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(54)  Cleaning  device  and  method  for  inkjet  printing  head 

(57)  The  present  invention  provides  a  cleaning 
device  for  an  inkjet  printing  head  and  a  method  for 
cleaning  such  a  head;  a  wiper  to  be  used  for  cleaning 
the  inkjet  printing  head;  and  an  inkjet  printing  apparatus 
having  such  a  wiper  for  preventing  the  deposition  of  ink 
on  the  side  of  a  printing  head.  Slits  (3a,  3b)  facing  to  the 
side  (1a,  b)  of  the  printing  head  are  formed  on  a  wiper 
(3)  made  of  a  sheet  of  rubber,  which  moves  relatively 
with  the  printing  head. 
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Description 

[0001]  The  present  invention  relates  to  a  cleaning 
device  for  an  inkjet  printing  head  and  a  method  for 
cleaning  such  a  head.  The  present  invention  also 
relates  to  a  wiper  to  be  used  for  cleaning  the  inkjet 
recording  head,  and  an  inkjet  recording  apparatus  hav- 
ing  such  a  wiper. 
[0002]  Printing  apparatuses  have  their  respective 
functions  of  printing,  copying,  and  facsimile  machines, 
or  used  as  output  devices  of  complex  electronic  devices 
(e.g.,  computers  and  word  processors)  and  worksta- 
tions.  Each  of  such  printing  apparatuses  is  configured  to 
print  an  image  on  an  object  to  be  printed  (hereinafter, 
referred  as  a  printing  medium)  such  as  a  sheet  of  paper 
or  a  plastic  sheet  in  accordance  with  image  information. 
In  addition,  the  printing  apparatus  may  be  classified  into 
one  of  several  types,  i.e.,  inkjet  type,  wire-dot  type,  ther- 
mal  type,  laser-beam  type,  and  the  like  by  its  printing 
procedure. 
[0003]  For  a  serial-type  printing  apparatus,  a  printing 
means  performs  a  main-scanning  movement  in  the 
direction  (i.e.,  a  main-scanning  direction)  that  intersects 
the  direction  (i.e.,  a  sub-scanning  direction)  of  transfer- 
ring  a  printing  medium.  The  serial-type  printing  appara- 
tus  prints  information  throughout  the  printing  medium  by 
repeating  the  following  procedure.  First,  the  printing 
medium  is  arranged  in  a  predetermined  printing  posi- 
tion,  and  subsequently  one  line  of  image  is  printed  on 
the  printing  medium  by  the  printing  means  mounted  on 
a  carriage  that  moves  along  the  printing  medium  in  the 
main-scanning  direction.  After  that,  the  printing  medium 
shifts  its  position  at  a  predetermined  pitch  in  the  sub- 
scanning  direction  (i.e.,  a  pitch  transfer)  and  then  a  sub- 
sequent  line  of  image  is  printed  on  the  printing  medium 
being  stopped  again. 
[0004]  For  a  line-type  printing  apparatus,  on  the  other 
hand,  a  printing  means  does  not  perform  a  main-scan- 
ning  movement  and  an  image  can  be  printed  by  a  sub- 
scanning  movement  of  printing  medium  in  its  transfer 
direction.  The  line-type  printing  apparatus  prints  infor- 
mation  throughout  the  printing  medium  by  repeating  the 
following  procedure.  First,  the  printing  medium  is 
arranged  in  a  predetermined  printing  position.  Then,  the 
printing  means  placed  in  a  predetermined  position 
prints  one  line  of  image  on  the  printing  medium  at  a 
time.  Subsequently,  the  printing  medium  shifts  its  posi- 
tion  at  a  predetermined  pitch  in  the  sub-scanning  direc- 
tion  (i.e.,  a  pitch  transfer),  followed  by  printing  a 
subsequent  line  of  image  on  the  printing  medium  at  a 
time. 
[0005]  Among  the  printing  apparatuses,  the  inkjet  type 
printing  apparatus  (also  simply  referred  as  an  inkjet 
printing  apparatus)  prints  information  on  a  printing 
medium  by  electing  ink  thereon  from  a  printing  means 
(i.e.,  a  printing  head).  Such  an  inkjet  printing  apparatus 
can  be  configured  so  as  to  easily  make  the  printing 
means  as  compact  as  possible  and  print  an  image  with 

extraordinary  definition  at  high  speed  on  a  piece  of  ordi- 
nary  paper  without  a  specific  treatment  thereon.  In  addi- 
tion,  the  inkjet  printing  apparatus  has  the  advantages  of: 
its  excellent  cost/performance  ratio,  an  operation  mode 

5  with  a  low  noise  level  (i.e.,  a  non-impact  operation 
mode),  and  a  multi-color  print  using  multiple  colors  with 
ease.  A  line-type  inkjet  printing  apparatus,  in  particular, 
uses  a  line-type-printing  head  where  a  plurality  of  ori- 
fices  is  arranged  in  the  width  direction  of  printing 

10  medium  and  allows  a  high-speed  printing  more  than 
ever. 
[0006]  Particularly,  an  inkjet  printing  head  that  ejects 
ink  using  thermal  energies  can  be  easily  made  as  one 
having  a  high-density  liquid  path  arrangement  (a  high- 

15  density  orifice  arrangement)  by  means  of  semiconduc- 
tor  fabrication  process  including  etching,  sputtering,  and 
deposition  to  form  electrothermal  conversion  elements, 
electrodes,  liquid-path  walls,  and  a  top  plate  on  a  sub- 
strate,  resulting  in  compact  more  than  ever. 

20  [0007]  There  is  a  wide  variety  of  demands  on  the 
material  of  printing  medium.  In  recent  years,  the  use  of 
thin  paper  and  converted  paper  (e.g.,  paper  punched 
with  holes  or  perforated  for  filing,  and  paper  with  some 
specified  shape)  has  come  to  be  demanded  by  a  person 

25  skilled  in  the  art  in  addition  to  the  use  of  ordinary  print- 
ing  media  such  as  ordinary  paper  and  resin  thin  plate 
(e.g.,  OHP  sheet). 
[0008]  For  the  inkjet  printing  apparatus  described 
above,  an  ink-supplying  path  from  an  ink  tank  to  the 

30  inkjet  printing  head  may  be  contaminated  with  foreign 
substances  such  as  dust  and  air  bubbles.  As  an  inner 
diameter  of  a  liquid  path  communicating  with  an  orifice 
formed  on  the  printing  head  is  small  on  the  order  of  a 
few  tens  of  micrometer,  there  is  the  fear  of  preventing  a 

35  flow  of  ink  passing  through  the  liquid  path  by  the  depos- 
iting  of  the  foreign  substances  on  the  interior  wall  of  the 
liquid  path  when  such  substances  arrive  in  the  liquid 
path,  resulting  in  the  decreased  efficiency  of  ink  ejection 
and  the  decreased  responsivity  of  ink  ejection  to  print- 

40  ing  signal.  If  such  conditions  become  serious,  election 
failures  including  a  failed  ink  ejection  may  be  caused  as 
a  result  of  clogging  the  orifice.  The  consistency  of  ink 
composition  becomes  increased  when  the  ink  ejection 
has  not  been  performed  even  though  ink  remains  in  the 

45  liquid  path  of  the  inkjet  printing  apparatus.  As  a  result, 
the  ejection  failures  may  be  also  caused  by  fixing  the  ink 
components  on  the  liquid  path. 
[0009]  There  is  also  the  possibility  of  the  depositing  of 
ink  droplets,  waterdrops,  and  foreign  substance  such  as 

so  dust  on  a  surface  (also  referred  as  an  orifice  surface)  of 
ink-ejecting  orifices  of  the  inkjet  printing  head.  Such  a 
deposit  may  pull  an  ejected  ink  droplet  to  change  the 
direction  of  ink  ejection.  As  a  result,  an  image  degrada- 
tion  may  be  occurred. 

55  [001  0]  For  the  sake  of  resolving  those  disadvantages, 
the  inkjet  printing  apparatus  has  a  specific  configuration 
that  cannot  be  found  in  other  printing  apparatuses.  That 
is,  an  ejection-failure  recovering  system  having  means 

2 



3 EP  0  960  735  A2 4 

for  cleaning  ink  in  the  liquid  path  and  means  for  keeping 
the  favorable  condition  of  the  orifice  surface  is  provided 
on  the  inkjet  printing  apparatus. 
[001  1  ]  Approaches  for  recovering  the  ejection  failure 
by  such  a  recovering  system  includes  the  introduction  of  s 
fresh  ink  into  the  liquid  path.  For  the  introduction  of  fresh 
ink,  there  is  a  method  known  as  "a  preliminary  ejection" 
or  "an  empty  ejection",  where  ink  which  is  not  responsi- 
ble  for  printing  an  image  is  ejected  from  the  printing 
head  into  a  predetermined  ink  receiver  by  driving  an  10 
element  that  ejects  energy  for  ejecting  ink  (an  ejection 
energy  generating  element).  Alternatively,  there  is 
another  method  known  as  "a  pumping",  where  ink  is 
forced  to  be  discharged  from  an  orifice  by  applying  a 
predetermined  pressure  on  the  liquid  path  or  by  drawing  15 
in  ink  from  the  orifice  by  suction  or  the  like. 
[001  2]  Furthermore,  there  is  a  method  known  as  "a 
wiping"  using  a  wiping  member  that  moves  over  an  ori- 
fice  surface  of  the  inkjet  printing  head  while  maintaining 
continuous  contact.  In  the  wiping  method,  the  orifice  20 
surface  can  be  wiped  clean  of  an  ink  droplet  or  a  foreign 
substance  (e.g.,  dust)  being  deposited  in  the  vicinity  of 
the  orifice  by  relatively  moving  the  printing  head  and  the 
cleaning  member. 
[0013]  For  the  wiping  member,  an  elastic  material  25 
such  as  urethane  rubber  is  generally  used.  The  per- 
formance  of  the  wiping  member  depends  on  the  quality 
of  its  material  and  the  mechanical  set-up  condition.  For 
maintaining  the  performance  all  the  time,  it  is  preferable 
to  keep  a  surface  of  the  wiping  member  clean.  Thus,  30 
most  of  the  inkjet  printing  apparatuses  has  a  cleaning 
mechanism  in  which  the  wiping  member  wipes  or 
scratches  viscous  ink  or  foreign  substances  and  then 
pushes  them  to  an  absorber  or  the  like  so  as  to  absorb 
the  wiped  or  scratched  one  into  the  absorber.  35 
[0014]  If  the  ink  being  collected  by  the  wiping  member 
turns  into  the  side  of  the  printing  head,  the  following 
problems  may  be  caused.  That  is,  for  example,  the 
accumulation  of  such  viscous  ink  adheres  on  a  pitch 
roller  portion  (a  transfer  means  for  a  printing  medium)  40 
and  smears  on  the  printing  medium  fed  in  place;  the  ink 
makes  user's  hands  or  the  exterior  of  a  printing  head 
dirty  during  the  replacement  of  heads  or  the  insertion 
and  withdrawal  thereof  from  a  carriage;  or  the  ink  makes 
an  electrical  contact  surface  of  the  printing  head  dirty  to  45 
prevent  the  continuity  in  signal  line,  resulting  in  the 
adverse  effect  on  the  motion  of  the  printing  apparatus. 
[0015]  Hereinafter,  we  will  describe  several  methods 
of  cleaning  a  printing  head  of  a  printing  apparatus  in  a 
concrete  manner  as  prior  art  examples.  so 
[001  6]  A  method  known  as  an  ejection  failure-recov- 
ery  mechanism  by  suction  (hereinafter,  referred  as  "a 
recovery  by  suction")  includes  the  steps  of  capping  a 
nozzle  portion  (i.e.,  a  portion  of  ejecting  ink)  of  the  print- 
ing  head  by  an  elastic  member  (i.e.,  a  capping  member)  55 
and  then  making  the  inside  pressure  of  the  cap  negative 
to  recover  the  clogging  of  the  above  nozzle  portion  by 
removing  undesired  materials  such  as  debris  and  vis- 

