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vibrating plate. However, in the print head disclosed in con- The present
invention relates to an ink jet print  nection with the composition taught
in the above head in which ink droplets are produced corre-     Publication
No. 8953/1980, it is required that ink be sponding to a print signal.
5   supplied between the nozzle openings and the In an on-demand type ink
jet print head, piezo-  vibrating plates at all times. Therefore, if the
nozzle electric elements are operated in response to a    openings are
arranged facing upward in this type of print signal to eject ink in the
form of ink droplets  print head, it is extremely difficult to supply the
ink from nozzle openings onto a recording sheet. The   between nozzle plate
and the vibrating plates. operating cost of such a print head is lower than
a   to  That is, to introduce the ink between the nozzle conventional print
head of the type in which con-  plate and the vibrating plates in such a
manner that tinuously sprayed ink is attracted to a recording  the ink does
not leak from the nozzle openings, the sheet by an electrostatic force, and
its size is   ink must be at a higher level than the nozzle plate. smaller.
Thus, the on-demand type ink jet print    However, because it is difficult
to supply ink to this head is widely used as a print head for small-sized
15  region continuously, the size of a reserve tank must printers.
be made large to prevent an unwanted decrease in In an on-demand type ink
jet print head, nozzle  the ink level. openings can be arranged
horizontally, facing          With a view of overcoming the difficulties
noted downward or facing upward. The structure in which  above, the present
invention provides an on-de- the nozzle openings are arranged facing
upward,  20   mand type ink jet print head according to indepen- wherein
printing is performed on a recording sheet  dent claim 1. Further
advantageous features of this that is set above the nozzle openings, allows
the  print head are evident from the dependent claims print head to recover
ink leaked from the print head  and the following description and drawings.
itself, thereby contributing to easy maintenance.      The invention
provides an upward directed Such an on-demand type ink jet print head in
25  type print head, i.e., an ink jet print head of a type which the ink
ejection nozzles are arranged facing  having nozzle openings facing upward
which uses upward is disclosed in Japanese Utility Model Un-
cantilever-like vibrating plates, which allows the ink examined Publication
No. 102539/1987.              in the tank to be used efficiently, and whose
size In the ink jet print head disclosed in this pub-  can be made small.
lication, one of the walls of a chamber communicat-  30  More specifically,
the present invention pro- ing with the vertically arranged nozzles is
formed of  vides an on-demand type ink jet print head com- a resilient
plate, and piezoelectric elements are  prising a horizontally arranged
nozzle plate having firmly fixed to the plate. According to this print  a
plurality of nozzle openings arranged facing up- head, the ink is ejected
upward from the nozzles   ward; vibrating members, one end of each of which
by causing the resilient plate to deform upon ap-  35  is secured to a base
and the other end confronting plication of a print signal to the
piezoelectric ele-  the nozzle openings, the vibrating members being ments.
On the other hand, such deformation of the  arranged horizontally with a
gap wide enough to chamber causes the volume of the ejected ink       hold
the ink in cooperation with the nozzle plate by droplets to be large,
thereby disadvantageously    a capillary force; a frame member serving also
as entailing a relatively long period of time in drying   40  an ink tank;
and ink supplying means for supplying the recording sheet.
ink from the ink tank to the vibrating member by a Another print head
having vertically arranged   capillary force. nozzles is disclosed in
document FR-A-2 314 832.       Further, the present invention provides an
up- The document teaches the use of cantilevered       wardly directed type
print head having a member vibrating members having a fixed end and a free
45  for stably supplying ink from the ink tank to the end. When actuated,
the free end of the vibrating  nozzle plate. member forces ink to be jetted
from an ink nozzle.     Still further, the present invention provides a To
reduce the volume of the ink droplets, a     print head suitable for use
with hot melt type ink print head has been proposed in which cantilever-
which is solid at ambient temperature and which is type vibrating plates
are arranged in the ink supply  50   melted at the time of printing, in
which bubbles confronting the nozzle openings and the ink is     mixed into
the ink are discharged, thereby prevent- jetted from the nozzle openings by
elastic vibration  ing differences in characteristics between each of the
vibrating plates. The application of a ceramic  nozzle from occurring.
composition to produce such a print head is dis-      Fig. 1 is a
perspective view of a main portion of closed in Japanese Patent Examined
Publication   55   a preferred embodiment of a recording appara- No.
