
J  
~ "   '  Nil  II  II  II  Nil  Mil  II  MM  Ml  Ml 
European  Patent  Office  _  _  _  B «  

*  . .   ,  ©  Publication  number:  0  3 9 3   3 9 6   B 1  
Office  europeen  des  brevets 

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  09.02.94  ©  Int.  CI.5:  B41  J  2/11,  B 4 1 J 2 / 2 1 5  

©  Application  number:  90105910.5 

@  Date  of  filing:  28.03.90 

©  Head  for  image  printing  apparatus. 

©  Priority:  18.04.89  JP  96355/89  ©  Proprietor:  Komori  Corporation 
11-1,  Azumabashi  3-chome 

@  Date  of  publication  of  application:  Sumida-ku  Tokyo(JP) 
24.10.90  Bulletin  90/43 

@  Inventor:  Arauchi,  Ryuji 
©  Publication  of  the  grant  of  the  patent:  2255,  Ino  Torlde-shi 

09.02.94  Bulletin  94/06  Ibaraki-ken(JP) 
Inventor:  Tomlta,  Toshikazu 

©  Designated  Contracting  States:  19-22-505,  Daishuku  2-chome 
AT  CH  DE  FR  GB  IT  LI  NL  SE  Toride-shi,  Ibaraki-ken(JP) 

Inventor:  Endoh,  Yasuji 
©  References  cited:  B-102  Kuraruhaitsu, 

EP-A-  0  237  669  54-38  Imayakamicho 
EP-A-  0  398  000  Kashiwa-shi,  Chiba-ken(JP) 
DE-A-  2  516  865 
DE-A-  2  617  885 
US-A-  4  839  666  ©  Representative:  Kahler,  Kurt,  Dipl.-lng.  Paten- 

tanwalte  Kahler,  Kack  &  Flener 
Maximilianstrasse  57 
Postfach  12  49 
D-87712  Mindelheim  (DE) 

00 

CO 
Oi 
00 
00 
m  
oo 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person ®  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition 
CL  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
LU  has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.3) 



1 EP  0  393  396  B1 2 

Description 

Background  of  the  Invention 

The  present  invention  relates  to  a  head  for 
injecting  an  ink  as  a  pixel  to  a  printing  surface  to 
form  an  image  in  an  image  printing  apparatus  for 
expressing  gradation  of  a  pixel  as  a  minimum  unit 
constituting  an  image  in  accordance  with  a  change 
in  recording  area  or  printing  density,  (as  described 
in  earlier  EP-A-  0  398  000,  forming  prior  art  pursu- 
ant  to  Art.  54(3)  EPC). 

A  printing  image  is  constituted  by  a  set  of 
pixels  as  the  minimum  units  of  the  image.  An 
image  printing  apparatus  capable  of  recording  an 
image  on  the  basis  of  image  information  of  each 
pixel  has  been  developed.  In  an  image  printing 
apparatus  of  this  type,  gradation  of  each  pixel  is 
expressed  by  changing  a  printing  area  of  pixels  or 
their  printing  density. 

Furthermore  a  conventional  image  printing  ap- 
paratus  of  this  type  comprises  an  actuator  control- 
ler  arranged  near  an  original  image  surface  and  a 
spray  gun  serving  as  a  head  electrically  connected 
to  the  actuator  controller  through  a  solenoid  valve. 
The  spray  gun  is  operated  while  the  original  image 
and  paper  are  synchronously  moved.  An  ink  in  an 
ink  tank  is  guided  through  a  flow  path  and  sprayed 
from  a  nozzle  to  a  paper  surface  by  a  siphon  effect 
generated  by  an  air  pressure  whose  flow  rate  is 
controlled  by  the  solenoid  valve.  At  this  time,  the 
actuator  controller  outputs  image  information  in 
units  of  pixels  of  the  original  image  and  ON/OFF- 
controls  the  solenoid  valve.  The  ink  is  intermittently 
sprayed  from  the  spray  gun,  and  an  image  having 
gradation  corresponding  to  the  image  information 
of  the  original  image  is  printed  on  the  printing 
surface. 

