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to be formed that can be driven at a lower voltage, and wherein a constant
gap can be maintained This invention relates to an ink jet printer re-
between each piezoelectric conversion member cording head which records an
image on a record-   and the substrate. ing medium by ejecting ink
droplets.           5       This object is solved by the ink jet printer An
on-demand type ink jet printer is known, in  recording head of independent
claim 1. Further which  piezoelectric  conversion  members  are
advantageous features of the invention are evident formed behind and
slightly spaced apart from a     from the dependent claims, the following
descrip- substrate having nozzles thereby leaving a small   tion and
drawings. gap between each piezoelectric conversion mem-   10    To achieve
the above object, the present in- ber and the substrate. A voltage is
applied to the  vention provides an ink jet printer recording head,
piezoelectric conversion members to cause them     in which a pair of
positively and negatively po- to be displaced thereby pressuring ink
present     larized comb-type electrodes are formed on the between the
piezoelectric conversion members and   surface of an ink pressurising
member equals the substrate to attendantly eject the pressured ink   15
vibrating plates made of a piezoelelectric material through the nozzles in
the form of ink droplets.   to thereby allow each ink pressuring member to
be Compared to a general ink jet printer in which  directly deformed by
applying a voltage across the ink is ejected by changing the volume of the
both comb-type electrodes. ink chamber using the piezoelectric conversion
Another object of the present invention is to members and by guiding the
ink within the ink   20  deform  each ink pressuring member more effi-
chamber to nozzles, the ink jet printer described  ciently. To this end,
both the upper surface and the above has each piezoelectric conversion
member     lower surface of the ink pressuring member are positioned
adjacent to each nozzle and is displaced  provided with a pair of positive
and negative comb- in the axial direction of the nozzle, so that it not
type electrodes. Alternatively, the comb-type elec- only shortens the flow
path of the ink and enhances   25  trodes can be formed in either the upper
surface the ink ejection efficiency and stability but is ad-  only or the
lower surface only, so long as care is vantageous in that the piezoelectric
conversion    taken regarding the orientation of the comb-type member can
be operated without such distur-        electrodes in the vicinity of the
pressuring member bances as infiltration of air bubbles or dust in the
facing the nozzle, as well as the differently oriented ink.
30  comb-type electrodes in other regions of the ink In such an ink jet
printer it is the gap between  pressuring member. each piezoelectric
conversion member and the           Still another object of the present
invention is substrate that plays an important role in determin-  to
construct the ink jet printer recording head more ing the ejection speed
and amount of discharged    simply. To this end, in the present invention,
the ink droplets, or the ejection response. In general,  35  surface of
each ink pressuring member formed of a each piezoelectric conversion
member, with its       piezoelectric material is not only provided with a
construction involving a laminate formed of a piezo-  pair of positively
and negatively polarized comb- electric element and a metal plate, is
subject to  type electrodes, but is also provided with an ink warp due to
differences in thermal expansion co-   ejecting nozzle to cause ink
droplets to be ejected efficients of these two materials, thereby making it
40  directly from the deformed ink pressuring member, impossible to
maintain a constant distance between  thus obviating the need for a nozzle
plate. the piezoelectric conversion member and the sub-      Fig. 1 is a
partially exploded view showing a strate. As a result, there exists not
only the prob-  recording head according to a first embodiment lem that the
level of density fluctuates depending   of the present invention; on the
temperature, but also the extreme difficulty  45  Fig. 2 is a view showing
an ink jet printer having of making the piezoelectric conversion member
the recording head of the present invention; thin thus losing the advantage
of reducing the        Figs. 3a and 3b are views respectively showing
required drive voltage.                              the states before and
after deformation at the Document FR-A-2 314 832 also discloses an
middle region of the vibrating plate of Figure 1. ink jet printer head that
has two confronting mem-   so  Figs. 4a and 4b are views respectively
showing bers with a small gap for admitting ink there-       the states
before and after deformation at both between, one of the members is made of
a piezo-       ends of the vibrating plate of Figure 1; electric material
to form an ink pressuring member    Figs. 5a and 5b are views respectively
showing and one of the members is formed with an ink         the operation
of ejecting ink by the vibrating ejecting nozzle.