cous  ink  therefrom.  Another  method  known  as  an  ejec- 
tion  failure-recovery  mechanism  by  applying  pressure  to 
each  of  the  nozzles  to  force  the  undesired  materials  out 
of  the  nozzle  portion  (hereinafter,  referred  as  "a  recov- 
ery  by  pressurization").  Following  the  recovery  by  suc- 
tion  or  the  recovery  by  pressurization,  furthermore, 
there  is  a  method  of  wiping  an  ink  droplet  by  pressing  an 
elastic  member  against  the  face  (i.e.,  a  surface  where 
ink-ejecting  orifices  are  formed)  of  the  printing  head  to 
entirely  remove  the  ink  droplet  being  remained  on  the 
face  (hereinafter,  referred  as  "a  wiping").  The  wiping 
operation  may  be  automatically  performed  after  the 
expiration  of  a  predetermined  time  interval  to  prevent 
the  problem  of  a  deposition  of  fine  spray  of  ink  or  the  like 
emitted  from  the  nozzles  on  the  face  of  the  printing  head 
(i.e.,  the  nozzle  portion  is  covered  with  the  accumulated 
ink  mist,  resulting  in  an  ink-ejection  failure). 
[0017]  In  ordinary  cases,  a  wiping  means  to  be  used 
in  the  wiping  operation  described  above  is  an  elastic 
member  formed  as  a  sheet  of  rubber.  The  elastic  mem- 
ber  wipes  the  surface  of  the  printing  head  in  the  direc- 
tion  perpendicular  or  parallel  to  a  row  of  ink  nozzles 
(i.e.,  ink-ejecting  orifices)  in  accordance  with  the  form  of 
the  printing  head.  Furthermore,  there  is  another  elastic 
member  having  its  narrowed  or  broaden  width  with 
respect  to  that  of  the  face  of  the  printing  head. 
[0018]  In  the  above  wiping  means,  however,  there  is 
the  fear  of  the  laying-up  of  viscous  ink  on  a  surface  of 
the  wiping  member  as  a  result  of  increasing  the  viscos- 
ity  of  ink  being  adhered  on  that  surface  when  the  print- 
ing  apparatus  keeps  on  printing  (i.e.,  character 
recording  or  the  like)  over  an  extended  time  period.  If 
the  wiping  member  is  narrower  than  the  face  of  the 
printing  head,  there  is  the  fear  of  the  deposition  of  ink  on 
a  portion  of  the  face  where  the  wiping  member  does  not 
contact  with.  In  this  case,  a  sheet  of  printing  paper  may 
be  smudged  as  a  result  of  rubbing  the  paper  with  the 
printing  head  by  the  paper's  movement.  If  the  wiping 
member  is  broader  than  the  face  of  the  printing  head, 
there  is  the  fear  of  the  deposition  of  viscous  ink  on  the 
edge  portion  of  the  face.  When  the  ink  is  more  depos- 
ited  on  the  face,  a  pinch  roller  may  receive  any  excess 
amount  of  the  deposited  ink.  Thus,  there  is  the  fear  that 
the  ink  may  be  transferred  from  the  pitch  roller  to  a 
sheet  of  printing  paper. 
[001  9]  The  problem  of  the  ink  deposition  on  the  wiping 
means  can  be  solved  by  installing  a  wiper  cleaner  for 
cleaning  the  wiping  means  in  place.  It  means  that  the 
wiper  cleaner  keeps  the  wiping  means  clean  at  all 
times. 
[0020]  However,  we  should  take  another  measures 
against  the  problem  that  the  ink  is  deposited  on  the  por- 
tion  of  the  face  of  the  printing  head  where  the  wiping 
member  cannot  contact  with.  Viscous  ink  may  be 
deposited  on  a  particular  place  of  the  face  which  cannot 
be  contact  with  the  wiping  member  unless  the  relative 
position  between  the  printing  head  and  the  wiping 
means  is  changed.  Therefore,  there  is  the  idea  that  the 
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relative  position  between  the  printing  head  and  the  wip- 
ing  means  is  delicately  displaced  at  the  time  the  wiping 
operation  begin  to  start  to  decrease  the  deposition  of 
viscous  ink  deposition  even  in  small  quantities.  Further- 
more,  an  additional  wiping  means  which  is  broader  than  5 
the  printing  head  may  be  installed  to  prevent  the  depo- 
sition  of  viscous  ink  on  the  face.  However,  there  is  no 
fundamental  solution  of  the  problem  of  depositing  ink  on 
the  edge  of  the  face. 
[0021]  Each  of  Figs.  29  and  30  illustrates  an  inkjet  10 
printing  head  and  a  carriage  for  explaining  the  problem 
of  depositing  ink  on  the  edge  of  the  face  in  the  printing 
head. 
[0022]  In  inkjet  printing  heads  H  (111,  112)  to  be 
mounted  on  a  carriage  C,  as  shown  in  Fig.  29,  an  elec-  15 
trie  contact  portion  23  having  contacts  22  to  receive 
driving  signals  for  the  printing  head  is  provided  on  the 
upper  portion  of  the  side  of  the  printing  head  21  .  On  the 
other  hand,  a  carriage  C  has  insertion  portions  for 
receiving  the  printing  heads  H  (1  1  1,  112).  These  inser-  20 
tion  portions  have  their  respective  electric  contact  por- 
tions  24,  25  with  contact  points  22A,  respectively.  The 
contact  point  22A  is  responsible  for  transmitting  a  signal 
to  the  printing  head  H  by  contacting  with  the  electric 
contact  portion  23  on  the  head's  side.  In  addition,  the  25 
electric  contact  portions  24,  25  establish  connection 
with  a  control  system  on  a  main  body  of  the  printing 
apparatus.  As  shown  in  Fig.  29,  the  printing  head  H  can 
be  placed  in  the  carriage  C  through  an  opening  in  the 
direction  shown  by  the  arrow.  It  is  noted  that  an  ink  30 
deposit  I  can  be  found  on  the  side  of  the  head  H 
because  the  wiping  means  pushes  the  ink  deposit  I 
aside  at  the  time  of  cleaning  operation. 
[0023]  When  the  printing  head  H  with  the  ink  deposit 
I  is  inserted  in  the  carriage  C  or  withdrawn  from  the  car-  35 
riage  C,  there  is  a  possibility  that  the  ink  deposition  I  on 
the  side  21  of  the  head  H  comes  in  contact  with  the 
electric  contact  portions  24,  25  of  the  carriage  C.  A 
short  circuit  happens  when  the  ink  deposit  I  comes  in 
contact  with  at  least  one  of  the  electric  contact  portions  40 
24,  25  increasing  the  risk  of  damage  to  the  control  sys- 
tem  of  the  body. 
[0024]  An  object  of  the  present  invention  is  to  provide 
a  cleaning  device  and  a  cleaning  method  for  an  inkjet 
head,  a  wiper  used  in  such  device  and  method,  and  an  45 
inkjet  printing  apparatus. 
[0025]  In  the  first  aspect  of  the  present  invention, 
there  is  provided  a  cleaning  device  for  an  ink-jet  printing 
head  having  an  ink-ejecting  surface  where  a  plurality  of 
ink-ejecting  ports  is  formed  for  ejecting  ink,  in  which  the  so 
ink-ejection  surface  is  cleaned  by  a  relative  movement 
between  the  printing  head  and  the  cleaning  device,  the 
cleaning  device  comprising: 

a  deposit-removing  member  facing  to  a  side  of  the  55 
printing  head,  where 
the  side  of  the  printing  head  extends  substantially  in 
the  direction  along  a  relative  movement  between 

the  printing  head  and  the  cleaning  means  and  posi- 
tioned  along  an  edge  of  the  ink-ejecting  surface. 

[0026]  In  the  second  aspect  of  the  present  invention, 
there  is  provided  a  method  of  cleaning  an  ink-ejecting 
surface  of  a  printing  head  by  utilizing  a  relative  move- 
ment  with  the  printing  head  having  the  ink-ejecting  sur- 
face  where  a  plurality  of  ink-ejecting  ports  is  formed  for 
ejecting  ink,  comprising  a  step  of: 

cleaning  the  ink-ejecting  surface  of  the  printing 
head,  concurrently  with  removing  a  deposit  on  a 
side  of  the  printing  head,  where  the  side  is  located 
along  an  edge  of  the  ink-ejecting  surface. 

[0027]  In  the  third  aspect  of  the  present  invention, 
there  is  provided  an  inkjet  printing  apparatus  that  forms 
an  image  on  a  printing  medium  using  a  printing  head 
having  an  ink-ejecting  surface  where  a  plurality  of  ink- 
ejecting  ports  is  formed  for  ejecting  ink,  comprising: 

a  deposit-removing  member  which  is  able  to  per- 
form  a  relative  movement  with  a  side  of  the  printing 
head,  where 
the  side  of  the  printing  head  is  positioned  along  an 
edge  of  the  ink-ejecting  surface. 

[0028]  In  the  fourth  aspect  of  the  present  invention, 
there  is  provided  a  wiper  provided  in  an  inkjet  printing 
apparatus  using  an  ink-jet  printing  head  having  an  ink- 
ejecting  surface  where  a  plurality  of  ink-ejecting  ports  is 
formed  for  ejecting  ink,  comprising: 

a  deposit-removing  member  which  is  able  to  per- 
form  a  relative  movement  with  a  side  of  the  printing 
head,  where 
the  side  of  the  printing  head  is  positioned  along  an 
edge  of  the  ink-electing  surface. 

[0029]  According  to  the  present  invention,  the  side  of 
an  inkjet  printing  head  can  be  wiped  to  prevent  an  ink 
deposition  caused  by  an  increase  in  the  viscosity  of  ink. 
As  a  result,  there  is  no  possibility  of  making  a  sheet  of 
printing  paper  dirty. 
[0030]  A  wiping  operation  for  the  side  of  the  head 
according  to  the  present  invention  includes:  the  relative 
movement  of  an  elastic  member  keeping  contact  with 
the  side  of  the  head;  and  the  relative  movement  of  the 
elastic  member  at  a  location  some  distance  from  the 
side  of  the  printing  head  in  order  to  remove  the  ink 
deposit.  Regarding  the  latter,  we  refer  the  relative  move- 
ment  as  one  having  the  spacing  or  clearance  between 
the  two.  In  addition,  it  is  noted  that  a  wiping  for  an  orifice 
surface  of  the  printing  head  is  the  type  of  performing  a 
sliding-contact  cleaning. 
[0031  ]  Furthermore,  the  present  invention  makes  an 
inkjet  printing  apparatus  as  compact  as  possible  with 
the  ability  of  preventing  a  deposition  of  viscous  ink  by 
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providing  a  scraper  which  is  able  to  protrude  to  the  side 
of  the  printing  head  and  performs  the  relative  movement 
against  the  printing  head.  Consequently,  there  is  no 
possibility  to  dirty  the  printing  medium,  the  exterior,  and 
the  user's  hand,  and  also  there  is  no  possibility  to  pro- 
duce  the  adverse  effect  (e.g.,  less  or  no  continuity  of 
signal  lines  as  a  result  of  making  an  electric  contact  sur- 
face  of  the  head)  on  the  operating  characteristics  of  the 
printing  head. 
[0032]  The  scraper  protrudes  to  the  side  of  the  head 
by  the  motion  of  a  capping  member  that  performs  the 
relative  movement  against  the  printing  head,  so  that 
there  is  no  need  to  install  an  extra  mechanism  for  oper- 
ating  the  scraper.  Therefore,  it  is  possible  to  simplify  the 
configuration. 
[0033]  In  addition,  there  is  no  need  to  provide  an  addi- 
tional  part  as  a  result  of  providing  the  scraper  as  a  part 
of  the  capping  member  that  performs  the  relative  move- 
ment  against  the  printing  head. 
[0034]  It  is  possible  to  prevent  the  accumulation  of  vis- 
cous  ink  by  appropriately  keeping  the  scraper  in  slide- 
contact  with  the  side  of  the  printing  head  as  a  result  of 
providing  the  scraper  as  an  elastic  member. 
[0035]  A  printing  quality  can  be  improved  by  appropri- 
ately  ejecting  ink  as  a  result  that  the  printing  head 
includes  electro-thermal  conversion  elements  that  gen- 
erate  thermal  energies  for  ejecting  ink  from  the  corre- 
sponding  orifices. 
[0036]  The  above  and  other  objects,  effects,  features 
and  advantages  of  the  present  invention  will  become 
more  apparent  from  the  following  description  of  the 
embodiments  thereof  taken  in  conjunction  with  the 
accompanying  drawings. 
[0037]  By  way  of  example  and  to  make  the  description 
more  clear,  reference  is  made  to  the  accompanying 
drawings  in  which: 

Fig.  1  is  an  exploded  perspective  view  of  a  printing 
apparatus  as  a  first  preferred  embodiment  of  the 
present  invention; 
Fig.  2  is  a  perspective  view  of  a  carriage  and  a  wip- 
ing  mechanism  portion  of  the  printing  apparatus 
shown  in  Fig.  1  ; 
Fig.  3  is  an  enlarged  view  of  the  wiping  mechanism 
portion  shown  in  Fig.  2; 
Fig.  4  is  an  enlarged  view  of  a  wiper  portion  of  the 
wiping  mechanism  portion  shown  in  Fig.  3; 
Fig.  5  is  a  plan  view  of  the  wiper  portion  taken  in  the 
direction  shown  by  the  arrow  V  in  Fig.  4; 
Fig.  6  is  a  side  view  of  the  inside  of  a  pumping 
mechanism  portion  shown  in  Fig.  3; 
Fig.  7  is  a  side  view  of  the  inside  of  the  pumping 
mechanism  portion  shown  in  Fig.  6; 
Fig.  8  is  a  side  view  of  the  pumping  mechanism  por- 
tion  shown  in  Fig.  6; 
Fig.  9  is  a  graphical  representation  for  illustrating  a 
recovering  operation  in  the  printing  apparatus 
shown  in  Fig.  1  ; 

Fig.  10  is  a  perspective  view  of  the  wiping  mecha- 
nism  portion  shown  in  Fig.  3; 
Fig.  11  is  an  enlarged  view  of  a  main  portion  for 
illustrating  the  relationship  between  the  wiper  and 

5  the  printing  head  shown  in  Fig.  10; 
Fig.  12  is  a  plan  view  of  the  wiping  mechanism  por- 
tion  taken  in  the  direction  shown  by  the  arrow  XII  in 
Fig.  10; 
Fig.  13  is  a  front  view  of  a  wiper-holder  base  of  Fig. 

10  12  in  a  state  of  moving  downward; 
Fig.  14  is  a  perspective  view  of  a  carriage  and  a 
wiping  mechanism  portion  in  accordance  with  a 
second  preferred  embodiment  of  the  present  inven- 
tion; 

is  Fig.  15  is  a  perspective  view  of  the  wiping  mecha- 
nism  portion  shown  in  Fig.  14; 
Fig.  16  is  a  perspective  view  of  a  wiper-holder  base 
of  Fig.  15  at  a  descent; 
Fig.  1  7  is  a  plan  view  for  illustrating  the  carriage  and 

20  the  wiping  mechanism  portion  taken  in  the  direction 
shown  by  the  arrow  XVII  in  Fig.  14; 
Fig.  18  is  an  enlarged  view  of  a  main  portion  for 
illustrating  the  relationship  between  the  wiper  and 
the  printing  head  shown  in  Fig.  16; 

25  Fig.  1  9  is  a  plan  view  for  illustrating  the  wiper-holder 
base  taken  in  the  direction  shown  by  the  arrow  XIX 
in  Fig.  16; 
Fig.  20  is  a  side  view  of  a  pumping  mechanism  por- 
tion  shown  in  Fig.  15; 

30  Fig.  21  is  a  side  view  of  the  inside  of  the  pumping 
mechanism  portion  shown  in  Fig.  20; 
Fig.  22  is  a  side  view  of  the  pumping  mechanism 
portion  shown  in  Fig.  20; 
Fig.  23  is  a  perspective  view  of  a  wiping  mechanism 

35  portion  in  accordance  with  a  third  preferred  embod- 
iment  of  the  present  invention; 
Fig.  24  is  a  partially  enlarged  view  of  the  wiping 
mechanism  portion  taken  in  the  direction  shown  by 
the  arrow  XXIV  in  Fig.  23; 

40  Fig.  25  is  a  perspective  view  of  a  main  portion  of  a 
cleaning  member  in  accordance  with  a  fourth  pre- 
ferred  embodiment  of  the  present  invention; 
Fig.  26A  is  a  front  view  of  a  main  portion  of  a  clean- 
ing  member  in  accordance  with  a  fifth  preferred 

45  embodiment  of  the  present  invention; 
Fig.  26B  is  a  front  view  of  the  main  portion  of  the 
cleaning  member  in  accordance  with  a  fifth  pre- 
ferred  embodiment  of  the  present  invention; 
Fig.  27  is  a  front  view  of  a  main  portion  of  a  cleaning 

so  member  in  accordance  with  a  sixth  preferred 
embodiment  of  the  present  invention; 
Fig.  28  is  a  front  view  of  a  main  portion  of  a  cleaning 
member  in  accordance  with  an  seventh  preferred 
embodiment  of  the  present  invention; 

55  Fig.  29  is  a  perspective  view  of  a  printing  head  and 
a  carriage  for  illustrating  a  problem  of  accumulating 
viscous  ink  on  the  side  of  the  printing  head; 
Fig.  30  is  a  side  view  of  a  main  portion  of  the  print- 
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ing  head  and  the  carriage  for  illustrating  a  problem 
of  accumulating  viscous  ink  on  the  side  of  the  print- 
ing  head; 
Fig.  31  is  a  graphical  representation  for  illustrating  a 
recovering  operation  in  the  printing  apparatus  in  s 
accordance  with  the  eighth  preferred  embodiment 
of  the  present  invention; 
Fig.  32  is  a  perspective  view  of  a  main  portion  of  the 
printing  apparatus  in  accordance  with  the  eighth 
preferred  embodiment  of  the  present  invention;  10 
Fig.  33  is  a  side  view  for  illustrating  a  scraper  in  a 
state  of  moving  downward  in  relation  to  the  config- 
uration  shown  in  Fig.  32; 
Fig.  34  is  a  side  view  for  illustrating  the  scraper  in  a 
state  of  moving  upward  in  relation  to  the  conf  igura-  15 
tion  shown  in  Fig.  32; 
Fig.  35  is  a  perspective  view  of  a  main  portion  of  the 
printing  apparatus  in  accordance  with  a  ninth 
embodiment  of  the  present  invention; 
Fig.  36  is  a  side  view  for  illustrating  a  scraper  in  a  20 
state  of  moving  downward  in  relation  to  the  config- 
uration  shown  in  Fig.  35; 
Fig.  37  is  a  side  view  for  illustrating  the  scraper  in  a 
state  of  moving  upward  in  relation  to  the  configura- 
tion  shown  in  Fig.  35;  25 
Fig.  38  is  a  side  view  for  illustrating  a  scraper  in  a 
state  of  moving  downward  in  accordance  with  a 
tenth  embodiment  of  the  present  invention; 
Fig.  39  is  a  side  view  for  illustrating  the  scraper 
shown  in  Fig.  38  in  a  state  of  moving  upward;  30 
Fig.  40  is  a  perspective  view  of  a  main  portion  of  the 
printing  apparatus  in  accordance  with  an  eleventh 
preferred  embodiment  of  the  present  invention; 
Fig.  41  is  a  side  view  for  illustrating  a  scraper  in  a 
state  of  moving  downward  in  relation  to  the  config-  35 
uration  shown  in  Fig.  40;  and 
Fig.  42  is  a  side  view  for  illustrating  the  scraper  in  a 
state  of  moving  upward  in  relation  to  the  configura- 
tion  shown  in  Fig.  40. 

