the  electrothermal  trans- 
ducer  is  heated,  by  which  a  bubble  is  produced. 
By  the  bubble  formation  energy,  a  liquid  droplet  is 
ejected  through  the  orifice  111.  By  the  structures 
described  above,  a  multi-nozzle  ink  jet  recording 
head  having  a  high  density  such  as  16  nozzles-mm 
can  be  produced. 

Figure  8  shows  the  structures  of  an  elongated 
recording  head  having  multi-nozzles  and  an  ink 
supply  means.  The  recording  head  1  comprises  a 
common  chamber  52  and  liquid  ejection  outlets 
(orifices)  53  arranged  in  the  recording  liquid  ejec- 
tion  surface  54.  In  this  embodiment,  the  number  of 
the  ejection  outlets  53  is  enough  to  cover  the  width 
of  the  recording  material.  By  selectively  driving  the 
heat  generating  elements  on  unshown  liquid  pas- 
sages  communicating  with  the  respective  outlets 
53,  the  recording  liquid  is  ejected,  so  that  the 
recording  operation  can  be  carried  out  without 
head  movement  in  the  main-scanning  direction. 

The  ink  supply  system  includes  a  recording 
liquid  supply  container  for  supplying  the  recording 
liquid  to  the  recording  head  1  ,  a  main  container  56 
for  supplying  the  recording  liquid  to  the  container 
55,  wherein  the  recording  liquid  is  supplied  from 
the  container  55  through  the  supply  pipe  57  to  the 
common  chamber  52  of  the  recording  head.  When 
the  recording  liquid  is  to  be  replenished,  the  re- 
cording  liquid  can  be  supplied  into  the  supply 
container  5  from  a  main  container  56  through  a 
one-way  replenishing  valve  58  by  a  recovery  pump 
59. 

The  system  further  comprises  a  one-way  valve 
used  for  a  recovery  operation  for  recovering  the 
function  of  the  recording  head  1  ,  a  circulation  pipe 
61  in  which  the  recovery  valve  10  is  mounted,  an 
electromagnetic  valve  62  in  the  first  supply  pipe  57 
described  above,  and  an  air  vent  valve  63  for  the 
supply  container. 

In  the  recording  head  1,  the  recording  liquid 
supply  system  and  the  recovery  system,  the  elec- 
tromagnetic  valve  62  is  opened  during  the  record- 
ing  operation,  so  that  the  recording  liquid  is  sup- 
plied  into  the  common  chamber  52  by  the  weight 
of  the  liquid  from  the  supply  tank  55,  and  is  fed  to 
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tern  for  the  ink  jet  recording  apparatus  of  this 
embodiment.  The  control  system  comprises  a  con- 
trol  circuit  800  including  a  microcomputer,  memory 
means  801  -  804  for  storing  image  data  covering 

5  one  page  of  each  of  cyan,  magenta,  yellow  and 
black  image  components,  and  image  feature  ex- 
tractors  805,  806,  807  and  808  for  discriminating 
whether  a  part  of  the  image  around  a  noted  image 
portion  in  the  one  page  image  data  stored  in  each 

w  of  the  memory  means  801  -  804  is  a  high  density 
solid  image  or  an  edge  image.  The  image  feature 
extractors  805  -  808  supply  the  results  of  discrimi- 
nation  to  the  control  circuit  800. 

Figure  2  is  a  flow  chart  showing  the  operation 
75  of  the  control  in  this  embodiment.  In  this  embodi- 

ment,  in  the  case  where  it  is  discriminated  that  on 
a  high  density  solid  image  portion,  a  line  image 
having  an  edge  is  printed  in  a  different  color,  the 
quantity  of  the  liquid  for  the  high  density  image  is 

20  reduced  at  the  position  corresponding  to  the  edge. 
The  image  data  for  one  original  page  read  by  an 
unshown  reading  station  are  separated  into  cyan, 
magenta,  yellow  and  black  color  components  and 
are  stored  in  the  memory  means  801  -  804. 

25  The  control  circuit  800  discriminates  whether 
the  color  component  image  is  solid  image  or  not 
(S2)  in  a  predetermined  region  about  a  noted  im- 
age  portion.  If  it  is  not  the  solid  image,  the  normal 
printing  operation  is  performed  in  the  color  (S8).  If 

30  it  is  the  solid  image,  the  discrimination  is  made  as 
to  whether  or  not  the  subsequent  image  or  images 
have  an  edge  or  edges  (S4).  If  not,  the  step  S8  is 
executed,  by  which  the  normal  printing  operation  is 
carried  out.  If  there  is  an  edge,  the  low  quantity 

35  (density)  printing  is  executed  S6. 
Then,  the  operation  proceeds  to  the  next  re- 

gion  about  the  next  noted  image  portion,  and  the 
above-operation  is  repeated  until  the  entire  region 
is  covered  (S10,  S12). 

40  The  control  is  effected  to  the  cyan,  magenta, 
yellow  heads  with  the  delay  of  time  corresponding 
to  the  time  required  for  the  movement  between  the 
heads. 