8953/1980. With this print head, the volume of   tus using a print head
according to the present the ink droplets can be made smaller by using the
invention; disclosed compound to reduce the size of the 2    



3                 EP0408978B1                       4 Fig. 2 is a side view
showing the structure of a  plates; case of the print head according to the
present   Figs. 20 and 21 are a sectional view showing a invention;
fifth embodiment of the print head according to Fig. 3 is a sectional view
showing a first embodi-  the present invention and a top view of the front
ment of the print head according to the present   5  of the vibrating plate
block from which the invention;
vibrating plate has been removed; Fig. 4 is an enlarged sectional view
showing the  Fig. 22 is a front view showing an embodiment structure around
vibrating plates of the device   of a frame constituting an ink supplying
struc- shown in Fig. 3;                                  ture used in the
device shown in Fig. 20. Fig. 5 is a top view showing the positional  10
Figs. 23a, 23b, and 23c are respectively a front relationship of parts
without a nozzle plate and a  view, a side view, and a top view showing the
part of the vibrating plate so as to show an ink  ink supply means of the
device shown in Fig. supply plate, a back plate, and the vibrating     20;
and plates;                                           Figs. 24 and 25,
taken together, are a diagram Fig. 6 is a perspective view in which part of
the   75    showing a sixth embodiment of a print head nozzle plate is cut
away to show the structure    according to the present invention,
specifically, around a vibrating plate block;                   the
structure around the vibrating plate block Fig. 7 is a sectional view
showing the state of   and a top view of the front of the vibrating plate
supplying the ink around the vibrating plates in  block from which the
vibrating plate has been the device shown in Fig. 3;                20
removed. Fig. 8 is a sectional view showing a second embodiment of the
print head of the present     DESCRIPTION OF THE PREFERRED EMBODI-
invention;                                      MENTS Fig. 9 is an enlarged
side view showing a back plate block of the device shown in Fig. 8;  25
Fig. 1 depicts a first preferred embodiment of a Fig. 10 is a perspective
view in which part of the  recording apparatus using an ink jet head
accord- nozzle plate is cut away to show the structure  ing to the present
invention. In this figure, refer- around the vibrating plate block of the
device  ence numeral 2 designates an ink jet head con- shown in Fig. 8;
structed in accordance with the present invention. Fig. 11 is a sectional
view showing the state of  30  The ink jet head 2 is movably arranged on
guide supplying the ink around the vibrating plate    members 10 and 12
through a carriage 9 so that block of the device shown in Fig. 8;
nozzle openings 6 and 8 are parallel to a sheet Fig. 12a, 12b, and 12c are
front views each    forwarding direction with a nozzle plate 4 oriented
showing a member constituting ink supply struc-  in the horizontal plane,
and which is moved in a ture of the device shown in Fig. 8;        35
reciprocating manner by a drive device (not Fig. 13a, 13b, and 13c are a
side view, a front  shown). On the upper side of the guide members view,
and a top view of an ink supplying struc-  10 and 12 are provided recording
sheet guide ture constituted by the members shown in Figs.  members 14, 16,
18, and 20 arranged so as to 12a, 12b, and 12c, respectively.
confront the guide members 10. The recording Figs. 14(I) to 14) are
diagrams each showing a   40  sheet guide members serve to guide a
recording printing path structure in the section taken along  sheet 22
orthogonally to the guide members 10 lines I to V, respectively, in Fig.
13b;        and 12. Fig 15 is a diagram showing the ink supply path    Fig.
2 shows the general appearance of the ink structure in a section taken
along a line VI in  jet head of the present invention. A cover 26, Fig.
13b;                                  45  removably mounted on a head frame
24, is slidably Fig. 16 is a sectional view showing a third em-  mounted on
guide pins 28 and 30 arranged on the bodiment of the print head according
to the     head frame 24 and guide grooves 32 and 34 ar- present invention;
ranged on the cover 26. On the bottom of the head Fig. 17 is a perspective
view in which part of the  frame 24 are provided heaters 36 and 38 for
melt- nozzle plate is cut away to show the structure  50  ing hot melt ink.
Lead wires 40, 42, 44, and 46 around the vibrating plate block of the
device  supply power to the heaters. shown in Fig. 16;
Fig. 3 shows the ink jet head. In this figure, a Fig. 18 is a sectional
view showing the state of  head frame 50 is a container whose upper portion
supplying the ink around the vibrating plates of  is open and which is
divided into a reserve tank 54 the device shown in Fig. 16;
55  and a receiving chamber 56 by a partitioning plate Fig. 19 is a
sectional view showing a fourth    52 located at the center. A through-hole
58 below a embodiment of the present invention and the     head frame 50
communicates the tank 54 and state of supplying the ink around the
vibrating  chamber 56. 3    



5                 EP 0 408 978 B1                   6 An upper casing 60 is
mounted on the upper     the adjacent vibrating plates, the gap preferably
portion of the head frame 50. An ink injecting inlet  being about 80 [err]
in width. 64 arranged on a portion corresponding to the         Returning
to Fig. 4, a nozzle plate 108 is se- reserve tank 54 is sealable by a lid
62 having a  cured to a vibrating plate block 94 by a frame 101 cleaner 61
such as a brush on the side of the   5   through a seal member 99 so that a
gap wide nozzle plate. A cylindrical body 68 having an open-  enough to
'suck the ink by a capillary force, prefer- ing 66 on the bottom is
arranged on a portion     ably about 10 [err] in width, is formed together
with corresponding to the receiving chamber 56. The    the surface of the
vibrating plates 98 and 100. A cylindrical body 68 is provided with a
filter 72  portion confronting the vicinity of the ends of the through a
seal member 70 at the opening 66 on   l0  vibration plates 98 and 100 is
provided with nozzle the bottom, and contains therein a holder 74 having
openings 110 and 112 for injecting ink droplets an ink droplet producing
structure incorporated   upwards. therein.