Since  the  head  in  the  conventional  image  print- 
ing  apparatus  comprises  a  siphon  type  spray  gun 
having  the  solenoid  valve,  as  described  above,  the 
apparatus  as  a  whole  including  the  valve  body 
becomes  heavy  and  is  difficult  to  handle.  In  addi- 
tion,  since  this  apparatus  employs  the  valve  struc- 
ture,  response  is  poor.  Since  an  amount  of  ink  is 
controlled  by  air  as  a  compressed  fluid,  the  re- 
sponse  time  is  further  prolonged,  and  reproduc- 
ibility  of  image  information  is  degraded.  Adjustment 
and  maintenance  operations  are  cumbersome  and 
time-consuming,  and  much  labor  and  skills  are 
required  due  to  the  above  reasons. 

Summary  of  the  Invention 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  nozzle  for  an  image  printing  apparatus, 
capable  of  obtaining  a  clear  image,  improving  print- 
ed  matters,  and  achieving  high  response  and  ex- 

cellent  reproducibility  of  an  image. 
It  is  another  object  of  the  present  invention  to 

provide  a  lightweight,  compact  nozzle  for  an  image 
printing  apparatus,  which  can  be  easily  maintained 

5  and  adjusted  and  can  improve  durability  due  to 
reduction  in  wear  and  fatigue. 

It  is  still  another  object  of  the  present  invention 
to  provide  a  nozzle  for  an  image  printing  apparatus, 
which  can  greatly  improve  performance  of  the 

io  printing  apparatus  due  to  constant  supply  of  the 
ink. 

In  order  to  achieve  the  above  objects  of  the 
present  invention,  there  is  provided  a  head  for  an 
image  printing  apparatus  according  to  claim  1  . 

75  When  the  air  source  is  operated,  an  ink 
sprayed  from  the  ink  nozzle  is  surrounded  by  the 
air  sprayed  from  the  air  nozzle  and  travels  straight 
with  a  controlled  dispersion  distribution.  At  this 
time,  image  information  of  each  pixel  of  an  original 

20  image  is  output  from  the  actuator  controller  to 
ON/OFF-control  the  actuator.  The  actuator  moves 
the  diaphragm  back  and  forth  to  close  and  open 
the  valve  seat.  The  ink  is  intermittently  sprayed 
from  the  ink  nozzle,  and  an  image  having  gradation 

25  corresponding  to  the  image  information  of  the  origi- 
nal  image  is  printed  on  the  printing  surface. 

Brief  Description  of  the  Drawings 

30  Fig.  1  is  a  longitudinal  sectional  view  of  a  head 
for  an  image  forming  apparatus  according  to 
earlier  EP-A-  0  398  000  forming  prior  art  pursu- 
ant  to  Art.  54(3)  EPC. 
Fig.  2  is  an  enlarged  longitudinal  sectional  view 

35  showing  the  main  part  of  the  image  forming 
apparatus  shown  in  Fig.  1; 
Fig.  3  is  an  enlarged  longitudinal  sectional  view 
showing  a  head  part  in  correspondence  with  Fig. 
2  according  to  an  embodiment  of  the  present 

40  invention; 
Fig.  4  is  a  sectional  view  showing  the  overall 
structure  of  the  head;  and 
Fig.  5  is  a  sectional  view  of  the  head  along  the 
line  V  -  V  of  Fig.  4. 

45  Figs.  1  and  2  show  a  head  for  an  image 
printing  apparatus  (according  to  earlier  EP-A-  0  398 
000)  to  illustrate  its  general  structure. 

