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(54)  Ink  jet  type  head  assembly 

(57)  In  an  ink  jet  type  head  assembly,  a  plurality  of 
elongate  ejection  electrodes  are  formed  on  a  base.  An 
ink  chamber  has  an  opening  facing  one  end  of  the  ejec- 
tion  electrodes,  and  stores  liquid  ink  containing  charged 
toner  particles  on  the  base.  One  end  of  each  ejection 
electrode  is  positioned  on  the  base.  An  ink  meniscus  is 
formed  between  the  end  of  the  base  where  the  above 
end  of  the  ejection  electrode  is  positioned  and  the  open- 

ing  of  the  ink  chamber.  An  opposite  electrode  faces  the 
ends  of  the  ejection  electrodes  with  the  intermediary  of 
a  recording  medium.  The  base  is  inclined  about  its  end 
toward  the  ink  chamber  by  a  preselected  angle  with 
respect  to  a  plane  perpendicular  to  the  lengthwise 
direction  of  the  opposite  electrode. 
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Description 

The  present  invention  relates  to  an  ink  jet  type  head 
assembly  and,  more  particularly,  to  an  ink  jet  type  head 
assembly  for  ejecting  charged  toner  particles  contained  s 
in  liquid  ink  with  an  electric  field  so  as  to  form  an  image 
on  a  recording  medium. 

Printers  of  the  type  ejecting  ink  from  a  head  so  as 
to  form  a  desired  image  on  a  paper  or  similar  recording 
medium  are  extensively  used  with  data  processing  n 
apparatuses  including  personal  computers  and  word 
processors.  For  example,  Japanese  Patent  Laid-Open 
Publication  No.  60-234851  teaches  an  ink  jet  printer 
causing  liquid  ink  to  fly  due  to  an  electric  field  formed 
between  an  ejection  electrode  and  an  opposite  elec-  n 
trade  facing  the  ejection  electrode.  The  printer  taught  in 
this  document  includes  a  head  positioned  such  that  the 
surface  of  the  opposite  electrode  and  that  of  a  lower 
plate  forming  part  of  the  head  make  a  preselected  angle 
6  of  about  25  degrees  to  40  degrees  therebetween.  2t 
Therefore,  the  direction  of  ink  feed  and  the  direction  in 
which  the  weight  of  the  ink  acts  are  coincident,  enhanc- 
ing  sharp  response  as  to  the  replenishment  of  the  ink. 

However,  the  problem  with  the  above  conventional 
printer  is  that  the  electric  field  for  ejection  cannot  suffi-  2t 
ciently  center  around  an  ejecting  portion  unless  a  volt- 
age  higher  than  an  ordinary  voltage  is  applied  to  the 
ejection  electrode  or  unless  the  thickness  of  the  lower 
plate  is  reduced.  The  voltage  higher  than  an  ordinary 
voltage  is  apt  to  bring  about  damage  due  to,  e.g.,  leak,  3< 
obstructing  safety  operation  of  the  printer.  In  addition,  it 
is  likely  that  the  ink  is  accidentally  ejected  from  other 
ejecting  portions  adjoining  the  above  ejecting  portion. 
As  for  the  reduced  thickness  scheme,  it  is  necessary  to 
reduce  the  thickness  of  the  lower  plate  below  the  pitch  3t 
of  adjacent  ejection  electrodes.  This,  in  turn,  prevents 
the  ejecting  portions  from  being  densely  arranged  in 
relation  to  the  required  hardness  of  the  lower  plate. 

It  is  therefore  an  object  of  the  present  invention  to 
provide  an  ink  jet  type  head  assembly  free  from  the  4t 
problem  of  the  conventional  head  assembly  discussed 
above. 

It  is  another  object  of  the  present  invention  to  pro- 
vide  an  ink  jet  type  head  assembly  insuring  stable  ink 
ejection  by  causing  an  electric  field  to  center  around  an  * 
ejection  electrode  or  an  ejecting  portion  adjacent 
thereto. 

An  ink  jet  type  head  assembly  of  the  present  inven- 
tion  includes  a  base.  A  plurality  of  elongate  ejection 
electrodes  are  formed  on  the  base.  An  ink  chamber  has  5< 
an  opening  facing  one  end  of  the  ejection  electrodes, 
and  stores  liquid  ink  containing  charged  toner  particles 
on  the  base.  One  end  of  each  ejection  electrode  is  posi- 
tioned  on  the  base.  An  ink  meniscus  is  formed  between 
the  end  of  the  base  where  the  above  end  of  the  ejection  si 
electrode  is  positioned  and  the  opening  of  the  ink  cham- 
ber.  An  opposite  electrode  faces  the  ends  of  the  ejection 
electrodes  with  the  intermediary  of  a  recording  medium. 
The  base  is  inclined  about  its  end  toward  the  ink  cham- 

ber  by  a  preselected  angle  with  respect  to  a  plane  per- 
pendicular  to  the  lengthwise  direction  of  the  opposite 
electrode. 