In  Figures  3A  and  3B,  the  overlapping  of  the 
45  ink  layers  when  the  high  density  solid  image 

(background  of  the  line  image  and  having  the  sec- 
ond  color)  is  printed  at  low  density.  As  will  be 
understood,  both  of  the  first  color  ink  and  the 
second  color  ink  are  evaporated  and  absorbed  into 

so  the  paper.  Figures  4A  and  4B  show  the  mixed  state 
of  the  second  color  ink  and  the  first  color  ink. 
However,  the  ink  at  the  edge  of  the  line  image 
does  not  overflow,  and  therefore,  the  edge  is  not 
blurred.  As  to  how  far  of  the  peripheral  of  the  edge 

55  is  extracted  from  the  line  image,  and/or  as  to  what 
degree  the  density  of  the  solid  image  there  is 
decreased,  one  ordinary  skilled  in  the  art  can  de- 
termine  the  optimum  in  consideration  of  the  ink 

the  printing  station  608.  The  printing  station  com- 
prises  a  head  block  660,  printing  heads  110C, 
110M,  110Y  and  110BK,  a  platen  615,  pins  616,  a 
spring  617  and  guide  pin  618.  Here,  the  clearance 
between  the  printing  head  110C,  110M,  110Y  and 
110BK  and  the  printing  surface  of  the  recording 
paper  is  preferably  maintained  within  100  microns 
difference  from  a  predetermined  set  clearance. 
Therefore,  the  platen  615  has  a  surface  flatness  of 
several  tens  microns  at  its  surface  contactable  to 
the  conveyer  belt  601  so  that  the  conveyer  belt 
601  constitute  a  flat  surface  at  the  printing  station 
608.  The  printing  head  110C,  110M,  110Y  and 
110BK  are  precisely  positioned  by  the  head  block 
660  so  that  the  surface  flatness  of  the  surface 
constituting  all  of  the  orifice  surfaces  of  the  heads 
is  approximately  several  tens  microns.  The  platen 
615  is  provided  with  pins  616  for  the  positioning. 
When  the  platen  615  is  upwardly  urged  toward  the 
head  block  660  by  the  spring  force  of  the  spring 
617  along  the  guide  pin  618,  the  top  of  the  pin  616 
abuts  the  head  block  660,  by  which  a  clearance  1_ 
for  permitting  passage  of  the  recording  paper  is 
provided.  When  the  recording  paper  is  conveyed  in 
such  a  structure,  the  clearance  accuracy  between 
the  printing  surface  of  the  recording  paper  at  the 
printing  station  608  and  the  orifice  surfaces  of  the 
heads  is  maintained  within  100  microns  with  re- 
spect  to  a  predetermined  set  clearance,  since  the 
recording  paper  is  closely  contacted  on  the  con- 
veyer  belt  601  by  the  electrostatic  force. 

Next,  the  recording  paper  passes  through  the 
printing  station  608,  by  which  respective  color  im- 
ages  are  printed  thereon  by  the  printing  heads 
110C,  11  0M,  110Y  and  110BK.  If  the  variation  in 
the  speed  of  the  conveyer  belt  601  large,  the 
printing  position  by  the  respective  heads  are  de- 
viated  with  the  result  of  color  deviation  or  non- 
uniform  color  images.  In  order  to  prevent  this,  the 
accuracy  of  the  thickness  of  the  conveyer  belt  601  , 
eccentricity  of  the  driving  roller  602,  rotational  ac- 
curacy  of  the  driving  motor  or  the  like  are  deter- 
mined  so  that  the  speed  variation  of  the  conveyer 
belt  601  is  sufficiently  small. 

The  transfer  material  having  been  subjected  to 
the  printing  operation  at  the  printing  station  608, 
reaches  the  driving  roller  602  while  being  retained 
on  the  conveyer  belt  601,  and  is  separated  from 
the  conveyer  belt  601  by  the  curvature  thereof,  and 
then  is  conveyed  to  an  image  fixing  station. 

Thereafter,  the  surface  of  the  conveyer  belt 
601  is  cleaned  by  a  cleaner  620  having  an  ink 
absorbing  material  619.  The  ink  absorbing  material 
619  is  made  of  continuous  porous  material  such  as 
polyvinyl  formal  resin  or  the  like.  The  absorbed  ink 
flows  externally  through  an  outlet  62  and  is  col- 
lected. 

Figure  1  1  is  a  block  diagram  of  a  control  sys- 
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colors  are  mixed  can  be  prevented  by  reducing  the 
quantity  of  the  ink  printed  in  the  high  density  image 
at  the  position  corresponding  to  the  edge  or  the 
periphery  of  the  edge. 

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

w  improvements  or  the  scope  of  the  following  claims. 

drying  speed,  the  time  period  until  the  next  color 
ink  is  printed,  the  ink  absorbing  speed  of  the  re- 
cording  paper  or  the  like. 

This  embodiment  is  particularly  effective  when 
the  ink  absorption  into  the  recording  material  is 
small  as  in  the  case  of  an  OHP  (overhead  projec- 
tor)  recording  material  and  when  the  drying  speed 
of  the  ink  in  the  first  ink  layer  is  relatively  long. 