55      plate of Figure 1; An object of the present invention is,
therefore,  Fig. 6a is a view showing the main portion of a to provide an
ink jet printer recording head that    recording head according to a second
embodi- allows a thinner piezoelectric conversion member      ment of the
present invention; and Fig. 6b is a 2  



- 3                 EP0416540B1                        4 view showing the
back of a vibrating plate there-  the nozzles 12 so as to allow each nozzle
12 to of;                                              eject ink
independently of the others. Each vibrat- Fig. 7 is a view showing the
operation of ejec-  ing plate is bonded on the gap plates 13. It may be
ting the ink by the vibrating plate of Fig. 6a;  arranged by bonding a
large width vibrating plate Fig. 8a is a view showing the main portion of a
5   on the gap plates 13 and by cutting this vibrating recording head
according to a third embodiment   plate with a dicing saw or photoetching
it is sepa- of the present invention; and Fig. 8b is a view  rated into a
plurality of narrow width vibrating showing the back of a vibrating plate
thereof;   plates 14 corresponding to their respective nozzles. Fig. 9a is
a view showing the main portion of a     Each vibrating plate 14 has
electrodes integ- recording head according to a fourth embodi-  10  rally
patterned on an upper surface 14a opposite to ment of the present
invention; and Fig. 9b is a  the nozzle plate 11 so that a positive
comb-type view showing the back of a vibrating plate there-  electrode 17
and a negative comb-type electrode of;
18 can be meshed with each other. These elec- Fig. 10 is a view showing the
operation of ejec-  trodes 17, 18 are connected to a power supply. ting the
ink by the cantilever-type vibrating plate  15  The comb-type electrodes
17, 18 serve to de- of Figures 9a and 9b;                            form
the vibrating plate 14 by a voltage applied Fig. 11 is an exploded view
showing a recording  therebetween and it is desirable to set the pitch head
according to a fifth embodiment of the      between their teeth to about
half the thickness of present invention;                               the
vibrating plate 14. The comb-type electrodes Figs. 12a and 12b are views
respectively show-   20  17, 18 are formed so that their teeth extend in a
ing electrode patterns to be formed on a vibrat-  longitudinal direction
along the vibrating plate 14 at ing plate thereof;
the middle region Lc right above the nozzle 12, but Fig. 13 is a view
showing the operation of ejec-  extend in a horizontal direction across the
vibrating ting the ink by the vibrating plate;             plate 14 at both
end regions Ls. Fig. 14a and 14b are views respectively showing   25  Upon
application of a unidirectionally pulsed a recording head according to a
sixth embodi-    voltage between the comb-type electrodes 17, 18, ment of
the present invention and its operation  an electric field as shown in Fig.
3a is produced in of ejecting the ink.
directions of arrow E between both electrodes 17, Fig. 1 is a partially
enlarged view showing a   18 at the middle region Lc, and strains are pro-
typical recording head according to a first embodi-  30  duced both in the
direction of arrow y which is ment of the present invention.
parallel to the electric field and in the directions of This recording head
is to be applied to an ink  arrows x and z which are perpendicular thereto,
jet printer shown in Fig. 2. The ink jet printer   respectively. With
respect to the strains produced recording head 10 is constructed so that it
travels  in the directions along (x direction) and across (z in the axial
direction of a platen 4 and records a   35  direction) the vibrating plate
14, the electric field desired image on the surface of a recording sheet
intensity is larger on the upper surface 14a where 3 that is forwarded by
rotation of the platen 4 in the  the electrode pattern is formed. This
causes the direction indicated by the arrow.                  upper surface
14a to contract both lengthwise and This recording head 10 comprises a
nozzle       widthwise at the middle region Lc of the vibrating plate 11
and vibrating plates 14 made of a piezo-  40  plate 14, thereby producing
larger strains length- electric material. The nozzle plate 11 is provided
wise. As a result, the vibrating plate is bent in such with a plurality of
nozzles 12 arrayed from the    a way that the upper surface, i.e., the
surface 14a upper left to the lower right in Fig. 1. On the nozzle
opposite to the nozzle plate 11, concaves as shown plate 11 are [err] thick
gap plates 13 that are  in Fig. 3b. bonded so as to interpose the nozzle 12
there-  45    On the other hand, at the end regions Ls, when between. These
gap plates 13 may be unitized with  an electric field is produced in the
direction of the nozzle plate 11.                               arrow E
between both electrodes 17, 18 as shown Each vibrating plate 14 serves as
an ink pres-  in Fig. 4a, strains are likewise produced both in the suring
member that pressures that ink introduced   direction of arrow y which is
parallel to the electric into a gap formed between the nozzle plate 11 and
50  field and in the directions of arrows x and z which the vibrating plate
itself, and ejects the pressured  are perpendicular thereto, respectively.