The  above  and  other  objects,  features  and  advan- 
tages  of  the  present  invention  will  become  apparent 
from  the  following  detailed  description  taken  with  the 
accompanying  drawings  in  which: 

FIG.  1  is  a  section  showing  a  positional  relation 
between  a  head  assembly  and  an  opposite  elec- 
trode  included  in  a  conventional  ink  jet  printer; 
FIG.  2  is  a  partly  taken  away  perspective  view 
showing  an  ink  jet  type  head  assembly  embodying 
the  present  invention; 
FIG.  3  shows  a  positional  relation  between  the 
head  assembly  of  FIG.  2  and  a  counter  electrode; 
and 
FIG.  4  is  a  fragmentary  enlarged  view  of  the  head 
assembly  shown  in  FIG.  2. 

To  better  understand  the  present  invention,  a  brief 
reference  will  be  made  to  a  conventional  ink  jet  printer 
taught  in  previously  mentioned  Japanese  Patent  Laid- 
Open  Publication  No.  60-234851  .  As  shown  in  FIG.  1  , 
the  conventional  printer  has  a  head  including  a  lower 
plate  53.  An  ejection  electrode  56  is  formed  on  the  lower 
plate  53.  An  ink  chamber  57  is  formed  on  the  ejection 
electrode  56  and  stores  liquid  ink  therein.  An  opening 
55  is  formed  at  one  end  portion  of  the  ink  chamber  57 
and  communicated  to  the  chamber  57  by  a  passageway 
59.  An  ink  meniscus  61  is  formed  at  the  opening  55.  An 
opposite  electrode  52  is  positioned  on  the  imaginary 
extension  of  the  ejection  electrode  56  and  connected  to 
ground  via  a  paper  or  similar  recording  medium  63.  The 
outermost  end  of  the  ejection  electrode  56  and  the 
paper  63  are  spaced  from  each  other  by  a  gap  a.  The 
head  is  positioned  such  that  the  surface  of  its  lower 
plate  59  and  that  of  the  opposite  electrode  52  make  a 
preselected  angle  6  of  about  25  degrees  to  40  degrees. 
In  this  configuration,  the  direction  of  ink  feed  is  coinci- 
dent  with  the  direction  in  which  the  weight  of  the  ink 
acts.  This  successfully  enhances  sharp  response  as  to 
the  replenishment  of  the  ink. 

However,  the  above  ink  jet  printer  has  the  previ- 
ously  discussed  problem  because  the  actual  point  of  ink 
ejection  is  spaced  from  the  ejection  electrode  56  by  the 
thickness  of  the  lower  plate  53  intervening  between  the 
electrodes  56  and  52. 

Referring  to  FIGS.  2-4,  an  ink  jet  type  head  assem- 
bly  embodying  the  present  invention  will  be  described. 
As  shown,  the  head  assembly,  generally  1  ,  includes  a 
base  1  5  and  a  plurality  of  elongate  ejection  electrodes  6 
arranged  on  the  base  15  in  parallel.  An  ink  chamber  7  is 
formed  on  the  base  1  5  and  provided  with  an  opening  1  2 
facing  one  end  of  the  ejection  electrodes  6.  The  ink 
chamber  7  stores  liquid  ink  containing  charged  toner 
particles.  The  ends  of  the  ejection  electrodes  6  facing 
the  opening  12  are  positioned  on  the  base  15.  Ink 
meniscuses  1  1  are  formed  between  the  end  A  (ejecting 
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portion  5)  of  the  base  15  and  the  opening  12,  as  illus- 
trated. 

As  shown  in  FIGS.  3  and  4,  an  opposite  electrode  2 
faces  one  end  of  the  ejection  electrodes  6  with  the  inter- 
mediary  of  a  paper  or  similar  recording  medium  1  3.  The  s 
base  1  5  is  inclined  about  its  end  A  toward  the  ink  cham- 
ber  7  by  a  preselected  angle  6  with  respect  to  a  plane  S 
perpendicular  to  the  lengthwise  direction  L  of  the  oppo- 
site  electrode  2.  In  this  configuration,  the  end  A  (ejecting 
portion  5)  of  the  base  15  is  closer  to  the  opposite  elec-  10 
trade  2  than  the  other  portions  of  the  head  assembly  1  . 
The  end  A  of  the  base  1  5  where  one  end  of  the  ejection 
electrodes  6  is  positioned  includes  a  corner. 