In the device thus constructed, hot melt ink The holder 74 is of such a
size that the lower  having the constituency of a solid wax at ambient end
thereof is abutted against the seal member 70  15  temperature is charged
in the reserve tank 54 from and the upper portion thereof is higher than
the  the ink injecting inlet 64 and heated by the heater upper casing 60.
On the wall surface at a point   36 to about 80[err] C. Then, the ink mass
is melted higher than the upper casing 60 is provided a     and liquified,
allowing the ink to flow into the re- temperature detector 76 and a heater
78 controlled  ceiving chamber 56 from  the communicating by a signal from
the temperature detector 76.  20  through-hole 58 below the partitioning
plate 52. Ink supply plates 80, which are thermally resis-  Since this
receiving chamber 56 is also heated to tant thin plates made of a metal,
ceramic or the  the melting temperature by the heater 38, the like, are
arranged both vertically and parallel to the  liquified state of the ink
can be maintained. The ink array of the vibrating plates (see Fig. 5). The
plates  flows into the holder 74 through the filter 72 dis- have
therebetween a gap 81 of width selected so  25  posed on the bottom of the
cylindrical body 68 so as to suck ink up to vibrating plates (described  as
to remove impurities therefrom. The ink intro- later) by a capillary force.
It has been found that a  duced into the holder 74 is raised through gaps
81 suitable gap width is, for instance, about 0.1 mm at  formed by the ink
supply plates 80 which extend both ends and about 0.3 mm at the center. The
higher than the ink level by a capillary force. As the upper ends of the
ink supplying plates 80 are  30  ink moves above the upper casing 60 in
this way, coplanar, and the center thereof is provided with a  the ink is
heated to temperatures above its melting recess 82 arranged parallel to the
array of nozzle  point and below its boiling point, e.g., 100 to openings.
Ends of a back plate 84 are secured so  200[err]C, through heat supplied
from an auxiliary as to be aligned with both upper ends of the ink  heater
78, to thereby reduce the viscosity of the supply plates 80, and the center
thereof is provided   35  ink. Upon arrival of the ink at the upper end of
the a through-hole 86 which communicates with the     ink supply plate 80,
the ink starts flowing from the recess 82 of the ink supply plates 80. The
size of  gap between the ink supply plates 80 to the fixed- the
through-hole 86 is such that the ink cannot be  end side of the vibrating
plates 98 and 100. Ac- held by surface tension. Also, the size of the back
cordingly, the ink is supplied uniformly in the direc- plate 84 is such
that gaps 90 and 92 for generating   40  tion of the array of the vibrating
plates 98 and 100. a capillary force large enough to suck up the ink    The
ink further enters the gaps 90 and 92 between the back plate and window of
the vibrating  formed between the lateral surface of the ink sup- plate
block can be formed at both ends thereof.   ply plate 80 and the surface of
the window of the The vibrating plate block 84 is provided with a
vibrating plate block 94 to be further raised through rectangular window 96
at the center thereof as  45  the gaps by a capillary force, and is
introduced to shown in Fig. 6, and the vibrating plates 98 and  the space
between the front surface of the back vibrating plates 100 are secured so
that their ends  plate 84 and the rear surface of the vibrating plates face
each other in a cantilever-like manner. The  98 and 100 by a capillary
force, thereby to form vibrating plates 98 and 100 are constructed by
meniscuses 120 and 122 at the ends of the vibrat- bonding a metal or
ceramic resilient thin plate 102   50  ing plates 98 and 100 (Fig. 7).