And with ink on a recording sheet from its nozzle 12. The   respect to the
strains produced in the direction of vibrating plate 14 is stretched over
the gap plates  arrow y, the electric field intensity is larger on the 13
such that a predetermined gap is formed with    surface 14a where the
electrodes 17, 18 are the nozzle plate 11. Each vibrating plate 14 is  55
formed, and this causes the surface 14a to be constructed having a
thickness of [err], and a   elongated both lengthwise and widthwise,
thereby width of only 0.34 mm. The narrower width of each  producing larger
strains lengthwise thereon. As a 



vibrating plate 11 corresponds to the pitch between  result, the vibrating
plate 14 is bent downward with 3    5                 EP0416540B1
6 each gap plate 13 as a fulcrum; i.e. the surface  pressuring the ink in
that region and ejecting it in 14a opposite to the nozzle plate 11 convexes
as    the form of ink droplets through the nozzle 22. shown in Fig. 4b.
A third embodiment shown in Fig. 8 has posi- Thus, each vibrating plate 14
is deformed in   tively and negatively polarized comb-type elec- such a way
that the surface 14a concaves at the   5   trodes 37, 38 formed on both
upper and lower middle region Lc and convexes at the end regions   surfaces
so as to face each other across a vibrating Ls, respectively. As a result,
the vibrating plate 14  plate 34. That is, on an upper surface 34a opposite
pressures the ink present between the nozzle plate  to a nozzle plate 31 of
the vibrating plate 34 are 11 and itself and ejects the pressured ink in
the  both comb-type electrodes 37a, 38a formed at both form of ink droplets
on a recording sheet (not  10  ends, whereas on the lower surface 34b
facing the shown) from its nozzle 12.                         nozzle plate
31 are both comb-type electrodes 37b, The maximum  vibrating frequency of
each        38b patterned at the middle region, as shown in vibrating plate
14 is determined by the Young's    Fig. 8b. These electrodes 37b, 38b are
connected modulus of a piezoelectric material and the dimen-  to the
electrodes 37a, 38a through an end surface sions of the vibrating plate
itself. According to an   15  34c of the vibrating plate 34. experiment, it
was possible to eject the ink at a     Also in this embodiment, similar to
Fig. 7, on frequency of about 6 KHz. Although the comb-type   the upper
surface 34a of the vibrating plate 34, the electrodes 17, 18 in this
embodiment are formed    comb-type electrodes 37a, 38a at both end regions
so as to be oriented differently at the middle region  cause such regions
of the upper surface 34a to be Lc and at the end regions Ls of each
vibrating plate  20  elongated while the electrodes 37b, 38b at the 14,
they may be formed only at the middle region   middle region cause such
region of the lower sur- Lc to cause the vibrating plate 14 to be bent in a
face 34b to be elongated. As a result, the vibrating desired direction.
plate 34 is bent toward the nozzle 32. Figs. 6, 8, and 9 show embodiments
of the          Fig. 9 shows a fourth embodiment in which present invention
in which the comb-type elec-  25  each of vibrating plates is formed as a
cantilever trodes are formed on both surface of each vibrating  and has
comb-type electrodes arranged on both plate so that the vibrating plate can
be bent more  surfaces thereof. efficiently.
On a gap plate 43 fixed on one surface of a In a second embodiment shown in
Fig. 6, each    nozzle plate 41 is the base end of each vibrating of
vibrating plates 24 is fixed while stretched over  30  plate 44 that
extends so that its free end covers a gap plates 23 that are arranged on
both sides of a  nozzle 42. On the vibrating plate 44 are a pair of nozzle
plate 21 in a manner similar to that in the  positive and negative
comb-type electrodes 47a, first embodiment shown in Fig. 1.
48a on an upper surface 44a opposite to the nozzle On an upper surface 24a
opposite to the noz-    plate 41 so that these electrodes face each other
zle plate 21 of the vibrating plate 24, as shown in  35  across the
vibrating plate. Further, on the lower Fig. 6a, a pair of comb-type
electrodes 27a, 28a   surface 44b facing the nozzle plate are comb-type are
formed so as to be meshed with each other      electrodes 47b, 48b formed
so that their teeth are along the vibrating plate 24 at the middle region
meshed with each other along the vibrating plate which is right above a
nozzle 22. On the lower     44 as shown in Fig. 9b. These electrodes 47b,
48b surface 24b facing the nozzle plate 21, as shown in  40  are connected
to the electrodes 47a, 48a through Fig. 6b, are a pair of comb-type
electrodes 27b,   an end surface 44c of vibrating plate 44. 28b connected
to the electrodes, 27a, 28a ar-         In this embodiment, upon
application of a volt- ranged on the upper surface through an end sur-
age across these electrodes 47, 48, the comb-type face 24c. In contrast to
the electrode pattern     electrodes 47a, 48a on the upper surface 44a
formed on the upper surface 24a, these comb-type   45  cause this upper
surface to elongate while the electrodes 27b, 28b are patterned so that
they are  comb-type electrodes 47b, 48b on the lower sur- meshed with each
other in the longitudinal direction  face 44b cause the lower surface to
contract, as at both ends of the vibrating plate 24.            shown in
Fig. 10. As a result, the vibrating plate 44 Upon application of a voltage
across both elec-  is bent with its free end bowed toward the nozzle trodes
27, 28 formed on the upper and lower  so  42 to thereby pressure the ink
present between the surfaces 24a and 24b, the comb-type electrodes
nozzle plate 41 and the vibrating plate 44 and eject 27a, 28a at the middle
region cause that region to  the pressured ink in the form  of ink droplets
contract, while on the lower surface 24b, the comb-  through the nozzle 42.