Referring  to  Figs.  1  and  2,  a  head  1  comprises 
a  housing  4  located  near  a  circumferential  surface 

50  of  a  rotary  cylinder  2  and  supported  by  a  support 
member  3.  The  support  member  3  is  reciprocated 
in  the  axial  direction  of  the  rotary  cylinder  2  so  as 
to  be  interlocked  with  rotation  of  the  rotary  cylinder 
2.  The  housing  4  has  a  cylindrical  shape  having 

55  two  closed  ends  and  comprises  a  cylindrical  body 
(hollow  body)  5  having  a  bottom  and  a  rectangular 
section,  and  a  nozzle  head  6  serving  as  a  front 
bottom  plate  which  closes  an  open  end  of  the 

2 
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cylindrical  body  5.  The  nozzle  head  6  opposes  to 
be  spaced  apart  from  a  printing  surface  of,  e.g., 
paper  7  mounted  on  the  rotary  cylinder  2  by  a 
predetermined  distance.  The  nozzle  head  6  accord- 
ing  to  EP-A-  0  398  000  is  formed  by  bonding  front, 
middle,  and  rear  plate  8,  9,  and  10  which  are 
divided  in  a  direction  of  thickness.  An  air  nozzle  1  1 
is  formed  at  the  central  portion  of  the  front  plate  8 
such  that  the  open  end  on  the  middle  plate  9  side 
has  a  disc-like  opening.  The  air  nozzle  11  is  con- 
nected  to  an  external  air  source  (not  shown) 
through  an  air  path  12  open  to  the  disc-like  open- 
ing  end  and  defined  between  the  front  and  middle 
plates  8  and  9.  An  ink  nozzle  13  coaxial  with  the  air 
nozzle  11  is  formed  at  the  central  portion  of  the 
middle  plate  9.  A  circular  valve  seat  15  surrounded 
by  an  annular  ink  reservoir  14  is  formed  at  an  open 
end  of  the  rear  portion  of  the  ink  nozzle  13.  Refer- 
ence  numeral  16  denotes  a  circular  diaphragm 
made  of  an  elastic  thin  metal  plate.  The  central 
portion  of  the  diaphragm  16  is  normally  in  tight 
contact  with  the  valve  seat  15,  and  the  peripheral 
portion  of  the  diaphragm  16  is  supported  and 
clamped  between  the  middle  and  the  rear  plates  9 
and  10  (according  to  EP-A-  0  398  000).  The  ink 
nozzle  13  is  connected  to  an  external  pressurized 
ink  tank  (not  shown)  through  an  ink  path  17  formed 
between  the  valve  seat  15  and  the  diaphragm  16 
and  between  the  diaphragm  16  and  the  middle 
plate  9.  The  ink  in  the  ink  tank  is  pressurized  and 
is  supplied  to  the  valve  seat  15  through  the  ink 
path  17.  The  ink  is  then  supplied  to  the  ink  nozzle 
13  through  a  gap  between  the  valve  seat  15  and 
the  diaphragm  16  which  can  be  opened  by  an 
actuator  21  (to  be  described  in  detail  later).  A 
support  member  18  is  slidably  fitted  in  the  hollow 
portion  of  the  housing  4.  Bolts  19  are  threadably 
fitted  in  the  screw  holes  in  the  support  member  18 
through  the  wall  portions  of  the  housing  4,  so  that 
the  support  member  18  can  be  moved  back  and 
forth  upon  rotation  of  the  bolts  19.  Reference  nu- 
meral  20  denotes  a  bolt  which  is  threadably  en- 
gaged  with  a  screw  hole  formed  in  the  housing  4  to 
fix  the  support  member  18  after  adjustment.  The 
actuator  or  piezoelectric  element  21,  an  operation 
end  of  which  is  integrally  fixed  with  the  central 
portion  of  the  flat  surface  of  the  diaphragm  16,  is 
mounted  on  the  central  portion  of  the  support 
member  18  at  its  end  face  on  the  nozzle  head  6. 
The  piezoelectric  element  21  is  connected  to  the 
actuator  controller.  A  drive  signal  corresponding  to 
pixel  information  of  an  original  image  is  input  to  the 
piezoelectric  element  21  and  is  ON/OFF-controlled, 
the  diaphragm  16  is  moved  back  and  forth  to  close 
and  open  the  valve  seat  15.  The  reciprocal  move- 
ment  of  the  piezoelectric  element  21  is  adjusted  by 
the  bolts  19  through  the  support  member  18  to 
adjust  a  gap  between  the  diaphragm  16  and  the 

valve  body  15. 
An  operation  of  the  head  having  the  above 

arrangement  will  be  described  below.  When  com- 
pressed  air  is  supplied  from  the  air  source  for  the 