constituting a plate spring to a piezoelectric ele-  The ink ascends along
the gaps 106 and 107 ment plate 104 having on both ends electrodes to
formed on the lateral sides of the vibrating plates which a print signal is
applied. The vibrating plates  98 and 100 due to a capillary force, and
enters the 98 and 100 are so arranged that the end thereof is  gap between
the rear surface of the nozzle plate provided with a gap wide enough to
hold the ink by   55  108 and the front surface of the vibrating plates 98
a capillary force and that gaps 106 and 107 wide  and 100, thereby to form
meniscuses 124 and 126 enough to suck the ink to the surface of the vibrat-
at the ends of the vibrating plates 98 and 100. ing plates by a capillary
force are formed between 4    



7                 EP0408978B1                       8 When a print data
signal is applied to the     vibrating plates. vibrating plates 98 and 100
from a computer or the   Even if the ink level in the reserve tank 54 like
(not shown) under this condition, the piezoelec-  decreases after a long
printing operation, the ink tric element plate 104 is deformed so that the
front  supplying function is performed without interruption end thereof is
biased downward by the resilient   5   due to the pressure of the
meniscuses 124 and thin plate 102. When application of the signal is  126
of the nozzle openings 110 and 112 and the interrupted, the deformation of
the piezoelectric  meniscuses 120 and 122 of the ends of the vibrat-
element plate 104 is removed, whereupon the bias-  ing plates 98 and 100,
thereby allowing the ink to ing force stored in the resilient thin plate
102 is  be supplied stably between the nozzle plate 108 released,
propelling it toward the nozzle plate 108,  10  and the vibrating plates 98
and 100. Further, even and thereby vibrating the end portion of the piezo-
if the ink level within the reserve tank 54 and the electric element plate
104 through a vibrating dis-  receiving chamber 56 changes radically, such
as tance of about 10 [err]. Accordingly, ink present    by an external
impact exerted on the print head between the vibrating plates 98 and 100
and the   during printing, the ability to supply sufficient ink to nozzle
plate 108 is ejected upward in the form of  15  form the ink droplets is
not adversely affected ink droplets from the nozzle openings 110 and 112.
because the ink is supplied consistently to the The ink droplets are
received on a recording sheet,  vibrating plates 98 and 100 through the ink
supply then cooled and solidified form dots on the record-  plates 80. ing
sheet. When the vibrating plates 98 and 100      In the case where paper
fragments or dust is return to their original positions, ink present be-
20  deposited on the surface of the nozzle plate 108 tween the back plate
84 and the vibrating plates 98  through prolonged use of the print head,
the lid 62 and 100 replenishes the portion of ink that has   can be moved
toward the nozzle plate side to been discharged. In practice, the ink
between the  cause the cleaner 61 mounted on the end of the lid back plate
84 and the vibrating plates 98 and 100,  62 to rub the surface of the
nozzle plate 108, which which are in communication with each other, can
25  ensures that such contaminants are removed. Al- be replenished
smoothly. Also, since the vibrating  though such a cleaning operation
causes the con- plates 98 and 100 are coplanar, no delay in sup-  taminants
to be deposited on the end of the clean- plying the ink due to improper
positioning of the  er 61, such matter is not allowed to enter the lower
vibrating plates will occur. Further, since the ink  portion of the nozzle
plate 108 because only nozzle moves from the region where no ink droplets
are  30  openings are arranged on the nozzle plate 108. produced to the
region where ink droplets are        Fig. 8 shows a second embodiment of
the produced, the ink present around the back plate 84  present invention.
In this figure, a head frame 130 can be sucked up along the entire gap
between the  is divided into a reserve tank 134 and a receiving vibrating
plates 98 and 100.                      chamber 136 by a partitioning plate
132, with the When the vibrating plates 98 and 100 return to  35  tank and
the chamber being communicated with their original positions after the ink
has been dis-  each other at the bottom thereof. In the upper charged, the
pressure in the vicinity of the vibrating  portion of the head frame 130 is
arranged an upper plates 98 and 100 tends to be negative temporarily.
casing 138, whereas in the lower portion there is However, since the
meniscuses 124 and 126 of the  provided a heater 139 for melting the ink.
On the ends of the vibrating plates 98 and 100 are in  40  side of the
reserve tank 134 of the upper casing communication with the atmosphere, it
is ensured  138 is provided an ink injecting inlet 141 which is that the
ink is supplied to the gap between the   sealed by a lid 140. A window 142
for accom- nozzle plate 108 and the vibrating plates 98 and  modating a
back block 150 (described later) is 100 by a capillary force without
breaking the     provided on the side of the receiving chamber 136.
meniscuses 124 and 126 of the nozzle openings   45   A holder 144 arranged
within the receiving 110 and 112.