type electrodes 27b, 28b disposed at both ends         Figures 9a and 9b
show the comb-type elec- cause these ends to contract, as previously de-
55  trodes 47, 48 formed on both upper and lower 



scribed with reference to Fig. 3. As a result, each  surfaces of each
cantilever-type vibrating plate 44. vibrating plate 24 is bent with the
middle region  However, the advantage similar to that described toward the
nozzle 22 as shown in Fig. 7 thereby    above may be provided by forming
the comb-type 4    7                 EP0416540B1                       8
electrodes 47, 48 only on the upper surface 44a   except for the middle
region Lc of each vibrating opposite to the nozzle plate 41.
plate 64 where a nozzle 62 is formed. In contrast thereto, a fifth
embodiment which is  It is noted that the fifth embodiment shown in shown
in Fig. 11 et. seq. has each nozzle formed  Fig. 11 is an example in which
each vibrating plate on each vibrating plate itself to make the recording
5   54 having the nozzle 52 is separated by the slits 56 head simpler and
thinner in design.               so as to allow the vibrating plates to
operate in- Fig. 11 shows the general construction of this  dependently of
each other. fifth embodiment. The recording head 50 com-        Fig. 14
shows a sixth embodiment so con- prises a frame 51 and an ink pressuring
member    structed that only selected nozzle forming portions 55 fixed on
the frame. The frame 51 is formed as a   10  can be deformed using a single
ink pressuring plate-like block that is E-shaped in cross section  member.
extending in the direction of arraying the nozzles   An ink pressuring
member 75 fixed on support- 52. On both sides of the frame are projections
51 a  ing projected groove portions 71a of a frame 71 is supporting the ink
pressuring member 55. Between  made up of a plate body formed of a single
piezo- the ink containing grooves 51b in the middle region   15  electric
material. On ink pressuring member 75 are facing the nozzles 52 of the ink
pressuring member  a plurality of nozzles 72 arrayed in a direction 55,
there is formed integrally with frame 51 a gap  along a gap forming
projected groove portion 71c forming projection 51c that creates a gap of
about  located at the middle of the frame 71. On an upper [err] together
with the vibrating plate 54.       surface 75a that does not come in
contact with the The ink pressuring member 55 comprises a   20  ink
pressuring member 53 are a positive annular plurality of vibrating plates
54 separated from each  comb-type electrode 77 connected to an individual
other by slits 56. On each vibrating plate 54 is a  signal electrode 77c
and a negative electrode 78 nozzle 52 arranged at the middle in the
longitudinal  formed concentrically with each nozzle 72 so as to direction
thereof.                                surround the nozzle 72. As shown in
Fig. 12a, each vibrating plate 54   25  Upon application of a voltage
across the se- has a positive comb-type electrode 57 connected  lected one
or more signal electrodes 77c and a to an individual signal electrode 57c
and a negative  common electrode 78c, both annular comb-type comb-type
electrode 58 connected to the common    electrodes 77, 78 cause a middle
region Lc sur- electrode 58c on a surface 54a that does not come  rounding
the corresponding nozzles 72 to be bent in contact with the ink. These
comb-type elec-  30  toward the gap forming projected groove portion trodes
57, 58 are formed so that one or more comb  71c, thereby pressuring the ink
in that region and tooth-like electrodes extending inward from both
ejecting the pressured ink in the form  of ink ends of the vibrating plate
54 can be meshed at   droplets through the corresponding nozzles 72. the
middle region Lc where a nozzle 52 is formed. In Fig. 11, reference numeral
59 designates a   35  Claims seal body made of a soft resin material bonded
on the upper surface of the ink pressuring member 55  1. An ink jet printer
recording head comprising to prevent leakage of the ink from the slits 56.