5  head  1  to  the  nozzle  head  6,  this  air  is  supplied  to 
the  air  nozzle  11  through  the  air  path  12  and  is 
sprayed  from  the  air  nozzle  1  1  .  When  the  pressur- 
ized  ink  is  supplied  from  the  ink  tank  to  the  nozzle 
head  6,  the  ink  is  supplied  to  the  valve  seat  15 

io  through  the  ink  path  17  and  the  ink  reservoir  14 
and  is  sprayed  from  the  ink  nozzle  13  through  a 
gap  between  the  valve  seat  15  and  the  diaphragm 
16.  The  sprayed  ink  is  surrounded  by  the  air  flow 
formed  by  the  air  sprayed  from  the  air  nozzle  11 

is  and  travels  straight  with  a  controlled  dispersion 
distribution.  The  ink  is  then  printed  as  a  clear  pixel 
on  the  printing  surface  of  the  paper  7.  At  this  time, 
since  the  drive  signal  which  is  ON/OFF-controlled 
by  image  information  of  an  original  image  is  input 

20  to  the  piezoelectric  element  21,  the  piezoelectric 
element  21  is  ON/OFF-controlled  to  reciprocate  the 
diaphragm  16  and  hence  open/close  the  valve  seat 
15.  As  a  result,  the  ink  passes  through  the  valve 
seat  15  while  the  valve  seat  15  is  open.  Therefore, 

25  an  image  having  gradation  corresponding  to  the 
image  information  of  the  original  image  can  be 
printed  on  the  printing  surface  of  the  paper  7. 

In  order  to  change  an  amount  of  ink  passing 
through  the  valve  seat  15,  the  bolt  20  is  loosened 

30  to  move  the  piezoelectric  element  21  backward 
together  with  the  support  member  18.  The  open 
end  limit  of  the  diaphragm  16  is  changed  to  adjust 
a  degree  of  opening  of  the  valve  seat  15.  The 
amount  of  ink  passing  through  the  valve  seat  15  is 

35  adjusted,  and  the  adjusted  amount  of  ink  can  be 
kept  constant  after  the  adjustment.  In  addition, 
when  a  voltage  applied  to  the  piezoelectric  element 
21  is  changed,  zero  adjustment  and  opening  ad- 
justment  of  the  valve  seat  15  can  be  performed. 

40  In  the  head  operated  as  described  above,  since 
a  movable  member  is  the  diaphragm  16  made  of  a 
thin  film,  the  operation  of  the  actuator  can  be 
accurately  transmitted.  For  example,  the  actuator 
comprises  the  piezoelectric  element  21,  as  de- 

45  scribed  in  this  embodiment,  high  response  can  be 
obtained,  and  pixels  having  excellent  reproducibility 
can  be  formed.  Since  the  ON/OFF  drive  signals  are 
input  to  the  piezoelectric  element  21  ,  an  amount  of 
ink  applied  to  the  unit  printing  area  can  be  changed 

50  in  accordance  with  a  change  in  duty  ratio  of  the 
signal,  thus  facilitating  gradation  expressions. 

Now,  Figs.  3  to  5  show  an  embodiment  of  the 
present  invention.  Fig.  3  shows  a  main  part  of  a 
head  in  correspondence  with  Fig.  2,  Fig.  4  is  a 

55  sectional  view  thereof,  and  Fig.  5  is  a  sectional 
view  thereof  along  the  line  V  -  V  in  Fig.  4. 