Specifically,  the  base  15  is  implemented  as  a  layer 
of  polyimide  formed  on  the  surface  of  the  lower  plate  3.  15 
The  end  A  of  the  base  1  5  is  located  at  a  position  slightly 
receded  from  the  adjoining  end  of  the  lower  plate  3.  The 
ejection  electrodes  6  are  formed  in  parallel  on  the  sur- 
face  of  the  base  1  5  at  a  pitch  corresponding  to  a  desired 
recording  density.  The  base  1  5  has  its  end  rounded  at  20 
positions  corresponding  to  the  ejection  electrodes  6.  Let 
the  rounded  portions  be  referred  to  as  ejecting  portions 
5.  A  partition  wall  8  is  formed  on  each  ejection  electrode 
6  at  a  position  slightly  receded  from  the  end  of  the  elec- 
trode  6.  The  adjacent  walls  8  form  therebetween  a  slit-  25 
like  ink  passage  9  fine  enough  to  cause  capillarity  to 
occur.  Such  ink  passages  9  play  the  role  of  the  opening 
12.  The  walls  8  each  has  a  convex  end,  as  illustrated. 

An  upper  plate  4  covers  the  surface  of  the  base  1  5 
where  the  ejection  electrodes  6  are  arranged,  while  30 
forming  a  space  corresponding  to  the  height  of  the  walls 
8.  This  space  is  the  ink  chamber  7.  The  end  of  the  upper 
plate  4  adjoining  the  walls  8  is  located  at  a  position 
slightly  receded  from  the  ends  of  the  walls  8.  The  ink 
stored  in  the  ink  chamber  7  consists  of  a  petroleum-  35 
based  organic  solvent  (isoparaffin)  and  a  charge  control 
agent  and  fine  colored  particles  of  thermoplastic  resin, 
i.e.,  toner  particles  dispersed  in  the  solvent.  The  toner 
particles  are  apparently  charged  to  the  positive  polarity 
by  zeta  potential  beforehand.  The  ink  chamber  7  is  com-  40 
municated  to  an  ink  reservoir,  not  shown,  via  a  pump. 
The  ink  is  constantly  circulated  through  the  ink  chamber 
7  via  an  inlet  port  10A  and  an  outlet  port  10B  while  the 
inside  of  the  chamber  7  is  held  at  a  constant  pressure. 

The  head  assembly  1  is  mounted  on  a  carriage,  not  45 
shown,  movable  back  and  forth.  Means,  not  shown,  for 
moving  the  carriage  and  the  opposite  electrode  2  are 
each  affixed  to  a  particular  part  of  the  body  of  an  ink  jet 
printer. 

In  operation,  while  the  ink  is  stored  in  the  ink  cham-  so 
ber  7,  the  ink  meniscus  11  is  formed  between  each 
ejecting  portion  5  and  the  end  of  the  associated  wall  8, 
as  shown  in  FIG.  3.  Because  the  inside  of  the  ink  cham- 
ber  7  is  held  at  a  constant  pressure,  the  meniscus  1  1 
remains  in  a  stable  condition.  The  end  of  each  ejecting  55 
portion  5  is  wetted  with  the  ink.  In  this  condition,  a  high- 
voltage  pulse  of  the  same  polarity  as  the  charge  depos- 
ited  on  the  toner  particles  is  applied  to  any  one  of  the 
ejection  electrodes  6.  The  pulse  causes  the  potential 

around  the  above  electrode  6  to  uniformly  rise  instanta- 
neously.  As  a  result,  the  toner  particles  around  the  elec- 
trode  6  are  apt  to  fly  away  from  the  surface  of  the 
meniscus  in  the  direction  in  which  an  electric  field  is 
formed  between  the  electrode  and  the  opposite  elec- 
trode  2.  However,  at  portions  other  than  the  physical 
angle  of  the  base  15,  the  surface  tension  of  the  ink  is 
greater  than  a  Coulomb's  force  acting  on  the  toner  par- 
ticles,  preventing  the  toner  particles  from  being  ejected 
from  the  surface  of  the  meniscus  1  1  ;  that  is,  the  parti- 
cles  simply  float  on  the  surface  of  the  ink.  On  the  other 
hand,  at  the  corner  of  the  meniscus  1  1  ,  i.e.,  the  ejecting 
portion  5,  the  toner  particles  overcome  the  surface  ten- 
sion  of  the  meniscus  1  1  and  flies  toward  the  opposite 
electrode  2  in  the  form  of  a  drop  14. 