This  two confronting members (11, 14; 21, 24), with seal body 59 is
provided with holes 59a not to       a small gap for admitting a portion of
ink hinder the ejection of ink from the nozzles 52.  40  therebetween, one
of said two members (14; In this embodiment, upon application of a volt-
24) being made of a piezoelectric material to age across the common
electrode 58c and one or       form an ink pressuring member, wherein one
more selected signal electrodes 57c, the respective  of said members (1 1;
21) is provided with an comb-type electrode 57, 58 on the vibrating plates
ink ejecting nozzle (12; 22), characterised in at 54 connected to these
common and signal elec-  45    least one surface (14a; 24a, 24b) of said
mem- trodes cause these selected vibrating plates 54 to    ber being
provided with a pair of positively and be bent toward the gap forming
projection 51c as     negatively polarized comb-type electrodes (17, shown
in Fig. 13 thereby to increase the pressure     18; 27a, 28a, 27b, 28b). on
the ink on the periphery of the gap forming projection 51c and eject the
pressured ink toward a   50  2. The ink jet member of claim 1, wherein the
recording sheet from the nozzles of these selected   one of said members
forming the ink pressur- vibrating plates 54.
ing member is provided with the ink ejecting Fig. 12b shows another
embodiment of the          nozzle (52) and a surface of said member is 



electrode pattern to be formed on each vibrating     provided with the pair
of positively and nega- plate.                                       55
tively polarized comb-type electrodes (57, 58). In this embodiment, a
positive comb-type elec- trode 67 and a negative comb-like electrode 68 are
3. The ink jet printer recording head according to formed so as to face
each other on both ends         claim 2, wherein said surface of said ink
pres- 5    electrodes 47, 48 only on the upper surface 44a    except for
the middle region Lc of each vibrating opposite to the nozzle plate 41.
plate 64 where a nozzle 62 is formed. In contrast thereto, a fifth
embodiment which is  It is noted that the fifth embodiment shown in shown
in Fig. 11 et. seq. has each nozzle formed   Fig. 11 is an example in which
each vibrating plate on each vibrating plate itself to make the recording
5   54 having the nozzle 52 is separated by the slits 56 head simpler and
thinner in design.                so as to allow the vibrating plates to
operate in- Fig. 11 shows the general construction of this  dependently of
each other. fifth embodiment. The recording head 50 com-         Fig. 14
shows a sixth embodiment so con- prises a frame 51 and an ink pressuring
member     structed that only selected nozzle forming portions 55 fixed on
the frame. The frame 51 is formed as a   10  can be deformed using a single
ink pressuring plate-like block that is E-shaped in cross section  member.
extending in the direction of arraying the nozzles    An ink pressuring
member 75 fixed on support- 52. On both sides of the frame are projections
51a  ing projected groove portions 71a of a frame 71 is supporting the ink
pressuring member 55. Between   made up of a plate body formed of a single
piezo- the ink containing grooves 51 b in the middle region   15  electric
material. On ink pressuring member 75 are facing the nozzles 52 of the ink
pressuring member  a plurality of nozzles 72 arrayed in a direction 55,
there is formed integrally with frame 51 a gap  along a gap forming
projected groove portion 71c forming projection 51c that creates a gap of
about  located at the middle of the frame 71. On an upper [err] together
with the vibrating plate 54.       surface 75a that does not come in
contact with the The ink pressuring member 55 comprises a   20  ink
pressuring member 53 are a positive annular plurality of vibrating plates
54 separated from each  comb-type electrode 77 connected to an individual
other by slits 56. On each vibrating plate 54 is a  signal electrode 77c
and a negative electrode 78 nozzle 52 arranged at the middle in the
longitudinal  formed concentrically with each nozzle 72 so as to direction
thereof.                                 surround the nozzle 72. As shown
in Fig. 12a, each vibrating plate 54   25  Upon application of a voltage
across the se- has a positive comb-type electrode 57 connected   lected one
or more signal electrodes 77c and a to an individual signal electrode 57c
and a negative  common electrode 78c, both annular comb-type comb-type
electrode 58 connected to the common     electrodes 77, 78 cause a middle
region Lc sur- electrode 58c on a surface 54a that does not come  rounding
the corresponding nozzles 72 to be bent in contact with the ink. These
comb-type elec-  30  toward the gap forming projected groove portion trodes
57, 58 are formed so that one or more comb  71c, thereby pressuring the ink
in that region and tooth-like electrodes extending inward from both
ejecting the pressured ink in the form  of ink ends of the vibrating plate
54 can be meshed at    droplets through the corresponding nozzles 72. the
middle region Lc where a nozzle 52 is formed. In Fig. 11, reference numeral
59 designates a   35   Claims seal body made of a soft resin material
bonded on the upper surface of the ink pressuring member 55  1. An ink jet
printer recording head comprising to prevent leakage of the ink from the
slits 56. This  two confronting members (11, 14; 21, 24), with seal body 59
is provided with holes 59a not to        a small gap for admitting a
portion of ink hinder the ejection of ink from the nozzles 52.  40
therebetween, one of said two members (14; In this embodiment, upon
application of a volt-    24) being made of a piezoelectric material to age
across the common electrode 58c and one or        form an ink pressuring
member, wherein one more selected signal electrodes 57c, the respective
of said members (11; 21) is provided with an comb-type electrode 57, 58 on
the vibrating plates    ink ejecting nozzle (12; 22), characterised in at
54 connected to these common and signal elec-  45     least one surface (1
4a; 24a, 24b) of said mem- trodes cause these selected vibrating plates 54
to    ber being provided with a pair of positively and be bent toward the
gap forming projection 51c as      negatively polarized comb-type
electrodes (17, shown in Fig. 13 thereby to increase the pressure     18;
27a, 28a, 27b, 28b). on the ink on the periphery of the gap forming
projection 51c and eject the pressured ink toward a   50  2. The ink jet
member of claim 1, wherein the recording sheet from the nozzles of these
selected    one of said members forming the ink pressur- vibrating plates
54.                                  ing member is provided with the ink
ejecting 



Fig. 12b shows another embodiment of the           nozzle (52) and a
surface of said member is electrode pattern to be formed on each vibrating
provided with the pair of positively and nega- plate.