A  housing  4  of  a  head  30  of  this  embodiment 
comprises  a  cylindrical  body  5  having  a  bottom.  A 

3 
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disc-like  cap  32  having  an  air  nozzle  11  at  its 
central  portion  is  fitted  in  a  recess  of  a  disc-like 
flange  31  fixed  at  the  distal  end  of  the  housing  5. 
An  air  path  12,  an  ink  path  17,  and  an  ink  nozzle  13 
fitted  in  the  air  nozzle  1  1  are  formed  in  the  flange 
31.  A  valve  seat  15  and  a  diaphragm  16  are  ar- 
ranged  behind  the  ink  nozzle  13.  Reference  nu- 
meral  7'denotes  an  air  reservoir;  and  8',  an  ink 
reservoir.  A  piezoelectric  element  21  is  housed  in  a 
cylindrical  case  33,  and  the  cylindrical  case  33  is 
fitted  in  the  hollow  portion  of  the  body  5.  The  case 
33  is  fixed  by  a  holder  34  fitted  in  a  groove  in  the 
body  5  and  bolts  35.  Reference  numeral  120  de- 
notes  a  bolt  for  fixing  the  case  33. 

An  operation  of  the  head  30  having  the  above 
arrangement  is  the  same  as  previously  described, 
and  a  detailed  description  thereof  will  be  omitted. 

In  the  embodiment  described  above,  the  ac- 
tuator  comprises  the  piezoelectric  element  21,  but 
is  not  limited  to  this. 

In  a  head  for  an  image  forming  apparatus  ac- 
cording  to  the  present  invention,  as  has  been  de- 
scribed  above,  a  housing  supported  by  a  support 
member  comprises  a  cylindrical  member  having  a 
bottom,  an  air  nozzle  and  an  ink  nozzle  coaxial  with 
the  air  nozzle  are  formed  at  a  central  portion  of  the 
nozzle  head  in  the  housing.  The  air  nozzle  and  the 
ink  nozzle  are  connected  to  an  air  source  and  a 
pressurized  ink  tank,  respectively.  The  peripheral 
portion  of  a  diaphragm  which  is  in  tight  contact  with 
a  valve  seat  formed  at  the  opening  end  of  the  rear 
portion  of  the  ink  nozzle  is  supported  by  the  nozzle 
head.  An  actuator,  an  operation  end  of  which  is  in 
contact  with  the  central  portion  of  the  flat  surface  of 
the  diaphragm,  is  supported  by  a  support  member 
which  can  be  reciprocated  in  the  housing.  Since 
the  ink  sprayed  from  the  ink  nozzle  is  surrounded 
by  air  sprayed  from  the  air  nozzle  and  travels 
straight  with  a  controlled  dispersion  distribution,  a 
clear  image  can  be  obtained,  and  the  quality  of  the 
printed  matters  can  be  improved.  In  addition,  the 
valve  seat  is  opened  and  closed  upon  ON/OFF 
operations  of  the  actuator  to  control  the  densities  of 
the  pixels  by  the  ON  durations  of  the  drive  signals, 
so  that  high  response  can  be  obtained,  and  pixels 
having  excellent  reproducibility  can  be  obtained. 
Since  the  movable  portion  is  formed  of  a  dia- 
phragm  of  a  thin  film,  an  operation  of  the  actuator 
can  be  accurately  transmitted,  and  a  higher  re- 
sponse  can  be  obtained.  At  the  same  time,  a 
lightweight,  compact  apparatus  can  be  obtained, 
and  maintenance  and  adjustment  can  be  facilitated. 
Since  the  stroke  of  the  diaphragm  is  very  short, 
wear  and  fatigue  of  the  diaphragm  can  be  mini- 
mized  to  improve  durability.  The  flow  rate  of  the  ink 
can  be  adjusted  by  a  simple  operation  and  the 
adjusted  amount  of  ink  can  be  maintained  constant 
after  adjustment,  thereby  greatly  improving  the  per- 

formance  of  the  apparatus. 