40 
[0038]  Hereinafter,  preferred  embodiments  of  the 
present  invention  will  be  described  in  detail  with  refer- 
ence  to  the  accompanying  drawings. 
[0039]  In  the  following  embodiments,  the  term  "ink" 
herein  used  refers  ink  having  a  composition  that  45 
includes  an  electrically  conductive  color  material  (e.g., 
carbon,  ink  dye)  or  an  electrically  conductive  material 
(e.g.,  conductive  fixing  material,  conductive  liquid  mate- 
rial).  In  addition,  the  term  "the  side"  of  a  printing  head 
refers  at  least  one  surface  being  laterally  positioned  in  so 
the  direction  of  the  respective  movement  of  a  carriage 
or  a  printing  head  with  a  cleaning  member.  That  is,  the 
side  of  the  printing  head  is  substantially  parallel  to  the 
direction  of  the  respective  movement. 
[0040]  The  present  inventors  have  been  observed  that  55 
a  state  of  the  ink  deposit  formed  by  the  depositing  of  ink 
on  the  side  of  the  printing  head.  As  a  result,  a  width  of 
the  ink  deposit  from  the  orifice  surface  to  the  side  was 

about  3  mm  and  a  height  of  the  ink  deposit  laterally  pro- 
truding  from  the  side  was  about  2.1  mm.  Therefore,  it  is 
preferable  that  a  structural  component  for  removing  the 
ink  deposit  is  of  about  3  mm  or  more  in  length  and  pro- 
vided  so  as  to  face  the  side  of  the  printing  head.  It  is 
also  preferable  that  such  a  structural  component 
extends  from  the  side  to  the  opposite  one  with  respect 
to  the  orifice  surface.  In  addition,  the  distance  from  the 
side  at  the  printing  head  to  the  structural  component  for 
removing  the  ink  deposit  depends  on  the  amount  of  the 
ink  deposit  to  be  removed.  Thus,  the  distance  is  theoret- 
ically  in  the  range  of  2  mm  or  less  to  allow  the  move- 
ment  of  the  ink  deposit  from  the  side  at  a  place  facing  to 
the  side.  In  actuality,  however,  the  distance  may  be  in 
the  range  of  1  mm  or  less.  In  the  following  embodi- 
ments,  by  the  way,  a  width  of  slit-cut  described  later  is 
typically  0.5  mm  but  approximately  0.3  to  0.7  mm. 
[0041]  A  material  of  the  structural  component  for 
removing  the  ink  deposit  on  the  side  of  the  printing  head 
may  be  a  rigid  material,  a  plastic  material,  a  rubber 
material,  or  the  like.  Preferably,  it  may  be  of  having  elas- 
ticity  when  it  is  constructed  so  as  to  integral  with  a  por- 
tion  of  performing  a  slide-contact  cleaning  of  the  orifice 
surface  of  the  printing  head. 

(First  preferred  embodiment) 

[0042]  Fig.  1  is  an  exploded  perspective  view  of  a 
printing  apparatus  as  a  first  preferred  embodiment  of 
the  present  invention.  Fig.  2  and  Fig.  3  are  enlarged 
perspective  views  of  a  capping  portion  of  the  printing 
apparatus  shown  in  Fig.  1  . 
[0043]  Furthermore,  Fig.  4  and  Fig.  5  are  enlarged 
views  of  a  wiper  portion  of  the  wiping  mechanism  por- 
tion  of  the  printing  apparatus  shown  in  Fig.  1  . 
[0044]  In  Fig.  2,  reference  numeral  1  denotes  a  print- 
ing  head  which  is  able  to  eject  ink,  2  denotes  a  carriage 
that  moves  reciprocally  in  the  main-scanning  direction 
as  indicated  by  the  arrows  A1  and  A2.  Two  replaceable 
printing  heads  1  are  mounted  on  the  carriage  2,  and 
each  of  them  may  be  provided  as  an  inkjet  cartridge  by 
coupling  with  an  ink  tank. 
[0045]  In  Fig.  3,  reference  numeral  6  denotes  a  cap,  7 
denotes  a  cap-holder,  and  8  denotes  a  cap  slider. 
[0046]  In  Fig.  4  and  Fig.  5,  reference  numeral  3 
denotes  a  wiper,  4  denotes  a  wiper-holder,  5  denotes  a 
wiper-holder  base,  and  1  6  denotes  a  wiper-lock. 
[0047]  Furthermore,  Fig.  6,  Fig.  7,  and  Fig.  8  are  sec- 
tional  views  of  a  suction-pump  portion,  in  which  refer- 
ence  numeral  9  denotes  an  air-communicating  tube,  10 
denotes  a  suction  tube,  1  1  denotes  a  suction  pump,  1  2 
denotes  a  recovery  base,  1  3  denotes  a  suction  roller,  1  4 
denotes  a  roller  holder,  and  15  denotes  a  carriage  lock. 
The  carriage  2  has  a  shaft  bearing  100  through  which  a 
guide  shaft  101  is  passed  so  as  to  guide  the  movement 
of  the  carriage  2  reciprocally  in  the  direction  along  the 
arrows  A1  and  A2  without  restraint. 
[0048]  The  recovery  base  1  2  is  provided  at  a  prede- 
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termined  position  in  the  right-hand  part  (i.e.,  on  the 
arrow  A2  side)  of  the  interior  of  a  main  body  of  the  print- 
ing  apparatus.  The  cap-slider  8  on  the  recovery  base  12 
has  a  protruded  portion  8a.  The  carriage  2  pushes  the 
protruded  portion  8a  as  shown  in  Fig.  2,  so  that  the  cap 
slider  8  is  able  to  move  in  the  direction  of  the  arrow  A2 
in  conjunction  with  the  movement  of  the  carriage  2.  The 
cap  holder  7  that  keeps  hold  of  the  cap  6  moves  along 
the  arrow  A2  direction  in  conjunction  with  the  cap  slider 
8  and  concurrently  moves  upward  so  that  the  cap  6 
caps  the  printing  head  1  .  The  wiper-holder  base  5  hav- 
ing  the  wiper  holder  4  with  the  wiper  3  is  able  to  slide  in 
conjunction  with  the  movement  of  cap  slider  8  and  con- 
currently  moves  upward  and  downward  as  a  result  of  a 
guide  motion  of  a  guide  groove  5a  and  a  pin  12c  on  the 
side  of  the  recovery  base  12  as  shown  in  Fig.  12  and 
Fig.  1  3.  The  wiper  3  of  the  present  embodiment  is  made 
of  a  sheet  of  rubber. 
[0049]  The  printing  head  1  of  the  present  embodiment 
is  constructed  so  as  to  eject  ink  from  orifices  (ink  eject- 
ing  ports)  formed  on  a  face  1  A  (see  Fig.  1  1)  that  points 
downward.  A  plurality  of  orifices  is  formed  in  series  on 
the  face  1  A  in  the  direction  that  crosses  the  main-scan- 
ning  direction  (i.e.,  in  the  direction  of  the  arrows  A1  or 
A2).  By  repeating  the  movement  of  the  printing  head  1 
in  the  main-scanning  direction  (the  arrow  A1  or  A2 
direction)  and  the  movement  of  a  printing  medium  (not 
shown)  in  the  direction  perpendicular  to  the  main-scan- 
ning  direction,  an  image  is  printed  on  the  printing 
medium  by  ink  dots.  The  printing  head  1  can  be  con- 
structed,  for  example  so  as  to  have  electro-thermal  con- 
version  elements  for  applying  thermal  energies  on  ink  to 
eject  ink  from  the  orifices. 
[0050]  In  this  embodiment,  a  home  position  (HP)  of 
the  printing  head  9  is  established  at  a  position  [6]  (see 
Fig.  9)  which  is  displaced  in  the  right-hand  (i.e.,  the 
allow  A2  direction)  from  a  printing  region  of  the  printing 
medium.  A  predetermined  recovering  motion  can  be 
performed  at  an  area  between  the  positions  [1]  and  [7] 
that  include  the  position  [6].  The  printing  region  is  on  the 
left-hand  (i.e.,  the  allow  A1  direction)  of  the  position  [7]. 
In  Fig.  9,  "distance  (mm)"  is  the  moving  distance  of  the 
carriage  2,  "the  number  of  pulses  (P)"  corresponds  to 
the  number  of  driving-pulses  generated  for  a  pulse 
motor  for  shifting  the  position  of  the  carriage  2.  The 
motion  of  the  printing  apparatus  at  each  of  the  positions 
will  be  described  later. 
[0051]  First,  we  will  describe  a  configuration  of  the 
suction  pump  1  1  . 
[0052]  The  suction  pump  1  1  is,  for  example  a  tube 
pump  as  disclosed  in  Japanese  Patent  Laying-open  No. 
53-106802  (1978).  If  the  roller  holder  14  rotates  in  the 
direction  of  the  arrow  a  in  Fig.  6,  the  suction  roller  13 
performs  a  relative  movement  along  a  cam  1  4a  of  the 
roller  holder  14  in  the  direction  of  the  arrow  b.  Then,  the 
suction  roller  13  rotates  in  the  direction  of  the  arrow  a  in 
conjunction  with  the  roller  holder  14  under  the  condition 
of  keeping  its  location  at  a  position  on  the  side  of  a 

peripheral  portion  of  the  roller  holder  1  4  by  means  of  an 
end  of  the  cam  14a  in  the  direction  of  the  arrow  b. 
Therefore,  the  suction  roller  1  3  presses  the  suction  tube 
10  positioned  between  the  recovery  base  12  and  the 

5  suction  roller  1  3  to  generate  an  negative  pressure  in  the 
cap  6  connected  with  the  suction  tube  10.  If  the  roller 
holder  14  rotates  in  the  direction  of  the  arrow  b  in  Fig.  6, 
the  suction  roller  13  performs  a  relative  movement 
along  the  cam  14a  of  the  roller  holder  14  in  the  direction 

10  of  the  arrow  a.  Then,  the  suction  roller  13  rotates  in  the 
direction  of  the  arrow  b  in  conjunction  with  the  roller 
holder  1  4  under  the  condition  of  keeping  its  location  at  a 
position  on  the  inner  side  of  the  roller  holder  14  in  its 
radial  direction  by  means  of  an  end  of  the  cam  14a  in 

15  the  direction  of  the  arrow  b.  Therefore,  the  suction  roller 
1  3  rotates  at  a  position  where  it  cannot  press  the  suc- 
tion  tube  10,  resulting  that  a  negative  pressure  cannot 
be  generated  in  the  cap  6  connected  with  the  suction 
tube  10.  The  carriage  lock  15  is  constructed  so  as  to  be 

20  operated  in  conjunction  with  the  suction  pump  11 
through  a  friction  member  1  5a,  so  that  it  locks  into  place 
when  the  suction  pump  1  1  rotates  in  the  reverse  direc- 
tion  (the  arrow  b)  and  it  unlocks  into  place  when  the  suc- 
tion  pump  1  1  rotates  in  the  positive  direction  (the  arrow 

25  a). 
[0053]  Next,  configurations  of  the  cap  6  and  the 
periphery  thereof  will  be  described  bellow. 
[0054]  As  shown  in  Fig.  3,  the  cap  6  is  held  on  the  cap 
holder  7  which  is  retained  by  the  cap  slider  8  through  a 

30  cap  spring.  If  the  carriage  2  moves  across  the  right- 
hand  (the  arrow  A2  direction)  of  the  position  (CAP)  [3], 
the  cap  6  is  moved  upward  for  capping  the  printing  head 
1  by  the  cap  holder  7.  In  addition,  the  cap  6  includes  two 
openings  as  shown  in  Fig.  6.  The  cap  6  establishes  con- 

35  nection  with  an  end  of  the  suction  tube  1  0  through  its 
opening  and  an  end  of  the  air-communicating  tube  9 
through  its  another  opening. 
[0055]  The  other  end  of  the  air-communicating  tube  9 
is  inserted  into  the  cap  slider  8,  and  also  a  valve  17  is 

40  provided  on  its  tip  through  a  packing  1  7a.  The  cap  slider 
8  slides  over  the  valve  17  so  as  to  open  or  close  the 
valve  1  7  as  a  result  of  pushing  the  cap  slider  8  with  a 
motion  of  the  carriage  2.  That  is,  the  valve  17  is  in  the 
closed  state  at  the  position  [2]  of  Fig.  9,  while  it  is  in  the 

45  opened  state  at  the  position  [1].  Therefore,  it  becomes 
possible  to  perform  a  recovery  operation  at  the  position 
[2]  where  the  printing  head  1  is  capped  and  the  air-com- 
municating  tube  9  is  closed.  In  the  recovery  operation, 
the  suction  pump  1  1  sucks  up  ink  in  the  orifices  of  the 

so  printing  head  1  .  It  also  becomes  possible  to  perform  a 
lost  suction  in  which  the  suction  pump  1  1  sucks  up  ink 
in  the  cap  6  at  the  position  [1]  where  the  printing  head  1 
is  capped  and  the  air-communicating  tube  9  is  opened. 
[0056]  It  is  possible  to  perform  a  preliminary  ink-ejec- 