55      tively polarized comb-type electrodes (57, 58). In this embodiment,
a positive comb-type elec- trode 67 and a negative comb-like electrode 68
are  3. The ink jet printer recording head according to formed so as to
face each other on both ends          claim 2, wherein said surface of said
ink pres- 5    9                 EP 0 416 540 B1 suring member (71) is
provided with a pair of      pressuring member are provided with a pair of
positively and negatively polarized annular        positively and
negatively polarized comb-type comb-type electrodes (77, 78) so as to sur-
electrodes having a second orientation. round said nozzle (72). 5   10. The
ink jet printer recording head according to 4. The ink jet printer
recording head according to     one of claims 6 to 9, wherein said ink
pressur- claim 2 or 3, wherein said ink pressuring mem-     ing member (44)
is of a cantilever-type. ber (50) is provided with a plurality of slits
(56) to form a plurality of compartments, each con-  PatentansprUche
sisting of a strip having a nozzle (52) thereon,  to and wherein a surface
of each strip (54) is     1. Druckkopf fUr Tintenstrahidrucker, umfassend
provided with a pair of positively and nega-       zwei gegenUberliegende
Elemente (11, 14; 21, tively polarized comb-type electrodes.
24) mit einem kleinen Spalt, in dem ein Teil Tinte aufgenommen wird, wobei
eines der bei- 5. The ink jet printer recording head according to  15  den
Elemente (14; 24) aus einem piezoelektri- one of claims 2 to 4, further
comprising a gap     schen Material zur Bildung eines Tintendruck- forming
projection (51c, 71c) which is provided    elements hergestellt ist, wobei
eines der Ele- opposite said ink ejection nozzle (52; 72).        mente
(11; 21) mit einer TintenausstoBdUse (12;22) versehen ist, dadurch
gekennzeichnet, 6. An ink jet printer recording head (10) accord-  20  daG
zumindest eine Oberfliche (14a; 24, 24b) K.    ing to claim  1 comprising
two confronting         des Elements mit einem Paar von positiv und members
(11, 14; 21, 24) with a small gap for      negativ polarisierten
kammartigen Elektroden admitting a portion of ink therebetween, one of
(17, 18; 27a, 28a, 27b, 28b) versehen ist. said two members (11; 21) being
provided with an ink ejecting nozzle (12; 22) and the other  25  2.
Tintenstrahlelement nach Anspruch 1, wobei (14; 24) of said two members
being made of a       jenes der Elemente, welches das Tintendruck-
piezoelectric material to serve as an ink pres-    element darstellt, mit
der Tintenausstot~dUse suring member, wherein at least one surface
(52) versehen ist und eine OberflAche des Ele- (14a; 24a, 24b) of said ink
pressuring member      ments mit dem Paar von positiv und negativ is
provided with a pair of positively and nega-  30  polarisierten kammartigen
Elektroden (57, 58) tively polarized comb-type electrodes (17, 18;
versehen ist. 27a, 28a, 27b, 28b) such that a voltage applied across both
of said electrodes deforms said    3. Druckkopf fur Tintenstrahldrucker
nach An- ink pressuring member toward said nozzle (12;      spruch 2, wobei
die Oberfl~che des Tinten- 22) thereby ejecting ink droplets through said
35  druckelements (71) mit einem Paar von positiv nozzle (12; 22).