Claims 

5  1.  A  head  (30)  for  an  image  printing  apparatus, 
comprising 

-  a  housing  (4),  having  a  hollow  body  (5) 
with  a  bottom,  for  causing  a  nozzle  head 
(6)  to  oppose  a  printing  surface  (7)  at  a 

io  predetermined  interval; 
-  an  air  nozzle  (11)  connected  to  an  air 

path  (1  2)  formed  at  a  central  portion  of  a 
front  end  face  of  said  nozzle  head  (6); 

-  an  ink  nozzle  (13)  formed  coaxial  with 
is  said  air  nozzle  (11),  connected  to  an 

external  pressurized  ink  tank  by  an  ink 
path  (17),  and  formed  in  said  nozzle 
head  (6); 

-  a  valve  seat  (15)  formed  in  a  rear  open- 
20  ing  end  of  said  ink  nozzle  (13); 

-  a  diaphragm  (16)  which  is  in  tight  contact 
with  said  valve  seat  (15)  and  a  peripheral 
portion  of  which  is  supported  by  said 
nozzle  head  (6);  and 

25  -  an  actuator  (21)  which  is  supported  by  a 
support  member  (18)  in  said  housing  (4) 
and  an  operation  end  of  which  is  fixed  on 
a  central  portion  of  a  surface  of  said 
diaphragm  (16),  wherein  said  nozzle 

30  head  (6)  comprises  a  cap  (32)  having 
said  air  nozzle  (11)  formed  therein,  and  a 
disc-like  flange  (31)  having  said  air  path 
(12)  and  said  ink  path  (17)  formed  there- 
in. 

35 
2.  A  head  according  to  claim  1  ;  characterized  by 

actuator  adjusting  means  (20;120)  for  adjusting 
a  degree  of  opening  interval  between  said 
valve  seat  (15)  and  said  diaphragm  (16);  and 

40  actuator  fixing  means  (19;35)  for  fixing  said 
actuator  (21). 

3.  A  head  according  to  claim  2,  characterized  in 
that  said  actuator  adjusting  means  (20;120) 

45  and  said  actuator  fixing  means  (19;35)  com- 
prise  screw  bolts. 

4.  A  head  according  to  any  preceding  claim, 
characterized  in  that  said  actuator  (21)  com- 

50  prises  a  piezoelectric  element. 

Patentanspruche 

1.  Kopf  (30)  fur  ein  Bilddruckgerat,  mit 
55  -  einem  Gehause  (4),  das  einen  Hohlkor- 

per  (5)  mit  einem  Boden  aufweist,  urn  zu 
bewirken,  dal3  ein  Dusenkopf  (6)  einer 
Druckflache  (7)  in  einem  vorbestimmten 

4 
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Abstand  gegenuberzuliegt; 
-  einer  Luftduse  (11),  die  mit  einer  Luftlei- 

tung  (12)  verbunden  ist,  die  in  einem 
zentralen  Bereich  einer  vorderen  Stirnfla- 
che  des  Dusenkopfes  (6)  ausgebildet  ist;  5 

-  einer  koaxial  mit  der  Luftduse  (11)  aus- 
gebildeten  Tintenduse  (13),  die  uber  eine 
Tintenleitung  (17)  an  einen  externen 
druckdichten  Tintentank  angeschlossen 
und  in  dem  Dusenkopf  (6)  ausgebildet  10 
ist; 

-  einem  Ventilsitz  (15),  der  in  einer  ruck- 
wartigen  Offnung  am  Ende  der  Tintendu- 
se  (13)  ausgebildet  ist; 

-  einer  mit  dem  Ventilsitz  (15)  in  engem  is 
Kontakt  stehenden  Membran  (16),  die 
sich  mit  einem  auBeren  Abschnitt  auf 
dem  Dusenkopf  (6)  abstutzt;  und 

-  einem  Betatigungselement  (21),  das  von 
einem  Abstutzelement  (18)  in  dem  Ge-  20 
hause  (4)  abgestutzt  ist  und  mit  einem 
Betatigungsende  auf  einem  zentralen  Be- 
reich  einer  Oberflache  der  Membran  (16) 
befestigt  ist,  wobei  der  Dusenkopf  (6) 
eine  Kappe  (32)  umfaBt,  in  der  die  Luft-  25 
duse  (11)  ausgebildet  ist,  sowie  einen 
scheibenartigen  Flansch  (31),  in  dem  die 
Luftleitung  (12)  und  die  Tintenleitung  (17) 
ausgebildet  sind. 