55  tion  in  which  the  printing  head  1  ejects  a  predetermined 
amount  of  ink  which  does  not  contribute  to  any  print  at 
the  position  [5]  in  Fig.  9  where  the  cap  6  is  located  under 
the  printing  head  1.  In  addition,  the  position  [6]  is 
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defined  as  the  output  timing  of  an  ASF  trigger  for  auto- 
matically  feeding  the  printing  medium. 
[0057]  The  cap  slider  8  and  the  wiper-holder  base  5 
are  constructed  so  as  to  work  together.  If  the  carriage  2 
is  positioned  at  the  right-hand  outside  (in  the  arrow  A2  s 
direction)  of  the  position  [4],  as  shown  in  Fig.  10  and 
Fig.  1  2,  the  wiper  holder  base  5  lifts  the  wiper  3  to  a  high 
level  where  the  wiper  3  makes  contact  with  the  printing 
head  1  by  means  of  the  cam  12a  (see  Fig.  10)  of  the 
recovery  base  1  2,  the  guide  groove  5a,  and  the  pin  1  2c.  10 
Consequently,  the  wiper  lock  1  6  is  engaged  with  a  hook 
12b  (see  Fig.  12)  of  the  recovery  base  12.  In  the  posi- 
tion  [4],  that  is,  the  wiper  3  is  in  place  where  it  is  able  to 
make  contact  with  the  printing  head  1  when  the  carriage 
2  moves  from  the  left-hand  to  the  right-hand  of  the  posi-  is 
tion  [4].  In  the  position  [7],  on  the  other  hand,  the  wiper 
3  is  in  place  where  it  cannot  make  contact  with  the  print- 
ing  head  1  as  a  result  of  releasing  the  lock  of  the  wiper 
lock  1  6  as  described  later  when  the  carriage  2  moves 
from  the  right-hand  to  the  left-hand  of  the  position  [7].  20 
[0058]  A  series  of  the  motion  will  be  described  below. 
[0059]  If  the  power  to  the  printing  apparatus  is  turned 
on,  the  suction  pump  11  starts  to  rotate  in  the  right 
direction  (the  arrow  a  direction)  by  means  of  a  driving 
source  (not  shown).  As  a  result,  the  carriage  lock  15  is  25 
released  from  the  locked  state  as  shown  in  Fig.  8.  After 
releasing  the  carriage  lock  15,  the  carriage  2  moves 
toward  the  wiper-turning  position  [7]  in  Fig.  9. 
[0060]  The  wiping-start  position  is  established 
between  the  cap  position  [3]  and  the  print-standby  posi-  30 
tion  (HP)  [6].  During  the  period  of  moving  the  carriage  2 
to  the  print-standby  position  [6],  the  cap  6  is  opened  to 
perform  wiping  motion  of  the  wiper  3  on  the  printing 
head  1  .  If  the  carriage  2  moves  to  the  position  [7],  a  pro- 
trusion  2a  (see  Fig.  1  1)  formed  on  the  carriage  2  makes  35 
contact  with  a  wiper-lock  lever  16a  to  release  the 
engagement  between  the  wiper  lock  16  and  the  hook 
12b  of  the  recovery  base  12.  As  a  result,  the  wiper  3 
moves  downwardly  from  the  printing  head  1  to  the 
standby  position  (see  Fig.  13).  In  a  state  shown  in  Fig.  40 
13,  the  wiper  3  cannot  make  contact  with  the  printing 
head  1  . 
[0061  ]  If  the  necessity  of  wiping  arise  during  the  print- 
ing  motion,  the  carriage  2  moves  from  the  printing 
region  to  the  position  [4]  to  engage  the  wiper  lock  1  6  on  45 
the  hook  1  2b  of  the  recovering  base  1  2.  Therefore,  the 
wiper  3  is  kept  at  the  position  where  it  makes  contact 
with  the  printing  head  1  .  Then,  the  carriage  2  shifts  its 
position  to  the  position  [7]  again  to  perform  a  wiping 
movement.  so 
[0062]  Referring  now  to  Fig.  1  1  ,  there  is  shown  the 
details  of  the  periphery  of  the  wiper  3  at  the  time  of  wip- 
ing  movement. 
[0063]  In  this  embodiment,  sides  1a,  1b  and  a  face  1  A 
(i.e.,  a  surface  on  which  orifices  (ink  ejection  holes)  are  ss 
formed)  of  each  of  two  printing  heads  1  mounted  on  the 
carriage  2  occupy  the  same  position  in  a  side  view  as 
Fig.  1  1  .  In  the  wiper  3,  as  shown  in  Fig.  1  1  ,  there  are 

wiper  slit  portions  3a,  3b  corresponding  to  the  sides  1a, 
1b  of  the  printing  head  1  .  That  is,  the  slit  portions  3a,  3b 
are  formed  on  the  positions  facing  to  the  sides  1  a,  1  b  of 
the  printing  head  1  ,  respectively.  In  addition,  each  of  the 
slit  portions  3a,  3b  is  linearly  formed  along  the  predeter- 
mined  area  from  a  free  end  (the  top)  to  a  fixed  end  (the 
bottom)  of  the  wiper  3  in  the  shape  of  a  sheet. 
[0064]  As  described  above,  the  wiper  3  is  kept  contact 
with  the  printing  head  1  when  the  carriage  2  shifts  its 
position  to  the  position  [4]  from  the  left-hand.  In  this 
case,  it  is  preferable  that  the  length  of  overlap  between 
the  face  1A  of  the  printing  head  1  and  the  side  of  the 
wiper  3  in  the  vertical  direction  is  about  1  mm.  The  wiper 
3  is  able  to  wipe  minute  ink  droplets  on  the  face  1A 
when  the  printing  head  1  moves  along  a  guide  axis  101 
under  the  condition  of  keeping  about  1  mm  of  the  over- 
lap. 
[0065]  Ink  droplets  moving  toward  the  sides  1a,  1  b  of 
the  face  1  A  can  be  scraped  off  by  the  wiper-slit  portions 
3a,  3b.  That  is,  a  portion  between  the  slit  portions  3a,  3b 
in  the  wiper  3  wipes  the  face  1  A  clean  accompanied  by 
a  distortion  corresponding  to  the  overlap  with  the  face 
1A.  A  left-side  portion  forming  the  slit  portion  3a  in  Fig. 
1  1  performs  the  relative  movement  along  the  side  1  a,  so 
that  it  removes  the  deposit  on  the  side  1  a  without  caus- 
ing  a  warp  in  the  wiper  3.  A  right-side  portion  forming 
the  slit  portion  3b  in  Fig.  1  1  performs  the  relative  move- 
ment  along  the  side  1  b,  so  that  it  removes  the  deposit 
on  the  side  1b  without  causing  a  warp  in  the  wiper  3. 
[0066]  Consequently,  there  is  no  possibility  of  remain- 
ing  any  minute  ink  droplet  on  the  face  1A  and  also  on 
the  sides  1  a,  1  b  thereof.  Thus,  it  is  possible  to  perform 
a  print  such  as  a  character  print,  satisfactorily  all  the 
time. 
[0067]  By  the  way,  we  define  the  portion  of  the  wiper 
3  for  wiping  the  face  1  A  as  a  first  elastic  member  and 
another  portion  of  the  wiper  3  for  wiping  the  sides  1  a,  1  b 
as  a  second  elastic  member.  These  two  elastic  mem- 
bers  may  be  made  of  different  elastic  materials.  In  addi- 
tion,  the  wiper  3  and  the  printing  head  1  may  perform 
their  relative  movements  only  at  the  time  of  wiping,  so 
that  it  is  possible  to  move  the  wiper  3  against  the  print- 
ing  head  1  and  mechanisms,  directions,  and  the  like  of 
the  relative  movements  cannot  be  specified  only  by  the 
present  embodiment. 
[0068]  In  the  present  embodiment,  furthermore,  the 
printing  apparatus  may  be  equipped  with  a  head  for 
ejecting  a  treatment  solution  for  coagulating  or  insolubi- 
lizing  the  color  materials  in  ink.  Such  a  head  can  be 
constructed  by  the  same  way  as  that  of  the  printing 
head  1  .  In  addition,  a  face  (i.e.,  a  surface  where  orifices 
are  formed  for  ejecting  the  treatment  solution)  and  the 
sides  of  the  head  can  be  wiped  with  the  wiper  3  or  the 
like. 

(Second  preferred  embodiment) 

[0069]  Fig.  14  is  a  perspective  view  of  a  main  portion 
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of  a  printing  apparatus  in  accordance  with  a  second  pre- 
ferred  embodiment  of  the  present  invention. 
[0070]  In  this  embodiment,  there  are  two  different 
removable  printing  heads  111,  112  mounted  on  a  car- 
riage  2.  These  printing  heads  1  1  1  ,  1  1  2  are  placed  in  the  s 
different  positions  with  a  deviation  of  about  4  mm  in  the 
direction  of  transferring  a  sheet  of  printing  paper.  In  the 
figure,  the  head  111  is  a  photo  head  for  ejecting 
magenta  ink,  cyan  ink,  and  black  ink  in  small  concentra- 
tions  and  the  head  112  is  a  color  head  for  ejecting  w 
magenta  ink,  cyan  ink,  and  yellow  ink  in  high  concentra- 
tions.  A  combination  of  these  heads  111,  112  allows  a 
print  such  as  printing  with  six  deferent  color  inks  and 
provides  a  beautiful  photographic  print.  Each  of  these 
heads  111,  112  may  be  provided  as  an  inkjet  cartridge  is 
by  coupling  with  an  ink  tank.  In  addition,  the  photo  head 
1  1  1  may  be  displaced  with  a  black  head  having  an  ink 
tank  for  black  ink  to  allow  a  high  speed  text  printing  or  a 
high  speed  business  color  print. 
[0071]  Fig.  15  is  a  perspective  view  of  an  suction  20 
pump  1  10  used  in  the  present  embodiment.  The  suction 
pump  1  1  0  is  constructed  by  adding  a  roller  holder  corre- 
sponding  to  one  additional  system  on  the  suction  pump 
of  the  first  embodiment.  The  suction  pump  110  draws 
two  systematically  different  suction  tubes  respectively  25 
connected  with  caps  6a,  6b  to  perform  the  recovery  of 
the  heads  111,  1  1  2  in  response  to  the  direction  of  rota- 
tion.  The  caps  6a,  6b  adapt  to  their  respective  heads 
111,  112.  Also,  the  suction  pump  110  comprises  roller 
holders  1  3a,  1  3b  for  the  total  of  two  systems,  so  that  the  30 
part  of  the  roller  holder  13a  is  constructed  as  shown  in 
Fig.  20  while  the  part  of  the  roller  holder  13b  is  con- 
structed  as  shown  in  Fig.  21  . 
[0072]  Referring  now  to  Fig.  20,  Fig.  21  and  Fig.  22, 
there  is  shown  a  configuration  of  the  pump  portion  as  35 
described  below. 
[0073]  If  a  roller  holder  14a  rotates  in  the  direction  of 
the  arrow  a,  as  shown  in  Fig.  20,  the  suction  roller  13a 
moves  along  a  cam  140  of  the  roller  holder  14a  out- 
wardly  in  the  radial  direction  and  subsequently  rotates  40 
in  conjunction  with  the  roller  holder  14a.  Therefore,  the 
suction  roller  13a  presses  the  suction  tube  10a  posi- 
tioned  between  the  recovery  base  1  2  and  the  suction 
roller  1  3a  to  generate  an  negative  pressure  in  the  cap 
6a.  If  the  roller  holder  14b  rotates  in  the  direction  of  the  45 
arrow  a  as  shown  in  Fig.  21  in  conjunction  with  the  roller 
holder  14a,  the  suction  roller  13b  moves  along  a  cam 
141  of  the  roller  holder  14b  inwardly  in  the  radial  direc- 
tion  and  subsequently  rotates  in  conjunction  with  the 
roller  holder  14b  at  the  position  where  the  suction  tube  so 
10b  is  not  pressed.  Therefore,  the  inside  of  the  cap  6b 
communicating  with  the  suction  tube  10b  becomes 
open  into  the  air. 
[0074]  If  the  roller  holder  1  4b  rotates  in  the  direction  of 
the  arrow  b,  oppositely,  the  suction  roller  13b  moves  55 
along  a  cam  1  41  of  the  roller  holder  1  4b  outwardly  in  the 
radial  direction  and  subsequently  rotates  in  conjunction 
with  the  roller  holder  14b.  Therefore,  the  suction  roller 