chamber 136 has a filter 146 at the opening of the In the course of the
printing operation, the   bottom thereof and an ink supply structure 148
bubbles produced in the ink present between the   (described later)
therein. The upper end of the ink vibrating plates 98 and 100 and the back
plate 84  supply structure 148 is pressed against the upper are pushed out
into the ends of the vibrating plates  50  casing 138 by a holder spring
147. 98 and 100 through movement of the vibrating         The back holder
150, which has the configura- plates 98 and 100, and discharged to a space
128  tion of an inverted "T" is section as shown in Fig. from the
meniscuses 120, 122, 124, and 126. The   9, has parallel planes 150a and
150b on its upper space 128 communicates not only with the recess   and
lower surfaces, vertical planes 150c and 150d 82 of the ink supply plates
80 through the through-  55  on its lateral surfaces, and a horizontal step
150e hole 86 of the back plate 84, but also with the air  on its upper
surface at the center. The back block from a groove 95 in the vibrating
plate block 94,  150 is abutted against the upper end of the ink thereby
causing no increase in pressure around the  supply structure 148 and is
secured to a fixing 5    



9                EP0408978B1                       10 member (not shown) so
as to maintain a predeter-  projection 218 at the center. Between both
lateral mined positional relationship with respect to the  sides 212 and
the projection 218 are angled window 142 of the upper casing 138 and a
window   notches 220 and 222 arranged to form a window 154 of the vibrating
plate block 152.            together with the notches 200 and 202 of the
first The vibrating plate block 152 is secured at the   5   member 190. The
second member 210 is further center so as to cause the vibrating plates 156
and  provided with projections 224 and 226 of about 0.1 the vibrating
plates 158 to confront with each other  mm in height which form a gap wide
enough to in a cantilever-like manner at their ends on both  produce a
capillary force when assembled together sides of the rectangular window
154. The vibrating  with the bottom surface 150b of the back block plates
156 and 158 are constructed by bonding a   10  150. resilient thin plate
160 made of a metal or ceramic  A third member 230 shown in Fig. 12c, which
plate spring material to a piezoelectric element  is an inverted version of
the second member 210, plate 162 having on both sides electrodes to which
also has a substantially "E" shape in section and is a print signal is to
be applied. These vibrating  provided with position reference holes 236 and
a plates 156 and 158, which form a gap having a   15  projection 238 at the
center. Between both lateral width sufficiently great so as not to retain
ink by a  sides 232 and the projection 238 are angled capillary force at
their end, are arranged so as to  notches 240 and 242 arranged to form a
window form gaps 164 and 166 between the confronting    together with the
other notches 204 and 206 of the vibrating plates so that the ink can be
sucked to  first member 190. the surface of the adjacent vibrating plates
by a   20  These members are laminated in the sequence capillary force.
of the first member 190, the third member 230, and The vibrating place
block 152 forms, as shown  the second member 210 while positioned by refer-
in Fig. 11, not only a gap 168 wide enough to allow  ence holes 194, 214,
and 234 as shown in Fig. 13a, the ink to be sucked by a capillary force
between  and then fixed by inserting the bolts into the bolt the bottom
surface 152a and the steps 150e, 150e  25  holes 196, 216, 236 after
assembly to form the ink of the back block 150, and a gap 170 wide enough
supply structure. Accordingly, as shown in Figs. to allow the ink to be
sucked by a capillary force  13b and 14(11) and 14(IV), the apexes of the
between a side wall 154a of the window 154 and   notches 200, 202, 204, and
206 of the first member side walls 150c, 150c of the back block 150, but
190, of the notches 220 and 222 of the second also a gap 172 wide enough to
allow the ink to be   30  member 210, and of the notches 240 and 242 of
held by a capillary force between the upper surface  the third member 230
form windows 250, 252, 254, 150a and the vibrating plates 156 and 158.
Also, a  and 256 which communicate in the laminating di- groove 153
communicating with the atmosphere is  rection. provided at least on one
side of the vibrating plates  Also, in the section of each of the levels I
156 and 158 in their array direction.        35  through V of the ink
supply structure 148, as shown Returning to Fig. 8, a nozzle plate 174
having  in Figs. 14(l) to (V), respectively, the notches 200, nozzle
openings 176 and 178 on a portion confront-  202, 204, 206, 220, 222, 240,
and 242 of the ing the ends of the vibrating plates 156 and 158 is
respective members 190, 210, and 230 commu- secured on the vibrating plate
block 152 so that its  nicate with each other through the windows 250, back
surface forms a gap 180 wide enough to hold  40  252, 254, and 256, thereby
to form a vertically ink by a capillary force, in cooperation with the
running ink supply path 258 as shown in Fig. 15. front surfaces of the
vibrating plates 156 and 158.  Since the ink supply structure 148 is con-
Figs. 12a, 12b, and 12c show members con-     structed by laminating the
thin plates having stituting the ink supply structure 148. These mem-
notches, not only is the space occupancy in- bers are formed of a thermally
resistant thin film  45  creased to thereby increase the occupancy of the
such as a metal or ceramic. A first member 190   ink supply path in the
tank, but also the specific shown in Fig. 12a is provided with position
refer-  heat can be reduced by reducing the total density, ence holes 194
on both lateral sides 192, bolt holes  thereby allowing the heating time
for melting the 196 for inserting fixing belts for assembly, and  ink to be
reduced. projections 198 vertically at the center. Around the   50
According to this embodiment, the hot melt ink center between both lateral
sides 192 and the    charged in the reserve tank 134 is heated and
projections 198 are angled notches 200, 202, 204,  melted by the heater
139. The bubbles produced and 206 arranged to form a recess facing the
at this time are discharged to the outside through a center line in the
horizontal direction.         vent hole 135. The ink introduced from the
reserve Further, a second member 210 shown in Fig.  55  tank 134 to the
receiving chamber 136 ascends up 12b, which has substantially an "E" shape
in sec-  to level IV (Fig. 13b) by a capillary force along the tion, is
provided with position reference holes 214  gap (Fig. 14(V)) formed by the