In  the  foregoing  embodiment,  the  line  image  is 
printed  on  a  high  density  solid  image,  but  the 
present  invention  is  applicable  where  the  solid  im- 
age  and  a  line  image  are  overlaid,  and  therefore,  it 
is  effective  when  the  solid  image  is  printed  on  a 
line  image. 

CJaims 

/5  1.  An  ink  jet  recording  apparatus  wherein  an 
image  is  formed  on  a  recording  material  by  ejec- 
tion  of  coloring  agents  having  different  colors  from 
plural  recording  heads,  comprising: 
means  for  discriminating  whether  an  image  having 

20  a  edge  and  an  image  having  high  image  density 
are  overlaid  or  not;  and 
control  means,  responsive  to  said  discriminating 
means,  for  reducing  quantity  of  the  coloring  agent 
for  the  high  density  image  at  a  position  corre- 

25  sponding  to  at  least  one  of  the  edge  and  a  periph- 
ery  of  the  edge. 

2.  An  apparatus  according  to  Claim  1.  wherein 
said  control  means  reduces  a  number  of  dots  to  be 
printed. 

30  3.  An  apparatus  according  to  Claim  1,  wherein 
said  control  means  reduces  a  size  of  a  dot. 

4.  A  color  ink  jet  recording  apparatus  for  for- 
ming  an  image  on  a  recording  material  by  ejection 
of  coloring  agents  having  different  colors  from  plu- 

35  ral  recording  heads,  comprising: 
discriminating  means  for  discriminating  whether  an 
image  having  an  edge  and  an  image  having  a  high 
image  density  are  overlaid  or  not; 
exchanging  means  for  exchanging  a  printing  opera- 

40  tion  with  a  secondary  coloring  agent  printing  when 
a  result  of  discrimination  by  said  discriminating 
means  is  affirmative. 

5.  An  ink  jet  recording  apparatus  of  the  kind 
which  has  means  for  recording  in  more  than  one 

45  colour  is  characterised  in  that  there  are  means  for 
automatically  reducing  the  quantity  of  a  first  depos- 
ited  colour  in  the  region  where  an  edge  of  a 
second  deposited  colour  is  to  be  overlayed  on  the 
first  colour  to  thereby  reduce  the  risk  of  the  edge 

so  becoming  blurred  due  to  the  first  and  second  col- 
ours  mixing  while  still  wet. 

6.  An  ink  jet  recording  apparatus  of  the  kind 
having  means  to  record  in  more  than  one  colour  is 
characterised  in  that  there  are  means  for  automati- 

55  cally  omitting  an  area  of  a  first  colour  which  area  is 
to  be  overlayed  with  a  second  colour  to  thereby 
reduce  the  risk  of  the  edge  of  the  second  colour 
becoming  blurred  due  to  the  first  and  second  col- 

Embodiment  2 

First  embodiment,  in  the  case  where  after  a 
high  image  density  solid  image  is  printed,  a  line 
image  is  printed,  the  number  of  print  dots  for  the 
high  image  density  solid  image  is  reduced  in  the 
high  density  solid  image  portion,  by  which  the 
quantity  of  the  ink  is  reduced.  In  the  second  em- 
bodiment,  the  quantity  of  the  printing  ink  is  re- 
duced  by  reducing  the  size  of  the  dot  in  the  high 
density  solid  image  portion  in  the  extracted  area. 

Figure  6  shows  the  algorithm  thereof.  As  a 
means  for  printing  with  the  smaller  dot  only  in  the 
extracted  region  is,  for  example,  means  for  reduc- 
ing  the  electric  energy  supplied  to  the  electrother- 
mal  transducer  of  the  ink  jet  recording  head  shown 
in  Figure  9.  By  doing  so,  finer  quantity  control  than 
the  number  of  dot  reducing  process  becomes  pos- 
sible,  so  that  an  optimum  image  can  be  provided 
easily. 

Embodiment  3 

As  shown  in  Figure  10,  in  the  third  embodi- 
ment,  there  is  provided  a  head  1B  containing  a 
second  color  image  (blue  provided  by  the  mixture 
of  the  cyan  and  the  magenta,  in  this  embodiment). 
As  shown  in  Figure  7,  if  the  discrimination  is  made 
that  cyan  is  in  the  high  density  solid  portion,  and 
magenta  is  in  the  edge  portion,  both  of  the  quan- 
tities  of  the  cyan  ink  and  magenta  ink  are  reduced, 
and  the  blue  printing  is  effected. 

Thus,  in  place  of  overlaying  two  color  inks,  the 
second  color  ink  is  used,  by  which  the  quantity  of 
the  ink  per  unit  area  can  be  reduced  down  to  one 
half.  In  this  manner,  the  edge  of  the  second  color 
line  image  is  not  blurred,  and  the  printed  color  in 
the  second  color  is  stabilized. 

As  described  in  the  foregoing,  an  image  having 
an  edge  and  a  high  density  image  are  mixed,  the 
blurness  of  an  edge  of  a  line  image  where  the 
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ours  mixing  while  still  wet. 
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