1  3b  presses  the  suction  tube  1  0b  positioned  between 
the  recovery  base  12  and  the  suction  roller  13b  to  gen- 
erate  an  negative  pressure  in  the  cap  6b.  At  this 
moment,  the  roller  holder  14a  rotates  in  the  direction  of 
the  arrow  b  in  conjunction  with  the  roller  holder  14b. 
However,  the  suction  roller  13a  moves  along  a  cam  140 
of  the  roller  holder  14a  inwardly  in  the  radial  direction 
and  subsequently  rotates  in  conjunction  with  the  roller 
holder  14a  at  the  position  where  the  suction  tube  10a  is 
not  pressed.  Therefore,  the  inside  of  the  cap  6a  commu- 
nicating  with  the  suction  tube  10a  becomes  open  into 
the  air. 
[0075]  The  carriage  lock  1  5  is  subjected  to  a  friction 
drive  so  as  to  be  locked  at  the  time  of  the  rotation  (i.e., 
the  normal  rotation  in  this  embodiment)  of  the  suction 
pump  1  1  0  in  the  direction  of  the  arrow  b  and  unlocked  at 
the  time  of  the  rotation  (i.e.,  the  reverse  rotation  in  this 
example)  in  the  direction  of  the  arrow  a  thereof. 
[0076]  Next,  we  will  describe  configurations  of  the 
caps  6a,  6b  and  their  peripheral  portions. 
[0077]  As  shown  in  Fig.  15,  the  caps  6a,  6b  are  held 
on  a  cap  holder  7  which  is  retained  by  a  cap  slider  8 
through  a  cap  spring.  In  addition,  each  of  the  caps  6a, 
6b  includes  two  openings.  Each  of  the  caps  6a,  6b 
establishes  connection  with  an  end  of  the  suction  tube 
10a  or  10b  through  its  opening  and  an  end  of  the  air- 
communicating  tube  through  its  another  opening  as  in 
the  same  way  as  that  of  the  embodiment  described 
above.  The  other  end  of  the  air-communicating  tube  is 
inserted  into  the  cap  slider  8,  and  also  a  valve  1  7  (see 
Fig.  6)  is  provided  on  its  tip  through  a  packing  as  in  the 
same  way  as  that  of  the  embodiment  described  above. 
The  cap  slider  8  slides  over  the  valve  1  7  so  as  to  open 
or  close  the  valve  17  as  a  result  of  pushing  the  cap 
slider  8  with  a  motion  of  the  carriage  2.  That  is,  the  valve 
1  7  is  in  the  closed  state  at  the  position  [2]  of  Fig.  9,  while 
it  is  in  the  opened  state  at  the  position  [1]. 
[0078]  A  series  of  the  motion  will  be  described  below. 
[0079]  If  the  power  to  the  printing  apparatus  is  turned 
on,  the  suction  pump  1  1  0  starts  to  rotate  in  the  right 
direction  (the  arrow  a  direction)  by  means  of  a  driving 
source  (not  shown).  As  a  result,  the  carriage  lock  15  is 
released  from  the  locked  state.  After  releasing  the  car- 
riage  lock  1  5,  the  carriage  2  moves  toward  the  wiper- 
turning  position  [7]  in  Fig.  9. 
[0080]  The  wiping-start  position  is  established 
between  the  cap  position  [3]  and  the  print-standby  posi- 
tion  (HP)  [6].  During  the  period  of  moving  the  carriage  2 
to  the  record-standby  position  [6],  the  cap  6  is  opened  to 
perform  wiping  motion  of  the  wiper  3  on  the  printing 
head  111,  112.  If  the  carriage  2  moves  to  the  position 
[7],  a  protrusion  2a  (see  Fig.  18)  formed  on  the  carriage 
2  makes  contact  with  a  wiper-lock  lever  1  6a  to  release 
the  engagement  between  the  wiper  lock  16  and  the 
hook  1  2b  of  the  recovery  base  1  2.  As  a  result,  the  wiper 
3  moves  downwardly  from  the  printing  head  111,  1  1  2  to 
the  standby  position  (see  Fig.  16).  In  a  state  shown  in 
Fig.  16,  the  wiper  3  cannot  make  contact  with  the  print- 
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ing  head  111,  112. 
[0081  ]  If  the  necessity  of  wiping  arise  during  the  print- 
ing  motion,  the  carriage  2  moves  from  the  printing 
region  to  the  position  [4]  to  engage  the  wiper  lock  1  6  on 
the  hook  1  2b  of  the  recovering  base  1  2.  Therefore,  the 
wiper  3  is  kept  at  the  position  where  it  makes  contact 
with  the  printing  head  111,  112.  Then,  the  carriage  2 
shifts  its  position  to  the  position  [7]  again  to  perform  a 
wiping  movement. 
[0082]  In  the  wiper  3,  as  shown  in  Fig.  18,  there  are 
four  wiper  slit  portions  3a,  3b,  3c,  and  3d.  The  slit  3a  is 
formed  on  the  position  corresponding  to  the  side  1  1  2a 
of  the  head  1  1  2,  the  slit  3b  is  formed  on  the  position  cor- 
responding  to  the  side  1  1  1  a  of  the  head  1  1  1  ,  the  slit  3c 
is  formed  on  the  position  corresponding  to  the  side  1  1  2b 
of  the  head  1  12,  and  the  slit  3d  is  formed  on  the  position 
corresponding  to  the  side  1  1  1b  of  the  head  111.  In  this 
embodiment,  the  slit  portions  3a,  3b,  3c,  and  3d  are 
formed  on  the  positions  facing  to  the  sides  1  1  2a,  111a, 
1  12b,  and  111b,  respectively.  In  addition,  each  of  the  slit 
portions  3a,  3b,  3c,  and  3d  is  linearly  formed  along  the 
predetermined  area  from  a  free  end  (the  top)  to  a  fixed 
end  (the  bottom)  of  the  wiper  3  in  the  shape  of  a  sheet. 
[0083]  Therefore,  the  wiper  3  makes  press-contact 
with  the  sides  1  1  1a,  1  1  1b,  1  12a,  and  1  12b  in  addition  to 
the  faces  1  1  1  A,  112A  of  the  heads  111,  112,  concur- 
rently  with  its  movement.  That  is,  an  area  between  the 
slits  3b,  3d  of  the  wiper  3  wipes  the  face  1  1  1  A  (i.e.,  a 
surface  where  orifices  are  formed)  of  the  head  111. 
Also,  an  area  between  the  slits  3a,  3c  of  the  wiper  3 
wipes  the  face  1  12A  (i.e.,  a  surface  where  orifices  are 
formed)  of  the  head  1  12.  A  left-side  portion  that  forms 
the  slit  3a  in  Fig.  18  performs  the  wiping  behavior 
(spaced  wiping)  at  a  location  some  distance  from  the 
side  1  1  2a  of  the  head  1  1  2.  A  left-side  portion  that  forms 
the  slit  3b  in  Fig.  18  wipes  (sliding-contact  wiping)  the 
side  111a  of  the  head  111.  A  right-side  portion  that 
forms  the  slit  3c  in  Fig.  18  wipes  (sliding-contact  wiping) 
the  side  1  12b  of  the  head  1  12.  A  right-side  portion  that 
forms  the  slit  3d  in  Fig.  1  8  performs  a  spaced  wiping  on 
the  side  1  1  1  b  of  the  head  111.  In  the  present  embodi- 
ment,  there  are  two  types  of  the  wiping  behavior  in 
which  one  is  of  sliding-contact  wiping  and  the  other  of 
spaced  wiping.  The  space  wiping  is  preferable  because 
it  takes  the  load  off  the  printing  head. 
[0084]  As  described  above,  the  sides  111a,  111b, 
1  1  2a,  and  1  1  2b  of  the  heads  111,  112  can  be  wiped  in 
addition  to  the  faces  1  1  1  A,  1  1  2A,  so  that  there  is  no 
possibility  of  remaining  any  ink  deposit  on  those  sur- 
faces.  Therefore,  there  is  no  possibility  of  the  deposition 
of  viscous  ink  on  the  heads  1  1  1  ,  1  12,  so  that  it  becomes 
possible  to  perform  a  print  satisfactorily  all  the  time. 
[0085]  In  Fig.  19,  reference  numeral  26  denotes  a 
scraper  which  is  formed  on  the  cap  holder  7  and  later- 
ally  adjacent  to  the  cap  6b.  The  scraper  26  is  positioned 
at  a  predetermined  distance  (e.g.,  0.7  mm)  27  from  the 
side  1  1  1a  of  the  printing  head  111.  The  scraper  26  can 
be  functioned  as  the  same  way  as  a  scraper  200  in  an 

eighth  embodiment  described  later.  Therefore,  the 
scraper  26  moves  up  and  down  as  the  cap  holder  7 
moves  up  and  down,  resulting  that  the  scraper  26 
scratches  the  viscous  ink  off.  In  this  case,  the  viscous 

5  ink  is  deposited  on  the  side  1  1  1a  of  the  printing  head 
1  1  1  and  grown  to  a  height  corresponding  to  the  dis- 
tance  27  or  over.  The  side  1  1  1a  of  the  printing  head  1  1  1 
is  positioned  on  the  side  21  of  the  head  H  in  Fig.  29,  i.e., 
the  side  of  an  electrically  contact  portion  23.  It  is  noted 

10  that  the  scraper  26  is  further  provided  so  as  to  remove 
the  ink  deposit  on  that  side  1  1  1  a,  so  that  it  prevents  the 
problems  to  be  caused  by  a  deposition  of  ink  on  the 
electric  contact  portion  23,  such  as  the  development  of 
electric  short  circuit. 

is  [0086]  Furthermore,  the  scraper  26  may  be  used  for 
removing  deposits  from  any  sides  of  the  printing  heads 
111,  1  12,  for  example  by  placing  the  scraper  26  in  the 
position  facing  to  one  of  the  sides  of  the  printing  head 
1  1  1  except  the  side  1  1  1a  or  the  side  of  the  printing  head 

20  112. 
[0087]  Additional  features,  configurations,  and  effects 
of  the  present  embodiment  can  be  found  in  the  same  as 
those  of  the  first  embodiment  described  above. 

25  (Third  preferred  embodiment) 

[0088]  Fig.  23  and  Fig.  24  illustrate  the  third  preferred 
embodiment  of  the  present  invention. 
[0089]  In  this  embodiment,  a  wiper  31  is  further  pro- 

30  vided  as  an  additional  wiping  means  in  addition  to  a 
wiper  3  as  a  wiping  means.  Reference  numeral  32 
denotes  a  spacer  provided  between  the  wipers  3,  31. 
Like  the  second  embodiment  described  above,  as 
shown  in  Fig.  24,  there  are  four  slits  3a,  3b,  3c,  and  3d 

35  formed  on  the  wiper  3.  Like  the  second  embodiment 
described  above,  furthermore,  these  slits  allow  that  the 
wiper  3  wipes  the  face  and  the  side  of  the  color  head 
1  12  and  the  photo  head  1  1  1  .  On  the  other  hand,  there 
is  no  slit  formed  on  the  wiper  31  .  In  this  case,  edges  of 

40  the  wiper  31  is  finished  with  high  accuracy  to  lessen  a 
residue  of  the  wiping  of  ink  on  the  faces  of  the  heads 
111,  112.  Therefore,  a  finish-wiping  can  be  performed 
using  the  wiper  31  downstream  from  the  wiper  3  (i.e.,  on 
the  left  side  in  Fig.  24). 

45  [0090]  According  the  above  configuration  of  the  wiping 
means,  the  side  of  each  of  the  heads  111,  112  are 
wiped  using  slits  of  the  wiper  3.  In  addition,  the  face  of 
each  of  the  heads  111,  112  can  be  further  wiped  using 
the  wiper  31  in  addition  to  the  wiping  motion  with  the 

so  wiper  3.  As  a  result,  the  wiping  can  be  performed  per- 
fectly  without  remaining  any  residual  deposit,  allowing 
an  excellent  results  of  print. 
[0091  ]  Additional  features,  configurations,  and  effects 
of  the  present  embodiment  can  be  found  in  the  same  as 

55  those  of  the  first  embodiment  described  above. 
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(Fourth  preferred  embodiment) 

[0092]  Fig.  25  is  a  schematic  representation  of  a  main 
portion  of  a  cleaning  member  in  accordance  with  a 
fourth  preferred  embodiment  of  the  present  invention.  s 
[0093]  The  cleaning  member  comprises  a  wiper  30  for 
cleaning  a  printing  head  H  and  structural  components 
28,  29  for  removing  deposits  on  the  side  of  the  head  H 
(hereinafter,  referred  as  deposit-removing  members). 
Each  of  the  deposit-removing  members  28,  29  is  pro-  to 
vided  on  the  side  of  the  head  H  and  protruded  longer 
than  the  wiper  30.  In  the  figure,  the  head  H  having  a 
width  H  is  represented  by  a  broken  line.  The  deposit- 
removing  members  28,  29  are  placed  at  a  predeter- 
mined  distance  from  the  head  H  so  as  to  be  able  to  is 
remove  a  deposit  I  on  the  side  of  the  head  H.  The  dis- 
tance  L  between  two  deposit-removing  members  28,  29 
can  be  expressed  as  a  relationship  with  the  width  W  of 
the  head  H  in  an  inequality:  L  >  W. 
[0094]  Alternatively,  the  cleaning  member  may  be  20 
constructed  by  forming  deep  slits  28A,  29A  in  a  sheet  of 
elastic  material.  Also,  the  wiper  30  and  the  deposit- 
removing  members  28,  29  may  be  prepared  as  different 
components  and  then  assembled  as  a  single  compo- 
nent.  In  this  case,  the  wiper  30  and  the  deposit-remov-  25 
ing  members  28,  29  may  be  constructed  using  the  same 
material  or  different  materials.  For  example,  the  deposit- 
removing  members  28,  29  may  be  prepared  using  a 
metal  material,  a  plastic  material,  or  the  like  so  as  to  be 
different  from  the  material  of  the  wiper  30.  In  addition,  30 
the  deposit-removing  members  28,  29  are  separated 
from  each  side  of  the  head  H  at  a  distance  of  1  mm  or 
less.  Furthermore,  each  of  the  deposit-removing  mem- 
bers  28,  29  has  a  portion  facing  to  the  side  of  the  head 
H  which  performs  the  relative  movement.  The  portion  35 
facing  to  the  side  of  the  head  H  may  be  constructed 
using  an  elastic  member  (metals  and  plastics  are  also 
available  because  of  their  elasticities). 
[0095]  The  cleaning  member  of  Fig.  25  has  deep- 
grooved  slits,  so  that  there  may  be  a  warp  in  the  wiper  40 
30  at  the  time  of  cleaning  the  head  H.  In  this  case,  how- 
ever,  the  deposit-removing  members  28,  29  are  sub- 
stantially  free  from  such  a  warped  wiper  30.  Therefore, 
it  is  possible  to  keep  the  constant  space  (1  mm  or  less) 
between  the  deposit-removing  members  28,  29  and  the  45 
side  of  the  head  H,  so  that  ink  can  be  smoothly  moved 
from  the  side  thereof. 
[0096]  As  shown  in  Fig.  29  and  Fig.  30,  an  ink  deposit 
I  being  adhered  on  the  side  of  the  head  H  will  be  grown 
up  to  an  deposition  height  of  about  1-2  mm  if  it  is  so 
untouched.  However,  the  deposit-removing  members 
28,  29  are  able  to  move  closer  to  the  side  of  the  head  H 
at  a  distance  of  1  mm  or  less,  so  that  ink  can  be 
removed  by  moving  toward  a  lower  part  of  the  cleaning 
member.  That  is,  it  is  possible  to  move  ink  toward  the  ss 
deposit-removing  members  28,  29  and  draw  ink  into 
their  slits. 

(Fifth  preferred  embodiment) 

[0097]  Fig.  26A  and  Fig.  26B  are  schematic  represen- 
tations  for  illustrating  a  main  portion  of  a  cleaning  mem- 
ber  in  accordance  with  a  fifth  preferred  embodiment  of 
the  present  invention. 
[0098]  In  this  embodiment,  each  of  slits  34A,  35A  is 
formed  on  the  cleaning  member  at  a  relatively  shallow 
depth  compared  with  the  slits  28A,  29A  of  Fig.  25.  In  this 
embodiment,  furthermore,  the  deposit-removing  mem- 
bers  34,  35  create  clearances  31,  32  from  the  side  of 
the  head  H. 
[0099]  If  the  head  H  is  cleaned  by  the  cleaning  mem- 
ber  of  the  present  embodiment,  each  of  the  deposit- 
removing  members  34,  35  is  inwardly  inclined  as  the 
wiper  33  becomes  elastically  deformed  at  the  time  of 
contacting  with  an  orifice  surface  of  the  head  H.  There- 
fore,  the  tips  of  the  deposit-removing  members  34,  35 
make  contact  with  their  corresponding  sides  of  the  head 
H  and  then  slide  over  these  sides,  resulting  in  the  elimi- 
nation  of  ink  from  the  sides  of  the  head.  By  the  way,  a 
base  portion  of  each  of  the  deposit-removing  members 
34,  35  is  kept  from  contact  with  the  side  of  the  head  H. 
Comparing  with  the  configuration  of  Fig.  25,  however, 
the  deposit-removing  members  34,  35  are  able  to  take 
their  positions  closer  to  the  sides  of  the  head  H. 
[0100]  In  Fig.  26A  and  Fig.  26B,  as  described  above, 
the  deposit-removing  members  34,  35  make  contact 
with  their  respective  sides  of  the  head  H  and  slide  ther- 
eover  as  a  result  of  their  bendings  through  the  use  of  a 
warp  in  the  wiper  30  at  the  time  cleaning  the  orifice  sur- 
face  of  the  head  H.  Thus,  it  is  preferable  to  narrow  the 
clearances  31  ,  32  as  much  as  possible.  For  defining  the 
dimensions  of  the  clearances  31,  32,  a  good  deal  of 
thought  may  be  given  to  tolerances  of  mounting  the 
cleaning  member  and  the  head,  or  the  like.  The  config- 
uration  for  contact-sliding  the  deposit-removing  mem- 
bers  34,  35  over  the  sides  of  the  head  H  provides 
excessive  load  on  the  head  H.  As  shown  in  Fig.  1  1  ,  for 
example,  it  is  preferable  to  remove  ink  deposits  on  the 
sides  of  the  head  by  the  above  members  34,  35  under 
the  condition  of  keeping  the  members  34,  35  from  con- 
tact  with  the  sides  of  the  head. 