und negativ polarisierten, ringformigen, kamm- artigen Elektroden (77, 78)
versehen ist, wel- 7. The ink jet printer recording head (10) accord-
ches die DUse (72) umgibt. ing to claim 6, wherein only one surface of said
ink pressuring member is provided with a   40  4. Druckkopf fUr
Tintenstrahidrucker nach An- pair of positively and negatively polarized
spruch 2 oder 3. wobei das Tintendruckele- comb-type electrodes (17, 18).
ment (50) mit einer Mehrzahl von Schlitzen (56) zur Bildung einer Mehrzahl
von Sektoren 8  The ink jet printer recording head according to
versehen ist, von welchen jeder aus einem claim 6, wherein both an upper
and a lower  45     Streifen mit einer daraufliegenden DOse (52) surface of
said ink pressuring member (21) are     besteht, und wobei eine OberflAche
jedes provided with a pair of positively and nega-       Streifens (54) mit
einem Paar von positiv und tively polarized comb-type electrodes (27a,
negativ polarisierten kammartigen Elektroden 28a; 27b, 28b).
versehen ist. 50 



9. The ink jet printer recording head according to  5. Druckkopf far
Tintenstrahldrucker nach einem one of claims 6 to 8, wherein one portion
(Lc)     der AnsprUche 2 bis 4, welcher ferner einen on a surface of said
ink pressuring member         spaltbildenden Fortsatz (51c, 71c) aufweist,
(14) corresponding to a position where a noz-      welcher der
TintenstrahidUse (52; 72) gegen- zle (12) is arranged is provided with a
pair of  65  Uberliegend angeordnet ist. positively and negatively
polarized comb-type electrodes having a first orientation, and the  6.
Druckkopf (10) far Tintenstrahldrucker nach other portions (Ls) of said
surface of said ink    Anspruch 1, umfassend zwei gegen~berliegen- 6    11
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C   L  M   S   * de Elemente (11, 14; 21, 24) mit einem kleinen     (12 ;
22), caract6ris6e en ce qu'au moins une Spalt, in dem  ein Tell Tinte
aufgenommen          surface (14a ; 24a, 24b) dudit 6l6ment est wird, wobei
das eine der beiden Elemente (1 1;     pourvue d'une paire d'6lectrodes de
type pei- 21) mit einer TintenausstoBdUse (12; 22) verse-    gne polarisdes
positivement et n6gativement hen ist und das andere (14; 24) aus einem    5
(17, 18; 27a, 28a, 27b, 28b). piezoelektrischen Material hergestellt ist,
wel- ches als Tintendruckelement dient, wobei zu-    2. Tate
d'enregistrement d'imprimante a jet d'en- mindest eine Oberflache (14a; 24,
24b) des         cre selon la revendication 1, dans laquelle l'un
Tintendruckelements mit einem Paar von posi-       desdits 6lements
constituant 16lment de mise tiv und negativ polarisierten kammartigen Elek-
10  sous pression de l'encre est pourvu de I'ajuta- troden (17, 18; 27a,
28a, 27b, 28b) versehen       ge d'6jection d'encre (52) et une surface
dudit ist, so daB eine Spannung, die Ober beide der      6l6ment est
pourvue de la paire d'electrodes Elektroden angelegt wird, das
Tintendruckele-      de type peigne polarisees positivement et n6- ment zu
der DOse (12; 22) verformt, wodurch        gativement (57, 58).
Tintentropfen durch die DOse (12; 22) ausge-  i5 stoBen werden.
3. TMte d'enregistrement d'imprimante a jet d'en- cre selon la
revendication 2, dans laquelle ladi- 7. Druckkopf (10) flr
Tintenstrahidrucker nach         te surface dudit 6l6ment de mise sous
pres- Anspruch 6, wobei nur eine Oberflache des          sion de lPencre
(71) est pourvue d'une paire Tintendruckelements mit einem Paar von posi-
20   d'6lectrodes de type peigne annulaires polari- K>      tiv und negativ
polarisierten kammartigen Elek-     s6es positivement et n6gativement (77,
78) de troden (17, 18) versehen ist.                      manibre a ce
qu'elles entourent ledit ajutage (72). 8. Druckkopf far Tintenstrahidrucker
nach An- spruch 6, wobei sowohl eine obere als auch   25  4. Tate
d'enregistrement d'imprimante a jet d'en- eine untere Oberflache des
Tintendruckele-         cre selon l'une quelconque des revendications ments
(21) mit einem  Paar von positiv und         2 et 3, dans laquelle ledit
6l6ment de mise negativ polarisierten kammartigen Elektroden       sous
pression de l'encre (50) est pourvu d'une (27a, 28a; 27b, 28b) versehen
sind.                pluralit6 de fentes (56) pour former une plurali- 30
t6 de compartiments, compos6s chacun d'une 9. Druckkopf fir
Tintenstrahidrucker nach einem        bande comportant dessus un ajutage
(52), et der Ansprfche 6 bis 8, wobei ein Tell (Lc)         dans laquelle
une surface de chaque bande einer Oberflche  des Tintendruckelements
(54) est pourvue d'une paire d'6lectrodes de (14), entsprechend einer
Position, an der eine     type peigne polaris6es positivement et n6gati-
DUse (12) angeordnet ist, mit einem Paar von   35  vement. positiv und
negativ polarisierten kammartigen Elektroden mit einer ersten Orientierung
verse-  5. TMte d'enregistrement d'imprimante a jet d'en- hen ist, und die
anderen Teile (Ls) der Oberfla-   cre selon l'une quelconque des
revendications che des Tintendruckelements mit einem Paar         2 a 4,
comprenant en outre une partie saillante von positiv und negativ
polarisierten kammarti-  40  de formation d'espace (51 ; 71c) qui est pr6-
gen Elektroden mit einer zweiten Orientierung      vue a l'opposd dudit
ajutage d'ejection d'encre versehen sind.
