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Description 

[0001]  The  present  invention  relates  to  ink  jet  print- 
heads  and,  more  particularly,  to  ink  jet  printheads  for 
use  in  continuous  ink  jet  printers  having  multiple  5 
streams  of  ink  issuing  through  corresponding  orifices. 
[0002]  In  order  to  create  streams  of  droplets  from  the 
ink  issuing  through  multiple  nozzles  or  orifices  it  is 
known  to  use  a  method  known  as  "velocity  modulation" 
to  vibrate  the  chamber  from  which  the  jets  emerge,  and  to 
it  is  also  known  to  pressure  modulate  the  fluid  itself  by 
means  of  plural  piezoelectrically  actuated  drive  rods  or 
a  single  piezoelectrically  actuated  armature.  Attempts 
have  been  made  to  utilise  a  unimorph  structure  in  order 
to  create  pressure  waves  within  the  chamber,  but  inves-  ts 
tigations  have  shown  that,  at  the  required  frequency  of 
around  64kHz,  the  use  of  the  single  unimorph  causes 
uneven  break-up  length  along  the  array  of  jets  which  in 
turn  results  in  poor  definition  at  best. 
[0003]  Analysis  of  the  modal  vibration  of  the  unimorph  20 
indicated  that  the  unimorph  was  vibrating  in  complex 
modes  which  appeared  to  have  displacement  anti- 
nodes  all  along  the  length  of  the  unimorph.  The  present 
invention  has,  as  an  object,  the  desire  to  overcome  such 
non-uniformity  in  the  array  of  jets.  EP-A-0084891  dis-  25 
closes  a  multi-jet  single  head  continuous  ink  jet  printer 
with  multiple  actuators  mounted  on  a  base  and  oper- 
ated  in  phase. 
[0004]  According  to  the  present  invention,  there  is  pro- 
vided  an  ink  jet  printhead  for  a  continuous  ink  jet  printer,  30 
comprising  a  housing  having  a  chamber  to  which  ink  is 
supplied  in  use,  the  chamber  having  a  row  of  orifices 
through  which  streams  of  ink  are  continuously  ejected  in 
use  and  broken  up  into  droplets  under  the  action  of  an 
actuator  bounding  a  portion  of  the  chamber,  character-  35 
ised  in  that 

the  actuator  comprises  a  body  having  a  plurality  of 
sockets,  a  membrane  or  membranes  disposed  so 
as  to  close  one  side  of  each  of  the  sockets,  and  a  40 
piezoelectric  or  electrostrictive  transducer  disposed 
within  each  socket  and  mounted  on  the  membrane 
closing  the  one  side  of  the  socket. 

[0005]  Preferably,  a  single  membrane  closes  all  the  45 
sockets  and  is  bonded  to  a  face  of  the  actuator  body. 
The  membrane  is  stainless  steel  in  a  preferred  embodi- 
ment.  Each  transducer  is  preferably  adhesively  bonded 
to  the  membrane  at  the  centre  of  the  side  of  the  respec- 
tive  socket.  The  necessary  electrical  connections  can  so 
be  provided  by  wire  bonding  conductors  to  the  trans- 
ducers.  These  measures  ensure  repeatability  and  uni- 
formity,  enabling  plural  printheads  to  be  arranged  in 
end-to-end  relationship  to  form  an  elongate  assembly  of 
orifices.  ss 
[0006]  One  example  of  a  printhead  constructed  in 
accordance  with  the  present  invention  will  now  be 
described  with  reference  to  the  accompanying  drawings 

in  which: 

Figure  1  illustrates,  diagrammatically,  an  ink  jet 
printhead  droplet  generator  with  the  parts 
exploded; 
Figure  2  is  a  longitudinal  sectional  view  of  the  actu- 
ator  for  the  printhead;  and, 
Figure  3  is  a  plan  view  of  the  actuator. 