(Sixth  preferred  embodiment) 

[0101]  Fig.  27  is  a  schematic  representation  of 
another  configuration  of  the  cleaning  member. 
[01  02]  In  the  cleaning  member  of  the  present  embod- 
iment,  deposit-removing  members  37,  38  are  con- 
structed  so  that  their  tips  (i.e.,  portions  of  the  deposit- 
removing  members  28,  29  facing  to  the  corresponding 
sides  of  the  head  as  shown  in  Fig.  25)  are  partially  cut 
away  to  make  notches  for  the  purpose  of  allowing  a 
deviation  from  the  positioning  accuracy  at  the  time  of 
mounting  the  head  H.  Thus,  it  is  preferable  that  such 
notches  are  formed  on  the  deposit-removing  members. 
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(Seventh  preferred  embodiment) 

[0103]  Fig.  28  is  a  schematic  representation  of  a 
cleaning  member  to  be  used  in  a  printing  apparatus 
using  more  than  one  printing  heads  such  as  one  shown 
in  Fig.  23  and  Fig.  24. 
[0104]  In  this  embodiment,  a  cleaning  member  com- 
prises  two  wipers  40,  44  and  deposit-removing  mem- 
bers  41  ,  42.  Therefore,  an  orifice  surface  of  each  of  the 
heads  1  1  1  ,  1  1  2  is  cleaned  by  a  wiper  40  at  first  and  then 
further  cleaned  by  another  wiper  44.  The  deposit- 
removing  members  41  ,  42  are  responsible  for  cleaning 
lateral  faces  of  the  head  and  provided  on  both  sides  of 
the  wiper  40.  In  addition,  there  are  slits  43  formed  on  the 
wiper  40  and  the  deposit-removing  members  41,  42. 
Each  of  the  slits  43  has  a  width  of  about  0.5  mm. 
[0105]  The  orifice  surface  of  the  head  1  1  1  is  cleaned 
by  the  wiper  40  except  the  most  right  side  portion 
thereof  in  the  figure.  The  deposit-removing  member  41 
and  the  side  of  the  most  right  side  portion  of  the  wiper 
40  are  in  the  state  of  non-contact  with  the  side  of  the 
head  111.  The  orifice  surface  of  the  head  1  12  is  cleaned 
by  the  wiper  40  except  the  most  left  side  portion  thereof 
in  the  figure.  The  deposit-removing  member  42  and  the 
side  of  the  most  left  side  portion  of  the  wiper  40  are  in 
the  state  of  non-contact  with  the  side  of  the  head  1  1  2. 
These  non-contact  portions  for  the  sides  of  the  heads 
111,  1  12  are  able  to  remove  ink  from  the  sides  of  the 
heads  111,  112. 
[0106]  An  orifice  surface  of  each  of  the  heads  111, 
1  1  2  is  cleaned  by  a  wiper  40  at  first  and  then  further 
cleaned  by  another  wiper  44.  The  wiper  40  is  positioned 
at  the  back  side  of  the  figure  with  respect  to  the  deposit- 
removing  members  41  ,  42.  The  wiper  44  is  protruded 
over  an  end  face  of  the  wiper  40  to  the  head  side  as  indi- 
cated  by  H1  in  the  figure  to  form  a  step  between  the  wip- 
ers  40,  44,  resulting  in  a  more  reliable  cleaning  of  the 
orifice  surface  of  the  head.  "H1"  can  be  defined  in  the 
range  of  plus  0.1  mm  to  minus  0.5  mm  with  respect  to 
the  height  of  the  wiper  40.  It  would  be  better  that  the 
range  of  "H1  "  is  defined  so  as  to  insure  that  the  wiper  40 
which  is  initially  fall  down  by  making  contact  with  the 
head  does  not  exert  any  influence  upon  the  wiper  43. 

(Eighth  preferred  embodiment) 

[0107]  Fig.  31  to  Fig.  34  illustrate  the  eight  preferred 
embodiment  in  which  a  scraper  200  is  provided  for  per- 
forming  a  wiping  operation  on  the  side  of  the  head  112 
without  making  contact  with  each  other. 
[0108]  The  scraper  200  will  be  described  bellow. 
[0109]  A  solid  line  in  Fig.  31  represents  a  trail  of  a  cap 
holder  7.  If  the  carriage  is  located  at  the  right-hand  (the 
arrow  A2  direction)  of  the  capping  position  [3],  the  loca- 
tion  of  the  cap  holder  7  is  4.1  mm  higher  than  the  nor- 
mal  in  the  vertical  direction  and  thus  faces  of  the  printing 
heads  111,  1  1  2  are  hermetically  sealed  with  caps  6a, 
6b,  respectively. 

[0110]  In  this  embodiment,  as  shown  in  Fig.  32,  the 
scraper  200  is  integral  with  the  cap  holder  7  and  pro- 
vided  in  the  lateral  direction  of  the  cap  6b.  The  scraper 
200  is  separated  from  the  side  of  the  printing  head  112 

5  at  a  distance  of  0.7  mm.  In  spite  of  moving  the  carriage 
2  toward  the  directions  of  the  arrows  A1  ,  A2,  the  scraper 
200  does  not  contact  with  the  side  of  the  printing  head 
112.  If  the  carriage  2  moves  to  the  cap  position  [3],  the 
suction  position  [2],  and  a  lost-suction  position  [1],  as 

10  shown  in  Fig.  34,  the  cap  holder  7  moves  upward  in  the 
vertical  direction  and  also  the  scraper  200  moves 
upward.  As  a  result,  the  scraper  200  is  protruded  to  the 
position  facing  to  the  head.  As  shown  in  the  figure,  there 
is  a  space  between  the  side  of  the  printing  head  and  the 

15  scraper  200  at  a  distance  of  0.7  mm.  If  the  carriage  2  is 
in  the  other  positions  or  under  the  printing  operation,  the 
scraper  200  moves  downward  as  the  cap  holder  7 
moves  downward  as  shown  in  Fig.  33  and  Fig.  34. 
[0111]  Accordingly,  when  capping,  suction,  or  lost- 

20  suction  operation  for  the  head  112  is  performed,  the 
scraper  200  performs  the  wiping  operation  on  the  side 
of  the  head  1  1  2  without  making  contact  with  each  other. 
The  scraper  200  scrapes  any  excess  of  a  viscous  ink 
deposit  from  the  side  of  the  head  1  12  when  the  deposit 

25  is  grown  to  a  size  larger  than  a  clearance  between  the 
side  of  the  head  112  and  the  scraper  200.  As  a  result, 
the  accumulation  of  viscous  ink  on  the  side  of  the  print- 
ing  head  112  does  not  across  the  predetermined  level, 
so  that  an  excellent  record  such  as  printing  can  be 

30  allowed  all  the  time. 
[01  1  2]  An  alternative  scraper  may  be  prepared  using 
an  elastic  material  without  integral  with  the  cap  holder  7 
and  placed  in  the  same  position  as  that  of  the  first 
scraper  200  described  above. 

35  [01  1  3]  The  scraper  200  and  the  printing  head  1  1  2  may 
shift  their  positions  in  a  relative  manner  at  the  time  of 
capping  operation.  It  is  also  possible  to  shift  the  printing 
head  112  against  the  scraper  200.  Therefore,  the 
present  invention  does  not  limit  the  mechanism  for  the 

40  relative  movement  between  the  scraper  200  and  the 
printing  head  112,  the  direction  of  such  a  relative  move- 
ment,  and  the  like.  In  the  above  description,  the  scraper 
200  is  ready  for  the  printing  head  in  a  one-to-one  rela- 
tionship.  However,  it  is  not  limited  to  such  a  configura- 

45  tion.  It  is  also  possible  to  provide  a  scraper  so  as  to  be 
ready  for  more  than  one  printing  heads  or  all  of  the  print- 
ing  heads  to  be  mounted  on  the  printing  apparatus 
together.  It  is  also  possible  to  provide  scrapers  on  both 
sides  of  the  printing  head  to  simultaneously  scrape  ink 

so  deposits  off. 
[01  14]  The  present  embodiment  may  be  also  applied 
on  a  printing  apparatus  having  an  additional  head  hav- 
ing  the  same  configuration  as  those  of  the  printing  head 
111  or  112  for  ejecting  a  treatment  liquid  which  is 

55  responsible  for  insolublizing  or  coagulating  a  color 
material  in  ink.  An  ink  deposit  on  the  side  of  a  face  (a 
surface  on  which  orifices  are  formed  for  ejecting  the 
treatment  solution)  may  be  scraped  off  by  the  scraper. 
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(Ninth  preferred  embodiment) 

[0115]  Fig.  35  to  Fig.  37  illustrate  the  ninth  preferred 
embodiment  in  which  an  elastic  scraper  201  is  provided. 
The  elastic  scraper  201  is  located  at  the  position  facing 
to  the  side  of  the  head  1  1  2  and  protruded  thereto. 
[01  1  6]  If  the  carriage  2  moves  to  the  capping  position 
[3],  the  suction  position  [2],  and  the  lost-suction  position 
[1],  as  shown  in  Fig.  37,  the  scraper  201  moves  upward 
as  the  cap  holder  7  moves  upward  in  the  vertical  direc- 
tion.  Therefore,  the  scraper  201  slide  on  the  side  of  the 
printing  head  112.  If  the  carriage  2  is  in  the  other  posi- 
tions  or  under  the  printing  operation,  the  scraper  201 
moves  downward  as  the  cap  holder  7  moves  downward 
as  shown  in  Fig.  36  and  Fig.  37. 
[0117]  Accordingly,  the  scraper  201  makes  contact 
with  the  side  of  the  head  1  12  and  slides  over  to  remove 
an  ink  deposit  therefrom.  As  a  result,  the  accumulation 
of  viscous  ink  on  the  side  of  the  printing  head  112  can 
be  prevented,  so  that  an  excellent  print  can  be  allowed 
all  the  time. 
[01  18]  The  scraper  20  1  and  the  printing  head  1  1  2  may 
shift  their  positions  in  a  relative  manner  at  the  time  of 
capping  operation.  It  is  also  possible  to  shift  the  printing 
head  112  against  the  scraper  201.  Therefore,  the 
present  invention  does  not  limit  the  mechanism  for  the 
relative  movement  between  the  scraper  201  and  the 
printing  head  1  12,  the  direction  of  such  a  relative  move- 
ment,  and  the  like. 
[0119]  In  the  above  description,  the  scraper  201  is 
ready  for  the  printing  head  1  12  in  a  one-to-one  relation- 
ship.  However,  it  is  not  limited  to  such  a  configuration.  It 
is  also  possible  to  provide  a  scraper  so  as  to  be  ready 
for  more  than  one  printing  heads  or  all  of  the  printing 
heads  mounted  on  the  printing  apparatus  together.  It  is 
also  possible  to  provide  scrapers  on  both  sides  of  the 
printing  head  to  simultaneously  scrape  ink  deposits  off. 
[0120]  The  present  embodiment  may  be  also  applied 
on  a  printing  apparatus  having  an  additional  head  hav- 
ing  the  same  configuration  as  those  of  the  printing  head 
111  or  112  for  ejecting  a  treatment  liquid  which  is 
responsible  for  insolublizing  or  coagulating  a  color 
material  in  ink.  An  ink  deposit  on  the  side  of  a  face  (a 
surface  on  which  orifices  are  formed  for  ejecting  the 
treatment  solution)  may  be  scraped  off  by  the  scraper. 

(Tenth  preferred  embodiment) 

[0121]  Fig.  38  and  Fig.  39  illustrate  the  tenth  preferred 
embodiment  of  the  present  invention  where  an  elastic 
scraper  202  is  provided. 
[0122]  The  elastic  scraper  202  is  molded  in  one  piece 
with  a  cap  using  an  elastic  material  such  as  rubber  and 
includes  the  capability  of  capping.  The  scraper  202  is 
located  at  the  position  facing  to  the  side  of  the  head  1  1  2 
and  protruded  thereto  just  as  in  the  case  of  the  ninth 
preferred  embodiment  as  shown  in  Fig.  38  and  Fig.  39. 
The  other  components  of  the  present  embodiment  are 

similarly  configured  as  those  of  the  eighth  and  ninth  pre- 
ferred  embodiments. 
[0123]  In  the  above  description,  the  scraper  202  is 
ready  for  the  printing  head  1  12.  However,  it  is  not  limited 

5  to  such  a  configuration.  It  is  also  possible  to  provide  a 
scraper  202  so  as  to  be  ready  for  more  than  one  printing 
heads  or  all  of  the  printing  heads  to  be  mounted  on  the 
printing  apparatus  together.  It  is  also  possible  to  provide 
scrapers  on  both  sides  of  the  printing  head  to  simultane- 

10  ously  scrape  ink  deposits  off. 
[01  24]  Fig.  39  shows  the  conditions  of  the  carriage  2 
moving  to  the  capping  position  [3],  the  suction  position 
[2],  and  the  lost-suction  position  [1].  In  these  conditions, 
the  scraper  202  integral  with  the  cap  portion  202A 

15  makes  contact  with  the  side  of  the  head  1  1  2  and  slides 
over  to  remove  an  ink  deposit  therefrom.  If  the  carriage 
2  is  in  the  other  positions  or  under  the  printing  opera- 
tion,  the  scraper  202  integral  with  the  cap  portion  202A 
moves  downward  as  shown  in  Fig.  38. 

20  [01  25]  The  scraper  202  and  the  printing  head  1  1  2  may 
shift  their  positions  in  a  relative  manner  at  the  time  of 
capping  operation.  It  is  also  possible  to  shift  the  printing 
head  112  against  the  scraper  202.  Therefore,  the 
present  invention  does  not  limit  the  mechanism  for  the 

25  relative  movement  between  the  scraper  202  and  the 
printing  head  112,  the  direction  of  such  a  relative  move- 
ment,  and  the  like. 
[01  26]  The  present  embodiment  may  be  also  applied 
on  a  printing  apparatus  having  an  additional  head  hav- 

30  ing  the  same  configuration  as  those  of  the  printing  head 
111  or  112  for  ejecting  a  treatment  liquid  which  is 
responsible  for  insolublizing  or  coagulating  a  color 
material  in  ink.  An  ink  deposit  on  the  side  of  a  face  (a 
surface  on  which  orifices  are  formed  for  ejecting  the 

35  treatment  solution)  may  be  scraped  off  by  the  scraper. 