Preferably,  the  voltage  to  be  applied  to  the  ejection 
electrode  6  in  the  form  of  a  pulse  should  be  a  threshold 
voltage  as  to  the  ejection/non-ejection  of  the  toner  par- 
ticles  14.  If  the  voltage  is  lower  than  the  threshold  volt- 
age,  then  the  toner  particles  will  not  be  ejected.  If  the 
former  is  higher  than  the  latter,  then  unnecessary  toner 
particles  will  be  ejected  from  the  portion  other  than  the 
ejecting  portion  5. 

So  long  as  the  voltage  applied  to  the  ejection  elec- 
trode  6  is  constant,  the  electric  field  formed  between  the 
electrode  6  and  the  opposite  electrode  2  has  intensity 
inversely  proportional  to  the  square  of  the  distance 
between  the  electrodes  6  and  2.  Therefore,  the  ejecting 
portion  5  should  preferably  be  closest  to  the  opposite 
electrode  6.  In  the  illustrative  embodiment,  the  head 
assembly  1  is  inclined  such  that  the  corner  of  each 
ejecting  portion  5  is  closest  to  the  opposite  electrode  2. 
Therefore,  the  electric  field  is  most  intense  at  the  eject- 
ing  portion  5,  i.e.,  centers  around  the  portion  5.  This 
insures  stable  ejection  of  the  ink.  In  addition,  the  above 
configuration  is  physically  stronger  than  a  configuration 
having  ejecting  portions  protruding  from  a  lower  plate, 
and  can  be  readily  maintained  by  wiping  or  similar 
cleaning  means. 

If  desired,  the  head  assembly  1  may  be  positioned 
such  that  the  ink  chamber  7  is  higher  than  the  base  15 
in  the  direction  of  gravity.  Then,  the  toner  particles  will 
collect  densely  at  the  ink  meniscus  1  1  .  This  obviates  the 
failure  of  ejection  due  to  short  toner  particles  and 
thereby  further  promotes  stable  ejection. 

In  summary,  in  accordance  with  the  present  inven- 
tion,  an  ink  jet  type  head  assembly  includes  a  base  car- 
rying  ejection  electrodes  thereon  and  inclined  about  its 
end  toward  an  ink  chamber  with  respect  to  a  plane  per- 
pendicular  to  the  lengthwise  direction  of  an  opposite 
electrode.  In  this  configuration,  a  corner  forming  an 
ejecting  portion  is  closest  to  the  opposite  electrode. 
Therefore,  an  electric  field  is  most  intense  at  the  eject- 
ing  portion  and  centers  around  the  ejecting  portion  sta- 
bly.  This  insures  stable  ejection  of  ink.  In  addition,  the 
head  assembly  is  physically  stronger  than  a  conven- 
tional  assembly  having  ejecting  portions  protruding 
from  a  lower  plate,  and  can  be  readily  maintained  by 
wiping  or  similar  cleaning  means. 
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Various  modifications  will  become  possible  for 
those  skilled  in  the  art  after  receiving  the  teachings  of 
the  present  disclosure  without  departing  from  the  scope 
thereof. 

Claims 

1.  An  ink  jet  type  head  assembly  comprising: 

a  base;  to 
a  plurality  of  elongate  ejection  electrodes 
formed  on  said  base; 
an  ink  chamber  including  an  opening  facing 
one  end  of  said  plurality  of  ejection  electrodes, 
and  storing  liquid  ink  containing  charged  toner  is 
particles  on  said  base,  wherein  one  end  of 
each  of  said  plurality  of  ejection  electrodes  is 
positioned  on  said  base,  and  wherein  an  ink 
meniscus  is  formed  between  an  end  of  said 
base  where  said  one  end  of  the  ejection  elec-  20 
trode  is  positioned  and  said  opening  of  said  ink 
chamber;  and 
an  opposite  electrode  facing  said  one  end  of 
said  plurality  of  ejection  electrodes  with  the 
intermediary  of  a  recording  medium;  25 

wherein  said  base  is  inclined  about  said  end 
thereof  toward  said  ink  chamber  by  a  preselected 
angle  with  respect  to  a  plane  perpendicular  to  a 
lengthwise  direction  of  said  opposite  electrode.  30 

An  assembly  as  claimed  in  claim  1  ,  wherein  said 
preselected  angle  is  such  that,  among  various  por- 
tions  constituting  said  assembly,  said  end  of  said 
base  is  closest  to  said  opposite  electrode.  35 

An  assembly  as  claimed  in  claim  1  or  2,  wherein 
said  end  of  said  base  includes  a  corner. 

40 

45 

50 

55 

4 



EP  0  779  154  A2 

5 



EP  0  779  154  A2 

6 



EP  0  779  154  A2 

7 




	bibliography
	description
	claims
	drawings