30 
2.  Kopf  gemaB  Anspruch  1  ,  gekennzeichet  durch 

Betatigungselement-Einstellvorrichtungen  (20; 
120)  zur  Einstellung  eines  Grades  des  Off- 
nungsabstandes  zwischen  dem  Ventilsitz  (15) 
und  der  Membran  (16);  und  Betatigungsele-  35 
ment-Feststellvorrichtungen  (19;  35)  zum  Fest- 
stellen  des  Betatigungselementes  (21). 

3.  Kopf  gemaB  Anspruch  2,  dadurch  gekenn- 
zeichnet,  dal3  die  Betatigungselement-Einstell- 
vorrichtungen  (20;  120)  und  die  Betatigungs- 
element-Feststellvorrichtungen  (19;  35) 
Schraubbolzen  aufweisen. 

4.  Kopf  gemaB  einem  der  vorhergehenden  An- 
spruche,  dadurch  gekennzeichnet,  daB  das  Be- 
tatigungselement  (21)  ein  piezoelektrisches 
Element  umfaBt. 

-  une  buse  d'air  (11)  connectee  a  un  trajet 
d'air  (12)  menage  dans  une  partie  centra- 
le  d'une  face  d'extremite  frontale  de  ladi- 
te  tete  de  buse  (6)  ; 

5  -  une  buse  d'encre  (13)  menagee  coaxiale- 
ment  par  rapport  a  ladite  buse  d'air  (11), 
connectee  a  un  reservoir  d'encre  externe 
sous  pression  au  moyen  d'un  trajet  d'en- 
cre  (17),  et  menagee  dans  ladite  tete  de 

io  buse  (6)  ; 
-  un  siege  de  valve  (15)  menage  dans  une 

extremite  d'ouverture  arriere  de  ladite 
buse  d'encre  (13)  ; 

-  un  diaphragme  (16)  qui  se  trouve  en 
is  contact  etanche  avec  ledit  siege  de  valve 

(15)  et  dont  une  partie  peripherique  est 
supportee  par  ladite  tete  de  buse  (6)  ;  et 

-  un  actuateur  (21)  qui  est  supporte  par  un 
element  support  (18)  dans  ledit  boltier 

20  (4)  et  dont  une  extremite  operationnelle 
est  fixee  a  une  partie  centrale  d'une  sur- 
face  dudit  diaphragme  (16),  ladite  tete  de 
buse  (6)  comportant  un  couvercle  (32) 
dans  lequel  est  menagee  ladite  buse 

25  d'air  (11),  et  une  bride  en  forme  de  dis- 
que  (31)  dans  laquelle  sont  menages  le- 
dit  trajet  d'air  (12)  et  ledit  trajet  d'encre 
(17). 

30  2.  Tete  selon  la  revendication  1,  caracterisee  par 
des  moyens  d'ajustement  de  I'actuateur 
(20,120)  pour  ajuster  la  valeur  de  I'intervalle 
d'ouverture  entre  ledit  siege  de  valve  (15)  et 
ledit  diaphragme  (16)  et  des  moyens  de  fixa- 

35  tion  d'actuateur  (19;35)  pour  fixer  ledit  actua- 
teur  (21). 

3.  Tete  selon  la  revendication  2,  caracterisee  en 
ce  que  lesdits  moyens  d'ajustement  de  I'actua- 

40  teur  (20;120)  et  lesdits  moyens  de  fixation  de 
I'actuateur  (19;35)  consistent  en  des  boulons 
filetes. 

4.  Tete  selon  I'une  quelconque  des  revendica- 
45  tions  precedentes,  caracterisee  en  ce  que  ledit 

actuateur  (21)  comporte  un  element  piezoelec- 
trique. 
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1.  Tete  (30)  pour  un  appareil  d'impression  d'ima- 
ge,  comportant  : 

-  un  boltier  (4),  ayant  un  corps  creux  (5) 
avec  un  fond,  pour  amener  une  tete  de  55 
buse  (6)  a  se  trouver  en  face  d'une  sur- 
face  a  imprimer  (7)  a  une  distance  pre- 
determinee  de  celle-ci  ; 
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