(Eleventh  preferred  embodiment) 

[0127]  Fig.  40  to  Fig.  42  illustrate  the  eleventh  pre- 
40  ferred  embodiment  of  the  present  invention,  in  which  a 

scraper  203  is  arranged  so  as  to  be  ready  for  a  side  por- 
tion  located  around  a  face  112A.  In  this  case,  the 
scraper  203  is  configured  so  as  to  surround  the  all  ride 
portions  of  the  head  1  12,  as  shown  in  Fig.  40. 

45  [01  28]  It  the  carriage  2  moves  to  the  capping  position 
[3],  the  suction  position  [2],  and  the  lost-suction  position 
[1],  as  shown  in  Fig.  42,  the  scraper  203  moves  upward 
as  the  cap  holder  7  moves  upward  in  the  vertical  direc- 
tion.  As  a  result,  the  scraper  203  protrudes  to  the  posi- 

50  tions  facing  to  all  sides  of  the  head.  If  the  carriage  2  is  in 
the  other  positions  or  under  the  printing  operation,  as 
shown  in  Fig.  41  ,  the  scraper  203  moves  downward  as 
the  cap  holder  7  moves  downward. 
[0129]  Accordingly,  the  scraper  203  makes  contact 

55  with  the  side  of  the  head  1  1  2  and  slides  over  to  remove 
an  ink  deposit  therefrom.  As  a  result,  the  accumulation 
of  viscous  ink  on  the  side  of  the  printing  head  112  can 
be  prevented,  so  that  an  excellent  print  can  be  allowed 

45 

50 
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all  the  time. 
[0130]  In  the  above  description,  the  scraper  203  is 
ready  for  the  printing  head  1  12  in  a  one-to-one  relation- 
ship.  However,  it  is  not  limited  to  such  a  configuration.  It 
is  also  possible  to  provide  a  scraper  so  as  to  be  ready 
for  more  than  one  printing  heads  or  all  of  the  printing 
heads  mounted  on  the  printing  apparatus  together.  The 
scraper  203  may  be  ready  for  all  or  a  part  of  the  sides  of 
the  printing  head  112. 
[0131]  The  scraper  203  may  be  prepared  using  an 
elastic  material.  Also,  the  scraper  203  may  be  located  at 
the  position  facing  to  the  side  of  the  head  1  1  2  and  pro- 
truded  thereto  for  the  purpose  of  making  contact  with 
the  side  of  the  printing  head  1  12  and  sliding  thereover 
just  as  in  the  case  of  the  ninth  preferred  embodiment.  In 
addition,  the  elastic  scraper  203  is  molded  in  one  piece 
with  a  cap  using  an  elastic  material  such  as  rubber  and 
includes  the  capability  of  capping  just  as  in  the  case  of 
the  tenth  preferred  embodiment. 
[01  32]  The  scraper  203  and  the  printing  head  1  1  2  may 
shift  their  positions  in  a  relative  manner  at  the  time  of 
capping  operation.  It  is  also  possible  to  shift  the  printing 
head  112  against  the  scraper  203.  Therefore,  the 
present  invention  does  not  limit  the  mechanism  for  the 
relative  movement  between  the  scraper  203  and  the 
printing  head  1  12,  the  direction  of  such  a  relative  move- 
ment,  and  the  like. 
[0133]  The  present  embodiment  may  be  also  applied 
on  a  printing  apparatus  having  an  additional  head  hav- 
ing  the  same  configuration  as  those  of  the  printing  head 
111  or  112  for  ejecting  a  treatment  liquid  which  is 
responsible  for  insolublizing  or  coagulating  a  color 
material  in  ink.  An  ink  deposit  on  the  side  of  a  face  (a 
surface  on  which  orifices  are  formed  for  ejecting  the 
treatment  solution)  may  be  scraped  off  by  the  scraper. 
[0134]  The  other  components  of  the  present  embodi- 
ment  are  similarly  configured  as  those  of  the  eighth  and 
ninth  preferred  embodiments. 
[0135]  The  present  invention  achieves  distinct  effect 
when  applied  to  a  printing  head  or  a  printing  apparatus 
which  has  means  for  generating  thermal  energy  such  as 
electrothermal  transducers  or  laser  light,  and  which 
causes  changes  in  ink  by  the  thermal  energy  so  as  to 
eject  ink.  This  is  because  such  a  system  can  achieve  a 
high  density  and  high  resolution  printing. 
[0136]  A  typical  structure  and  operational  principle 
thereof  is  disclosed  in  U.S.  patent  Nos.  4,723,129  and 
4,740,796,  and  it  is  preferable  to  use  this  basic  principle 
to  implement  such  a  system.  Although  this  system  can 
be  applied  either  to  on-demand  type  or  continuous  type 
ink  jet  printing  systems,  it  is  particularly  suitable  for  the 
on-demand  type  apparatus.  This  is  because  the  on- 
demand  type  apparatus  has  electrothermal  transduc- 
ers,  each  disposed  on  a  sheet  or  liquid  passage  that 
retains  liquid  (ink),  and  operates  as  follows:  first,  one  or 
more  drive  signals  are  applied  to  the  electrothermal 
transducers  to  cause  thermal  energy  corresponding  to 
printing  information;  second,  the  thermal  energy 

induces  sudden  temperature  rise  that  exceeds  the 
nucleate  boiling  so  as  to  cause  the  film  boiling  on  heat- 
ing  portions  of  the  printing  head;  and  third,  bubbles  are 
grown  in  the  liquid  (ink)  corresponding  to  the  drive  sig- 

5  nals.  By  using  the  growth  and  collapse  of  the  bubbles, 
the  ink  is  expelled  from  at  least  one  of  the  ink  ejection 
orifices  of  the  head  to  form  one  or  more  ink  drops.  The 
drive  signal  in  the  form  of  a  pulse  is  preferable  because 
the  growth  and  collapse  of  the  bubbles  can  be  achieved 

10  instantaneously  and  suitably  by  this  form  of  drive  signal. 
As  a  drive  signal  in  the  form  of  a  pulse,  those  described 
in  U.S.  patent  Nos.  4,463,359  and  4,345,262  are  prefer- 
able.  In  addition,  it  is  preferable  that  the  rate  of  temper- 
ature  rise  of  the  heating  portions  described  in  U.S. 

15  patent  No.  4,313,124  be  adopted  to  achieve  better  print- 
ing. 
[01  37]  U.  S.  patent  Nos.  4,558,333  and  4,459,600  dis- 
close  the  following  structure  of  a  printing  head,  which  is 
incorporated  to  the  present  invention:  this  structure 

20  includes  heating  portions  disposed  on  bent  portions  in 
addition  to  a  combination  of  the  ejection  orifices,  liquid 
passages  and  the  electrothermal  transducers  disclosed 
in  the  above  patents.  Moreover,  the  present  invention 
can  be  applied  to  structures  disclosed  in  Japanese  Pat- 

25  ent  Application  Laying-open  Nos.  59-123670  (1984) 
and  59-138461  (1984)  in  order  to  achieve  similar 
effects.  The  former  discloses  a  structure  in  which  a  slit 
common  to  all  the  electrothermal  transducers  is  used  as 
ejection  orifices  of  the  electrothermal  transducers,  and 

30  the  latter  discloses  a  structure  in  which  openings  for 
absorbing  pressure  waves  caused  by  thermal  energy 
are  formed  corresponding  to  the  ejection  orifices.  Thus, 
irrespective  of  the  type  of  the  printing  head,  the  present 
invention  can  achieve  printing  positively  and  effectively. 

35  [01  38]  The  present  invention  can  be  also  applied  to  a 
so-called  full-line  type  printing  head  whose  length 
equals  the  maximum  length  across  a  printing  medium. 
Such  a  printing  head  may  consists  of  a  plurality  of  print- 
ing  heads  combined  together,  or  one  integrally  arranged 

40  printing  head. 
[0139]  In  addition,  the  present  invention  can  be 
applied  to  various  serial  type  printing  heads:  a  printing 
head  fixed  to  the  main  assembly  of  a  printing  apparatus; 
a  conveniently  replaceable  chip  type  printing  head 

45  which,  when  loaded  on  the  main  assembly  of  a  printing 
apparatus,  is  electrically  connected  to  the  main  assem- 
bly,  and  is  supplied  with  ink  therefrom;  and  a  cartridge 
type  printing  head  integrally  including  an  ink  reservoir. 
[0140]  It  is  further  preferable  to  add  a  recovery  sys- 

50  tern,  or  a  preliminary  auxiliary  system  for  a  printing  head 
as  a  constituent  of  the  printing  apparatus  because  they 
serve  to  make  the  effect  of  the  present  invention  more 
reliable.  Examples  of  the  recovery  system  are  a  capping 
means  and  a  cleaning  means  for  the  printing  head,  and 

55  a  pressure  or  suction  means  for  the  printing  head. 
Examples  of  the  preliminary  auxiliary  system  are  a  pre- 
liminary  heating  means  utilizing  electrothermal  trans- 
ducers  or  a  combination  of  other  heater  elements  and 
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the  electrothermal  transducers,  and  a  means  for  carry- 
ing  out  preliminary  ejection  of  ink  independently  of  the 
ejection  for  printing.  These  systems  are  effective  for  reli- 
able  printing. 
[0141]  The  number  and  type  of  printing  heads  to  be  s 
mounted  on  a  printing  apparatus  can  be  also  changed. 
For  example,  only  one  printing  head  corresponding  to  a 
single  color  ink,  or  a  plurality  of  printing  heads  corre- 
sponding  to  a  plurality  of  inks  different  in  color  or  con- 
centration  can  be  used.  In  other  words,  the  present  10 
invention  can  be  effectively  applied  to  an  apparatus  hav- 
ing  at  least  one  of  the  monochromatic,  multi-color  and 
full-color  modes.  Here,  the  monochromatic  mode  per- 
forms  printing  by  using  only  one  major  color  such  as 
black.  The  multi-color  mode  carries  out  printing  by  using  15 
different  color  inks,  and  the  full-color  mode  performs 
printing  by  color  mixing. 
[0142]  Furthermore,  although  the  above-described 
embodiments  use  liquid  ink,  inks  that  are  liquid  when 
the  printing  signal  is  applied  can  be  used:  for  example,  20 
inks  can  be  employed  that  solidify  at  a  temperature 
lower  than  the  room  temperature  and  are  softened  or 
liquefied  in  the  room  temperature.  This  is  because  in  the 
inkjet  system,  the  ink  is  generally  temperature  adjusted 
in  a  range  of  30°C  -  70°C  so  that  the  viscosity  of  the  ink  25 
is  maintained  at  such  a  value  that  the  ink  can  be  ejected 
reliably. 
[0143]  In  addition,  the  present  invention  can  be 
applied  to  such  apparatus  where  the  ink  is  liquefied  just 
before  the  ejection  by  the  thermal  energy  as  follows  so  30 
that  the  ink  is  expelled  from  the  orifices  in  the  liquid 
state,  and  then  begins  to  solidify  on  hitting  the  printing 
medium,  thereby  preventing  the  ink  evaporation:  the  ink 
is  transformed  from  solid  to  liquid  state  by  positively  uti- 
lizing  the  thermal  energy  which  would  otherwise  cause  35 
the  temperature  rise;  or  the  ink,  which  is  dry  when  left  in 
air,  is  liquefied  in  response  to  the  thermal  energy  of  the 
printing  signal.  In  such  cases,  the  ink  may  be  retained  in 
recesses  or  through  holes  formed  in  a  porous  sheet  as 
liquid  or  solid  substances  so  that  the  ink  faces  the  elec-  40 
trothermal  transducers  as  described  in  Japanese  Pat- 
ent  Application  Laying-open  Nos.  54-56847  (1979)  or 
60-71260  (1985).  The  present  invention  is  most  effec- 
tive  when  it  uses  the  film  boiling  phenomenon  to  expel 
the  ink.  45 
[0144]  Furthermore,  the  ink  jet  printing  apparatus  of 
the  present  invention  can  be  employed  not  only  as  an 
image  output  terminal  of  an  information  processing 
device  such  as  a  computer,  but  also  as  an  output  device 
of  a  copying  machine  including  a  reader,  and  as  an  out-  so 
put  device  of  a  facsimile  apparatus  having  a  transmis- 
sion  and  receiving  function. 
[0145]  The  present  invention  has  been  described  in 
detail  with  respect  to  various  embodiments,  and  it  will 
now  be  apparent  from  the  foregoing  to  those  skilled  in  55 
the  art  that  changes  and  modifications  may  be  made 
without  departing  from  the  invention  in  its  broader 
aspects,  and  it  is  the  intention,  therefore,  in  the 

appended  claims  to  cover  all  such  changes  and  modifi- 
cations  as  fall  within  the  true  spirit  of  the  invention. 
[0146]  The  present  invention  provides  a  cleaning 
device  for  an  inkjet  printing  head  and  a  method  for 
cleaning  such  a  head;  a  wiper  to  be  used  for  cleaning 
the  inkjet  printing  head;  and  an  inkjet  printing  apparatus 
having  such  a  wiper  for  preventing  the  deposition  of  ink 
on  the  side  of  a  printing  head.  Slits  (3a,  3b)  facing  to  the 
side  (1a,  b)  of  the  printing  head  are  formed  on  a  wiper 
(3)  made  of  a  sheet  of  rubber,  which  moves  relatively 
with  the  printing  head. 

Claims 

1  .  A  cleaning  device  for  an  ink-jet  printing  head  having 
an  ink-ejecting  surface  where  a  plurality  at  ink- 
ejecting  ports  is  formed  for  ejecting  ink,  in  which  the 
ink-ejection  surface  is  cleaned  by  a  relative  move- 
ment  between  the  printing  head  and  the  cleaning 
device,  the  cleaning  device  characterized  by  com- 
prising: 

a  deposit-removing  member  facing  to  a  side  of 
the  printing  head,  where 
the  side  of  the  printing  head  extends  substan- 
tially  in  the  direction  along  a  relative  movement 
between  the  printing  head  and  the  cleaning 
means  and  positioned  along  an  edge  of  the  ink- 
ejecting  surface. 

2.  A  cleaning  device  as  claimed  in  Claim  1  ,  character- 
ized  in  that 

the  deposit-removing  member  is  kept  from  con- 
tact  with  the  side  of  the  printing  head  and 
makes  contact  with  a  deposit  on  the  side  of  the 
printing  head  to  remove  the  deposit  therefrom. 

3.  A  cleaning  device  as  claimed  in  Claim  1  ,  character- 
ized  in  that 

the  deposit-removing  member  faces  to  the  side 
of  the  printing  head  with  a  distance  of  1  mm  or 
less. 