[0007]  Figure  1  shows  the  actuator  in  an  exploded  iso- 
metric  view,  the  actuator  comprising  a  stainless  steel 
body  1  which  provides  a  chamber  2  for  containing  ink  to 
be  printed  through  multiple  droplet  streams  3  emitted 
through  plural  orifices  in  a  stainless  steel  nozzle  plate  4 
which  is  attached  to  one  face  of  the  body  1  . 
[0008]  On  the  other  side  of  the  body  1  to  the  nozzle 
plate  4  there  is  disposed  a  rectangular  stainless  steel 
foil  or  membrane  5  which  is  clamped  to  the  face  of  the 
body  1  by  a  rigid  clamping  plate  6.  In  Figure  1  the 
clamping  is  shown  as  being  provided  by  bolts  7.  Prior  to 
being  clamped  onto  the  body  1  the  foil  or  membrane  5 
is  bonded  to  the  (as  shown)  underside  of  the  clamping 
plate  6.  The  clamping  plate  6  has,  as  shown,  four  circu- 
lar  bores  8  which  extend  through  it  and  the  foil  or  mem- 
brane  5  has  on  it  a  correspondingly  arranged  row  of 
disk-like  unimorph  piezoelectric  crystals  9.  The  diame- 
ter  of  the  unimorph  crystals  9  is  less  than  the  bores  8  so 
that  there  are  provided,  in  effect,  a  plurality  of  clamped 
foil  disks  along  the  length  of  the  chamber  2. 
[0009]  In  this  arrangement  the  crystals  9  can  be  ener- 
gised  simultaneously  to  flex  their  respective  disks  at  the 
same  time  thus  creating  a  uniform  disturbance  in  the  ink 
within  the  chamber. 
[0010]  Such  a  multiple-unimorph  structure  has  the 
advantage  that  a  circular  foil  disk  has  a  much  higher 
fundamental  mode  of  vibration  than  the  rectangular  foil 
of  the  prior  design.  For  example,  a  30mm  by  6mm  rec- 
tangle  of  180  micron  thick  steel  has  a  fundamental 
vibration  frequency  of  27.4kHz  whereas  a  6mm  diame- 
ter  disk  of  the  same  material  has  a  fundamental  vibra- 
tion  frequency  of  49.3kHz.  It  is  advantageous  that  the 
nearest  higher  mode  of  vibration  is  1  .6  times  the  funda- 
mental  frequency  because  the  disk  will  be  likely  to 
vibrate  purely  in  the  fundamental  mode  when  excited  at 
50kHz. 
[001  1  ]  A  further  advantage  of  the  construction  is  that 
it  may  be  made  modular  so  that  a  long  array  of  nozzles 
may  be  accommodated  simply  by  increasing  the  length 
of  the  chamber  and  the  foil/membrane  and  the  number 
of  piezoelectric  crystals  or  transducers.  Crosstalk  is 
also  minimised  by  the  bonding  of  the  foil  to  the  clamping 
plate  6. 

Claims 

1  .  An  ink  jet  printhead  for  a  continuous  ink  jet  printer, 
comprising 
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a  housing  (1)  having  a  chamber  (2)  to  which  ink 
is  supplied  in  use,  the  chamber  (2)  having  a 
row  of  orifices  through  which  streams  of  ink  are 
continuously  ejected  in  use  and  broken  up  into 
droplets  under  the  action  of  an  actuator  (5,6,9)  5 
bounding  a  portion  of  the  chamber,  character- 
ised  in  that 
the  actuator  comprises  a  body  (6)  having  a  plu- 
rality  of  sockets  (8),  a  membrane  or  mem- 
branes  (5)  disposed  so  as  to  close  one  side  of  10 
each  of  the  sockets,  and  a  piezoelectric  or  elec- 
trostrictive  transducer  (9)  disposed  within  each 
socket  and  mounted  on  the  membrane  closing 
the  one  side  of  the  socket. 

15 
2.  A  printhead  according  to  claim  1  ,  wherein  a  single 

membrane  (5)  closes  all  the  sockets  (8)  and  is 
bonded  to  a  face  of  the  actuator  body  (6). 

3.  A  printhead  according  to  claim  1  or  claim  2,  wherein  20 
the  membrane  (5)  is  stainless  steel. 

4.  A  printhead  according  to  any  of  claims  1  to  3, 
wherein  each  transducer  (9)  is  adhesively  bonded 
to  the  membrane  (5)  at  the  centre  of  the  side  of  the  25 
respective  socket  (8). 

5.  A  printhead  according  to  any  of  claims  1  to  3, 
wherein  electrical  connections  are  provided  by  con- 
ductor  wires  bonded  to  the  transducers  (9).  30 