notches 204, 206, on both lateral sides 212 and bolt holes 216 and a  220,
and 222 of the first and second members 190 6    



11                EP 0 408 978 B1                   12 and 210 constituting
the ink supply structure 148,  nozzle plate 174, so that the ink present
between and from level IV it is further elevated along the  the vibrating
plates 156 and 158 and the nozzle gap (Fig. 14(IV)) formed by the notches
220 and   plate 174 is discharged upward in the form of ink 222 of the
second member 210. In the course of   droplets from the nozzle openings 176
and 178. As the elevation, the bubbles contained in the ink   5   the
vibrating plates return to their original position enter the windows 254
and 256, and the bubbles   after the ink has been discharged, the pressure
in are entrapped by the apex of the inclined surfaces  the vicinity of the
vibrating plates 156 and 158 206a and 206b forming the notches 204 and 206
of  tends to be negative temporarily. However, since the first member 190,
and move horizontally along  the meniscuses at the ends of the vibrating
plates the windows 254 and 256, to be discharged into an  10  156 and 158
communicate with the air along space upper space 139 defined by a gap 145
formed      181 at the end of the vibrating plates 156 and 158 together
with the holder 144, and then into the  through the groove 153 of the
vibrating plate block atmosphere from a through-hole 151 of the upper  152,
it is ensured that the ink is supplied to the gap casing 138. The ink
elevated to level III (Fig. 13b)  between the nozzle plate 174 and the
vibrating along the gap formed by the notches 220, 222,  15  plates 156 and
158 by a capillary force so as to 240, and 242 of the second and third
members 210  form ink droplets for a subsequent ejection without and 230 is
further elevated along the gap (Fig. 14-  breaking the meniscuses of the
nozzle openings (II)) formed by the notches 240 and 242 of the third  176
and 178. member 230. The ink is elevated to level I (Fig.     Also, even if
the hot melt ink, which repeats the 13b) along the gap formed by the
notches 200,  20  cycle of melting and solidification, produces many 202,
240, and 242 of the first and third members  bubbles due to vibration or
the like, the bubbles 190 and 230, to arrive the upper end of the first
can be removed from the ink supply path prior to and third members 190 and
230, to thus arrive at  their arriving at the vibrating plates 156 and 158
by the upper end of the ink supply structure. In the  the windows 250, 252,
254, and 256 which are course of such elevation, the bubbles contained in
25  formed by the members 190, 210, and 230 so as the ink enter the windows
250 and 252, and the   to communicate with each other horizontally. Thus,
bubbles are entrapped by the apex of the inclined  the printing operation
can be performed with high surfaces 220a and 220b and the apex of the in-
reliability. clude surfaces 222a and 222b forming the notches      When the
ink level within the reserve tank 134 220 and 222 of the second member 210,
and move  30  is reduced from the specified level after prolonged
horizontally along the windows 250 and 252 to be  printing, a signal is
applied from an ink detector discharged into the upper space 138 from the
gap  137 thereby to prompt the operator to replenish the 145 formed
together with the holder 144, and then  ink. into the atmosphere from the
through-hole 151 of     According to this embodiment, the ink supply the
upper casing 138.                        35  structure 148 and the
vibrating plates 156 and 158 Thus, the ink elevated up to the surface of
the  are connected through the back block 150, so that back block 150
enters the gap formed between the  not only the gap between the window 142
of the projections 224 and 226 of the second member     upper casing 138
and the window 154 of the vibrat- constituting the ink supply structure 148
and the  ing plate block 152 which constitute the ink supply bottom surface
150b of the back block 150, is  40  path can be formed with high accuracy
by chang- further elevated along a gap 167 formed together  ing the size of
the back block 150 or polishing it, with the opening 168 of the upper
casing 138 and  but also retention of the bubbles produced in the a gap 168
formed together with the vibrating plate  ink is prevented because the ink
can be supplied block 152, and still further elevated along a gap  from the
fixed end portion of the vibrating plates 170 formed between the window 154
of the vibrat-  45  156 and 158. ing plate block 152 and the back block 150
by a      Fig. 16-18 shows a third embodiment of the capillary force to
supply the ink from the fixed end  present invention. A back block 260
arranged on side of the vibrating plates, forming a meniscus  the upper end
of the ink supply structure 148 not together with the back block 150 at the
end of the  only forms a gap wide enough to suck the ink vibrating plates
156 and 158. From this point, the  50  through the through-hole 142 of the
upper casing ink further enters a gap formed between the upper  138, the
window 154 of the vibrating plate block surface 150a of the back block 150
and the vibrat-  152, and the lower surface of the vibrating plates ing
plates 156 and 158, thereby to form  a       156 and 158, but also is
provided with a groove meniscus together with the nozzle plate 174 at the
262 in the vibrating plate array direction at the end of the vibrating
plates 156 at 158.     55  center of the upper surface, thereby communicat-
When a print signal is applied to the vibrating  ing with the atmosphere
through the groove 153 plates 156 and 158 under this condition, the vibrat-
(Fig. 17) of the vibrating plate block 152. ing plates 156 and 158 are
sprung toward the 7    



13                EP0408978B1                       14 According to this
embodiment, the ink sucked  structed by a plate member thinner than a gap
of to the back block 260 by the ink supply structure  the back block
(described later) so that the upper 148 enters the gap formed between the
vibrating   end of a pillar 284 at the center rises higher than plates 156
and 158 and the upper end surface of  the upper end of both lateral sides
286 and 288, the back block and forms a meniscus at the end of   5   and
also the plate member is made as high as both the vibrating plates. The ink
is also introduced into  lateral sides 286 and 288 by being located it to-
the gaps formed by the nozzle plate 174, the      ward the center. The
frame element 282 is also vibrating plates 156 and the vibrating plates 158
by  provided with auxiliary pillars 290 and 292 at a a capillary force
acting in the gaps 164 and 166  position not covering the windows 250, 252,
254, formed between the adjacent vibrating plates 156   10  and 256 (Fig.