(52 ; 72). 10. Druckkopf far Tintenstrahidrucker nach einem   6. TMte
d'enregistrement d'imprimante a jet d'en- der Ansprflche 6 bis 9, wobei das
Tintendruck-  4s  cre (10) selon la revendication 1, comprenant element
(44) freitragend ist.                      deux 6l6ments face a face (11,
14 ; 21, 24), avec un petit espace entre ceux-ci pour y Revendicatlons
introduire une partie de I'encre, un desdits 



deux 6l6ments (11 ; 21) 6tant pourvu d'un 1. TMte d'enregistrement
d'imprimante a jet d'en-  5o  ajutage d'6jection d'encre (12 ; 22) et
I'autre cre comprenant deux el6ments face A face           (14 ; 24)
desdits deux 616ments dtant constitu4 (11, 14 ; 21, 24), avec un petit
espace entre      d'un mat6riau pi6zo6lectrique pour servir d'616- ceux-ci
pour y introduire une partie de l'encre,   ment de mise sous pression de
l'encre, dans un desdits deux 616ments (14 ; 24) etant           laquelle
au moins une surface (14a ; 24a, 24b) constitu6 d'un mat6riau
pi6zoelectrique pour  55   dudit 6l6ment de mise sous pression de l'en-
former un 6l6ment de mise sous pression de         cre est pourvue d'une
paire d'6lectrodes de I'encre, dans laquelle un desdits 6l6ments (11;
type peigne polaris6es positivement et n6gati- 21) est pourvu d'un ajutage
d'ejection d'encre     vement (17, 18 ; 27a, 28a, 27b, 28b), de telle 7
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fl1   DII II I!II C   L   m   S 1 sorte qu'une tension appliquee bntre
lesdites deux electrodes deforme ledit 6lement de mise sous pression de
l'encre vers ledit ajutage (12 ; 22), ce qui 6jecte des gouttelettes
d'encre par ledit ajutage (12 ; 22).                5 7. T8te
d'enregistrement d'imprimante a jet d'en- cre (10) selon la revendication
6, dans laquelle seule une surface dudit element de mise sous pression de
I'encre est pourvue d'une paire  10 d'electrodes de type peigne polaris6es
positi- vement et negativement (17, 18). 8. T~te d'enregistrement
d'imprimante a jet d'en- cre selon la revendication 6, dans laquelle la  15
surface superieure et la surface inf6rieure dudit 6l6ment de mise sous
pression de l'encre (21) sont toutes les deux pourvues d'une paire
d'electrodes de type peigne polaris6es positi- vement et n6gativement (27a,
28a, 27b, 28b).    20 9. TOte d'enregistrement d'imprimante a jet d'en- cre
solon l'une quelconque des revendications 6 a 8, dans laquelle une partie
(Lc) d'une surface dudit 6lement de mise sous pression   25 de l'encre (14)
correspondant a une position ou est dispos6 un ajutage (12) est pourvue
d'une paire d'6lectrodes de type peigne polari- sees positivement et
n~gativement ayant une premiere orientation, et les autres parties (Ls)  3o
de ladite surface dudit 6lment de mise sous pression de l'encre sont
pourvues d'une paire d'6lectrodes de type peigne polarisees positi- vement
at negativement ayant une seconde orientation.
35 10. TOte d'enregistrement d'imprimante a jet d'en- cre solon l'une
quelconque des revendications 6 a 9, dans laquelle ledit element de mise
sous pression de lencre (44) est d'un type   40 console. 45 50 55 8    