6.  A  continuous  ink  jet  printer  having  a  printhead 
according  to  any  of  claims  1  to  5. 

Patentanspruche  35 

1.  Tintenstrahldruckkopf  fur  kontinuierlich  arbeitende 
Tintenstrahldrucker,  mit 

einem  Gehause  (1),  das  eine  Kammer  (2)  hat,  40 
der  im  Gebrauch  Tinte  zugefiihrt  wird,  wobei 
die  Kammer  (2)  eine  Reihe  Offnungen  hat, 
durch  die  Tintenstrome  im  Gebrauch  kontinu- 
ierlich  ausgestoBen  und  unter  der  Einwirkung 
einer  Betatigungsvorrichtung  (5,  6,  9)  zu  Trop-  45 
fen  zerstaubt  wird,  die  an  einen  Abschnitt  der 
Kammer  angrenzt,  dadurch  gekennzeichnet, 
daB  die  Betatigungsvorrichtung  einen  Korper 
(6)  mit  einer  Mehrzahl  Fassungen  (8),  eine 
Membran  oder  Membranen  (5),  die  so  ange-  so 
ordnet  ist  (sind),  daB  eine  Seite  jeder  der  Fas- 
sungen  verschlossen  ist,  und  einen 
piezoelektrischen  oder  elektrostriktiven  Wand- 
ler  (9)  aufweist,  der  in  jeder  Fassung  angeord- 
net  und  auf  der  Membran  angebracht  ist,  55 
welche  die  eine  Seite  der  Fassung  verschlieBt. 

2.  Druckkopf  nach  Anspruch  1  ,  bei  dem  eine  einzelne 

Membran  (5)  samtliche  Fassungen  (8)  verschlieBt 
und  an  einer  Seite  des  Korpers  (6)  der  Betatigungs- 
vorrichtung  befestigt  ist. 

3.  Druckkopf  nach  Anspruch  1  oder  Anspruch  2,  bei 
dem  die  Membran  (5)  nichtrostender  Stahl  ist. 

4.  Druckkopf  nach  irgendeinem  der  Anspriiche  1  bis 
3,  bei  dem  jeder  Wandler  (9)  Webend  an  der  Mem- 
bran  (5)  in  der  Mitte  der  Seite  der  jeweiligen  Fas- 
sung  (8)  befestigt  ist. 

5.  Druckkopf  nach  irgendeinem  der  Anspriiche  1  bis 
3,  bei  dem  elektrische  Verbindungen  durch  Leiter- 
drahte  bereitgestellt  werden,  die  an  den  Wandlern 
(9)  befestigt  sind. 

6.  Kontinuierlich  arbeitender  Tintenstrahldrucker  mit 
einem  Druckkopf  gemaB  irgendeinem  der  Ansprii- 
che  1  bis  5. 

Revendications 

1.  Tete  d'impression  de  type  continu  a  jets  d'encre 
pour  imprimante  a  jets  d'encre,  comprenant 

un  boTtier  (1)  qui  possede  une  chambre  (2)  a 
laquelle  est  transmise  de  I'encre  pendant  I'utili- 
sation,  la  chambre  (2)  ayant  une  rangee  d'orifi- 
ces  par  lesquels  des  courants  d'encre  sont 
projetes  de  fagon  continue  en  cours  d'utilisa- 
tion  et  sont  divises  en  gouttelettes  sous  Taction 
d'un  organe  de  manoeuvre  (5,  6,  9)  qui  delimite 
une  partie  de  la  chambre,  caracterise  en  ce 
que 
I'organe  de  manoeuvre  comporte  un  corps  (6) 
ayant  plusieurs  logements  (8),  une  ou  plusieurs 
membranes  (5)  disposees  af  in  qu'elles  ferment 
un  cote  de  chacun  des  logements,  et  un  trans- 
ducteur  piezoelectrique  ou  a  electrostriction  (9) 
place  a  I'interieur  du  logement  et  monte  sur  la 
membrane  qui  ferme  un  cote  du  logement. 

2.  Tete  d'impression  selon  la  revendication  1,  dans 
laquelle  une  membrane  unique  (5)  ferme  tous  les 
logements  (8)  et  est  liee  a  une  face  du  corps  de 
I'organe  de  manoeuvre  (6). 

3.  Tete  d'impression  selon  la  revendication  1  ou  2, 
dans  laquelle  la  membrane  (5)  est  formee  d'acier 
inoxydable. 

4.  Tete  d'impression  selon  I'une  quelconque  des 
revendications  1  a  3,  dans  laquelle  chaque  trans- 
ducteur  (9)  est  lie  par  collage  a  la  membrane  (5)  au 
centre  du  cote  du  logement  respectif  (8). 

5.  Tete  d'impression  selon  I'une  quelconque  des 
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revendications  1  a  3,  dans  laquelle  les  connexions 
electriques  sont  formees  par  des  fils  conducteurs 
lies  aux  transducteurs  (9). 

Imprimante  de  type  continu  a  jets  d'encre  posse-  s 
dant  une  tete  d'impression  selon  I'une  quelconque 
des  revendications  1  a  5. 

10 

15 

20 

25 

30 

35 

40 

45 

55 



EP  0  709  194  B1 

5 



EP  0  709  194  B1 

6 


	bibliography
	description
	claims
	drawings