13b) which are formed when the first and the vibrating plates 158, thereby
forming a  to third members 190, 210, and 230 are laminated. meniscus at
the end of the vibrating plates 158.     The first to third members 190,
210, and 230 Accordingly, the region demarcated by the con-    (Figs. 12a
to 12c) are assembled to form the ink fronting vibrating plates 156 and 158
forms space  supply structure 280, lamianted in the order of the 266 that
communicates with the groove 262 of the   15  first, second, and third
elements 190, 210, and 230 back block 260.
locating the frame element 282 at the center in the The bubbles produced
between the vibrating    same manner as described previously. plates 156
and 158 and the back block 260, or        Returning to Fig. 20, back block
elements 290 between the nozzle plate 174 and the vibrating    and 292,
which have an "L" shape in section, are plates 156 and 158, are pushed out
into the space  20  provided with projections 290a, 290b, 292a, and 266 by
movement of the vibrating plates 156 and   292b to form gaps 294 and 296
which allow the ink 158, thereby being discharged into the atmosphere  to
be sucked by a capillary force on both confront- from the back block 260
through the groove 153 of  ing ends of the window 154 of the vibrating
plate the vibrating plate block 152.                    block 152. The back
block elements 290 and 292 Fig. 19 shows a fourth embodiment of the back
25  are of such a size as to not hold the ink by a block. Reference numeral
270 designates a back   capillary force when accommodated in the windows
block whose lower surface is abutted against the  142 and 154 of the upper
casing 138 and the ink supply structure 148. The upper portion of the
vibrating plate block 152, respectively, and are of part of the back block
where the window 154 of the  such a size as to leave a gap 298 thicker than
the vibrating plate block 152 is located is provided not  30  thickness of
the frame element 282. only with a groove 272 for discharging the bubbles,
The ink supply structure 280 is accommodated but also with projections 274
and 276 which are  in the holder 144 covered by the upper casing 138,
sufficiently high so as to not disturb the movement  and the back block
elements 290 and 292 are set of the vibrating plates 156 and 158 and which
are  back-to-back on the upper end of the ink supply joined by the groove
272.                    35  structure 280 from the window 142 of the upper
According to this embodiment, the ink that    casing 138. Expansion springs
300 are inserted enters between the back block 270 and the vibrat-  into
the back surface of the back block elements ing plates 156 and 158 forms a
meniscus between  290 and 292, and then the vibrating plate block 152 the
projections 274 and 276 with a constricted gap  is covered thereon.
Accordingly, the respective and the vibrating plates 156 and 158.
Therefore, it  4o  back block elements 290 and 292 are urged by the is
possible to reduce the fluid resistance at the gap  upper casing 138 and
the windows 142 and 154 of by increasing the gap length between the upper
the vibrating plate block 152 to form not only the and surface of the back
block 270 and the vibrating  gaps 294 and 296 which are defined by the size
of plates 156 and 158. Accordingly, the ink can be  the projections 290a,
290b, 292a, and 292b be- supplied smoothly into the gap between the nozzle
45  tween the side walls of the windows 142 and 154, plate 174 and the
vibrating plates 156 and 158 by  but also the gap 298 which communicates
with the increasing the amount of ink at the gap between  discharge outlet
on the back side of the back block the back block 270 and the vibrating
plates 156  elements 290 and 292. and 158. Further, it is noted that it is
difficult to  According to this embodiment, proper control destroy a
meniscus due to a disturbance by the  50  of the height of the projections
290a, 290b, 292a projections 274 and 276, resulting in high reliability.
and 292b formed on the back block elements 290 Fig. 20 shows a fifth
embodiment of the inven-  and 292 allows the ink supply gaps to be formed
tive ink jet print head. An ink supply structure 280,  with high accuracy.