4.  A  cleaning  device  as  claimed  in  Claim  1  ,  character- 
ized  in  that 

the  deposit-removing  member  is  fixed  on  a  cap 
unit  that  moves  and  displaces  as  the  printing 
head  moves. 

5.  A  cleaning  device  as  claimed  in  Claim  1  ,  character- 
ized  in  that 

a  plurality  of  printing  heads  is  installed  in  an 
ink-jet  printing  apparatus,  and  the  deposit- 
removing  member  faces  to  the  sides  at  the  plu- 
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rality  of  printing  heads. 

6.  A  cleaning  device  as  claimed  in  claim  5,  character- 
ized  in  that 

at  least  one  of  the  printing  heads  is  offset  in  the 
direction  intersecting  to  the  direction  of  the  rel- 
ative  movement  between  the  printing  head  and 
the  cleaning  device. 

7.  A  cleaning  device  as  claimed  in  claim  5,  character- 
ized  in  that 

the  plurality  of  the  printing  heads  constitute  an 
inkjet  printing  head  assembly. 

8.  A  cleaning  device  as  claimed  in  claim  1  ,  character- 
ized  in  that 

10 

15 

ejection  surface  of  the  printing  head  by  means 
of  a  relative  movement  between  the  elastic  wip- 
ing  member  and  the  printing  head,  wherein 
the  elastic  wiping  member  is  displaceable  by 
itself  against  the  deposit-removing  member. 

13.  A  cleaning  device  as  claimed  in  Claim  12,  charac- 
terized  in  that 

the  elastic  wiping  member  and  the  deposit- 
removing  member  are  integrally  formed  in  one 
blade-shaped  elastic  body,  and 
a  slit  is  formed  on  the  blade-shaped  elastic 
body  so  that  the  blade-shaped  elastic  body  is 
provided  with  a  portion  facing  to  the  side  of  the 
printing  head  and  another  portion  as  an  elastic 
wiping  means  that  slides  over  the  ink-ejecting 
surface  of  the  printing  head. 

10. 

the  printing  head  is  installed  in  an  inkjet  printing 
apparatus,  in  which  the  printing  head  moves  in 
the  main-scanning  direction,  and 
the  direction  of  the  relative  movement  between 
the  printing  head  and  the  cleaning  device  is 
substantially  adjusted  in  the  main-scanning 
direction. 

A  cleaning  device  as  claimed  in  Claim  1  ,  character- 
ized  in  that 

the  printing  head  is  installed  in  an  inkjet  printing 
apparatus,  in  which  the  printing  head  moves  in 
the  main-scanning  direction,  and 
the  direction  of  the  relative  movement  between 
the  printing  head  and  the  cleaning  device  is 
substantially  adjusted  in  the  direction  intersect- 
ing  with  the  main-scanning  direction. 

A  cleaning  device  as  claimed  in  Claim  1  ,  character- 
ized  in  that 

20  14.  A  cleaning  device  as  claimed  in  Claim  12,  charac- 
terized  in  that 

the  deposit-removing  member  is  positioned  in 
front  of  the  side  of  the  printing  head  with  a  pre- 
determined  distance  and  is  able  to  slide  over  at 
least  one  part  of  the  side  of  the  printing  head  by 
means  of  its  displacement  as  a  result  of  a  wip- 
ing  operation  on  the  ink-ejecting  surface  of  the 
printing  head  by  means  of  the  elastic  wiping 
member. 

25 

30 

35 

40 

the  printing  head  comprises  a  plurality  of  ink- 
ejecting  ports  along  a  nozzle  line,  and 
the  side  of  the  printing  head  is  positioned  at  an 
end  side  of  the  nozzle  line.  45 

1  1  .  A  cleaning  device  as  claimed  in  Claim  1  ,  character- 
ized  in  that 

the  printing  head  has  an  electrical  contact  por-  so 
tion,  and 
the  side  of  the  printing  head  is  positioned  at  the 
side  of  the  electrical  contact  portion. 

12.  A  cleaning  device  as  claimed  in  Claim  1,  further  55 
characterized  by  comprising: 

an  elastic  wiping  member  for  wiping  the  ink- 

15.  A  cleaning  device  as  claimed  in  Claim  12,  charac- 
terized  in  that 

the  direction  of  the  relative  movement  between 
the  deposit-removing  member  and  the  printing 
head  is  different  from  the  direction  of  the  rela- 
tive  movement  between  the  elastic  wiping 
member  and  the  printing  head. 

16.  A  cleaning  device  as  claimed  in  Claim  12,  further 
characterized  by  comprising: 

a  cleaning  blade  that  extends  along  the  direc- 
tion  intersecting  with  the  relative  movement 
between  the  printing  head  and  the  cleaning 
device,  wherein 
the  elastic  wiping  member  wipes  the  ink-eject- 
ing  surface  of  the  printing  head,  and  subse- 
quently  the  cleaning  blade  cleans  the  ink- 
ejecting  surface  of  the  printing  head. 

17.  A  cleaning  device  as  claimed  in  Claim  16,  charac- 
terized  in  that 

a  degree  of  which  the  cleaning  blade 
approaches  to  the  ink-ejecting  surface  side  for 
wiping  is  equal  to  or  larger  than  a  degree  of 

16 
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which  the  elastic  wiping  member  approaches 
to  the  ink-ejecting  surface  side  for  wiping. 

18.  A  method  of  cleaning  an  ink-ejecting  surface  of  a 
printing  head  by  utilizing  a  relative  movement  with 
the  printing  head  having  the  ink-ejecting  surface 
where  a  plurality  of  ink-ejecting  ports  is  formed  for 
ejecting  ink,  characterized  by  comprising  a  step  of: 

cleaning  the  ink-ejecting  surface  of  the  printing 
head,  concurrently  with  removing  a  deposit  on 
a  side  of  the  printing  head,  where  the  side  is 
located  along  an  edge  of  the  ink-ejecting  sur- 
face. 

19.  A  method  as  claimed  in  Claim  18,  characterized  in 
that 

the  step  includes: 
a  first  step  for  cleaning  the  ink-ejecting  surface 
of  the  printing  head,  concurrently  with  remov- 
ing  a  deposit  on  a  side  of  the  printing  head, 
where  the  side  is  located  along  an  edge  of  the 
ink-ejecting  surface;  and 
a  second  step  for  cleaning  the  ink-ejecting  sur- 
face  of  the  printing  head  after  the  fist  step. 

20.  A  method  as  claimed  in  Claim  18,  characterized  in 
that 

a  plurality  of  printing  heads  is  installed  in  an 
ink-jet  printing  apparatus,  and  an  ink-ejecting 
surface  and  a  side  of  each  of  the  plurality  of 
printing  heads  is  cleaned  by  the  step. 

21.  A  method  as  claimed  in  Claim  20,  characterized  in 
that 

at  least  one  of  the  printing  heads  is  offset  in  a 
different  position. 

22.  A  method  as  claimed  in  Claim  21,  characterized  in 
that 

the  first  step  is  performed  using  a  deposit- 
removing  member  facing  to  the  side  of  the 
printing  head  at  a  predetermined  distance,  and 
the  second  step  is  performed  using  an  elastic 
blade  that  makes  contact  with  the  ink-ejecting 
surface  of  the  printing  head  and  slides  over  the 
ink-ejecting  surface. 

23.  An  inkjet  printing  apparatus  that  forms  an  image  on 
a  printing  medium  using  a  printing  head  having  an 
ink-ejecting  surface  where  a  plurality  of  ink-ejecting 
ports  is  formed  for  ejecting  ink,  characterized  by 
comprising: 

a  deposit-removing  member  which  is  able  to 
perform  a  relative  movement  with  a  side  of  the 
printing  head,  where 
the  side  of  the  printing  head  is  positioned  along 

5  an  edge  of  the  ink-ejecting  surface. 

24.  An  inkjet  printing  apparatus  as  claimed  in  Claim  23, 
characterized  in  that 

10  the  deposit-removing  member  is  kept  from  con- 
tact  with  the  side  of  the  printing  head  and 
makes  contact  with  a  deposit  on  the  side  of  the 
printing  head  to  remove  the  deposit  therefrom. 

15  25.  An  inkjet  printing  apparatus  as  claimed  in  Claim  23, 
characterized  in  that 

the  deposit-removing  member  faces  to  the  side 
of  the  printing  head  with  a  distance  of  1  mm  or 

20  less. 

26.  An  inkjet  printing  apparatus  as  claimed  in  Claim  23, 
characterized  in  that 

25  the  deposit-removing  member  is  fixed  on  a  cap 
unit  that  moves  and  displaces  as  the  printing 
head  moves. 

27.  An  inkjet  printing  apparatus  as  claimed  in  Claim  23, 
30  further  characterized  by  comprising: 

a  mounting  portion  on  which  a  plurality  of  print- 
ing  heads  can  be  installed,  where 
the  deposit-removing  member  faces  to  the 

35  sides  of  the  plurality  of  printing  heads. 

28.  An  inkjet  printing  apparatus  as  claimed  in  Claim  27, 
characterized  in  that 

40  at  least  one  of  the  printing  heads  is  offset  in  the 
direction  intersecting  to  the  direction  of  the  rel- 
ative  movement  between  the  printing  head  and 
the  deposit-removing  member. 

45  29.  An  inkjet  printing  apparatus  as  claimed  in  Claim  27, 
characterized  in  that 

the  plurality  of  the  printing  heads  constitute  an 
inkjet  printing  head  assembly. 

50 
30.  An  inkjet  printing  apparatus  as  claimed  in  Claim  23, 

further  characterized  by  comprising: 

means  for  moving  the  printing  head  in  the 
55  main-scanning  direction,  where 

the  direction  of  the  relative  movement  between 
the  printing  head  and  the  deposit-removing 
member  is  substantially  adjusted  in  the  main- 

17 
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scanning  direction. 

31  .  An  inkjet  printing  apparatus  as  claimed  in  Claim  23, 
further  characterized  by  comprising: 

means  for  moving  the  printing  head  in  the 
main-scanning  direction,  where 
the  direction  of  the  relative  movement  between 
the  printing  head  and  the  deposit-removing 
member  is  substantially  adjusted  in  the  direc- 
tion  intersecting  with  the  main-scanning  direc- 
tion. 

32.  An  inkjet  printing  apparatus  as  claimed  in  Claim  23, 
characterized  in  that 

the  printing  head  comprises  a  plurality  of  ink- 
ejecting  ports  along  a  nozzle  line,  and 
the  side  of  the  printing  head  is  positioned  at  an 
end  side  of  the  nozzle  line. 

33.  An  inkjet  printing  apparatus  as  claimed  in  Claim  23, 
characterized  in  that 

the  printing  head  has  an  electrical  contact  por- 
tion,  and 
the  side  of  the  printing  head  is  positioned  at  the 
side  of  the  electrical  contact  portion. 

34.  An  inkjet  printing  apparatus  as  claimed  in  Claim  23, 
further  characterized  by  comprising: 

an  elastic  wiping  member  for  wiping  the  ink- 
ejection  surface  of  the  printing  head  by  means 
of  a  relative  movement  between  the  elastic  wip- 
ing  member  and  the  printing  head,  wherein 
the  elastic  wiping  member  is  displaceable  by 
itself  against  the  deposit-removing  member. 

35.  An  inkjet  printing  apparatus  as  claimed  in  Claim  34, 
characterized  in  that 

the  elastic  wiping  member  and  the  deposit- 
removing  member  are  integrally  formed  in  one 
blade-shaped  elastic  body,  and 
a  slit  is  formed  on  the  blade-shaped  elastic 
body  so  that  the  blade-shaped  elastic  body  is 
provided  with  a  portion  facing  to  the  side  of  the 
printing  head  and  another  portion  as  an  elastic 
wiping  means  that  slides  over  the  ink-ejecting 
surface  of  the  printing  head. 

36.  An  inkjet  printing  apparatus  as  claimed  in  Claim  34, 
characterized  in  that 

the  deposit-removing  member  is  positioned  in 
front  of  the  side  of  the  printing  head  with  a  pre- 
determined  distance  and  is  able  to  slide  over  at 

10 

least  one  part  of  the  side  of  the  printing  head  by 
means  of  its  displacement  as  a  result  of  a  wip- 
ing  operation  on  the  ink-ejecting  surface  of  the 
printing  head  by  means  of  the  elastic  wiping 
member. 

37.  An  inkjet  printing  apparatus  as  claimed  in  Claim  34, 
characterized  in  that 

the  direction  of  the  relative  movement  between 
the  deposit-removing  member  and  the  printing 
head  is  different  from  the  direction  of  the  rela- 
tive  movement  between  the  elastic  wiping 
member  and  the  printing  head. 

15 
38.  An  inkjet  printing  apparatus  as  claimed  in  Claim  34, 

further  characterized  by  comprising: 

a  cleaning  blade  that  extends  along  the  direc- 
20  tion  intersecting  with  the  relative  movement 

between  the  printing  head  and  the  deposit- 
removing  member,  wherein 
the  elastic  wiping  member  wipes  the  ink-eject- 
ing  surface  of  the  printing  head,  and  subse- 

25  quently  the  cleaning  blade  cleans  the  ink- 
ejecting  surface  of  the  printing  head. 

39.  An  inkjet  printing  apparatus  as  claimed  in  Claim  38, 
characterized  in  that 

30 
a  degree  of  which  the  cleaning  blade 
approaches  to  the  ink-ejecting  surface  side  for 
wiping  is  equal  to  or  larger  than  a  degree  of 
which  the  elastic  wiping  member  approaches 

35  to  the  ink-ejecting  surface  side  for  wiping. 

40.  An  inkjet  printing  apparatus  as  claimed  in  Claim  23, 
further  characterized  by  comprising: 

40  a  mounting  portion  on  which  the  printing  head 
is  mounted  in  a  removable  manner;  and 
a  connecting  portion  which  is  formed  on  the 
mounting  portion  and  electrically  connect  with 
the  printing  head. 

45 
41.  An  inkjet  printing  apparatus  as  claimed  in  Claim  23, 

characterized  in  that 

the  printing  head  is  mounted  on  a  carriage 
so  which  is  able  to  reciprocate;  and 

the  deposit-removing  member  which  is  able  to 
move  along  a  trace  of  the  movement  of  the 
printing  head. 

55  42.  An  inkjet  printing  apparatus  as  claimed  in  Claim  23, 
characterized  in  that 

the  printing  head  has  electrothermal  conver- 

18 
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sion  elements  that  generate  thermal  energies 
for  ejecting  ink. 

43.  A  wiper  provided  in  an  inkjet  printing  apparatus 
using  an  ink-jet  printing  head  having  an  ink-ejecting  s 
surface  where  a  plurality  of  ink-ejecting  ports  is 
formed  for  ejecting  ink,  characterized  by  compris- 
ing: 

a  deposit-removing  member  which  is  able  to  to 
perform  a  relative  movement  with  a  side  of  the 
printing  head,  where 
the  side  of  the  printing  head  is  positioned  along 
an  edge  of  the  ink-ejecting  surface. 
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