Further, it is possible to adjust composed of a frame element 282 located
at its   the gaps with respect to the vibrating plates 156 center when
accommodated in a holder as shown   55  and 158 by polishing the bottom
surface or top in Fig. 21, is constructed by laminating the first to
surface of the back block elements 290 and 292. third members shown in
Figs. 12a to 12c, as de-      Any bubbles produced in the ink present be-
scribed previously. The frame element 282 is con-  tween the vibrating
plates 156 and 158 and the 8    
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290 and 292, and those in the     ing formed therein a plurality of nozzle
open- ink present between the vibrating plates 156 and      ings (6, 8;
110, 112) facing upward, 158 and the nozzle plate 174 are driven out to the
a plurality of vibrating members (98, 100), ends of the vibrating plates
156 and 158 by move-     each of said vibrating members having one ment of
the vibrating plates 156 and 158, and   5     end secured to a base and the
other end discharged into the atmosphere from the through-      confronting
said nozzle openings (6, 8; 110, holes 153 of the vibrating plate block 152
via the    112), said vibrating members (98, 100) being gap 298 formed by
the back surface of the back        arranged horizontally with a gap (106,
107) block elements 290 and 292.                           wide enough to
hold ink in cooperation with Fig. 24 shows a fifth embodiment of the back
10  said nozzle plate (108) by a capillary force, block. Back block
elements 310 and 312 are pro-       and vided with respective side walls
318 and 320 on       ink supply means (80, 81, 90, 92) for supplying their
back surface side so that a gap wide enough     said ink from an ink tank
to said vibrating to suck the ink by a capillary force can be formed.
members (98, 100) by a capillary force. In to this embodiment, expansion
springs 322   15 are inserted into the back side of the perspective  2. An
on-demand type ink jet printing head ac- back block elements 318 and 320 so
that gaps 324      cording to claim 1 further comprising a frame and 325
defined by projections 310a, 310b, 312a,      member (50) serving also as
an ink tank. and 312b are formed between the upper casing 138 and the
windows 142 and 154 of the vibrating   20  3. The on-demand type ink jet
print head accord- plate block 152, and a groove 326 communicating
ing to claim 1 or 2, wherein said ink supply with the atmosphere is formed
at the center.          means comprises a plurality of vertically ar-
Therefore, the ink sucked by the ink supply       ranged plate members
(80), two adjacent structure 280 is raised to the vibrating plates 156
members of which form  a gap (81) wide and 158 along the gaps formed by the
back block  25   enough to suck said ink by a capillary force. elements 310
and 312, the upper casing 138, and the vibrating plate block 152, and by
the gaps 314  4. The on-demand ink jet print head according to and 316
formed between the back block elements        one of the preceding claims
wherein said ink 318 and 320, and thus forms meniscuses at the
supply means has a back plate (84) aranged upper end of the side walls 318
and 320.     30       on the upper end thereof to form a groove (95)
Accordingly, the ink is supplied to the vibrating  in a direction of
arraying said nozzle openings plates 156 and 158 not only through the path
so that bubbles produced within said ink ar- formed between the upper
casing 138 and the           ound said vibrating members can be dis-
vibrating plate block 152, but also through the gaps  charged to the
outside of said print head 314 and 316 formed between the back block ele-
35   through said groove. ments 318 and 320, thereby allowing sufficient
ink for high speed printing to be supplied.           5  The on-demand ink
jet print head according to If bubbles are mixed into the ink that has
one of the preceding claims, further compris- entered into the gap between
the vibrating plates    ing cleaning means (61) for rubbing the sur- 156
and 158 and the back block elements 318 and   40  face of said nozzle plate
(108). 320, these bubbles are pushed out to the end of the vibrating plates
by movement of the vibrating  6. The on-demand ink jet print head according
to plates 156 and 158, and discharged into the at-       one of claims 2 to
5, wherein said frame mem- mosphere from the grooves 264 of the vibrating
ber (50) is provided with heating means (36,38) plate block 152 through the
gap 326 formed on the   45  for melting a hot melt type ink. back surface
of the back block elements 310 and 312.
7. The on-demand ink jet print head according to Although the case where
hot melt type ink is      one of the preceding claims, further compris-
used was taken as an example in the foregoing         ing auxiliary heating
means (78) preferably ar- pages, it goes without saying that similar
effects  50  ranged around said back plate (84). will be obtained when
using ink which is liquid at ambient temperature.
8. The on-demand type jet print head of claim 1, further comprising Claims
a back block (150) arranged below said vibrat- 55     ing members (156,158)
with a gap (164,166) 1. An on-demand type ink jet print head (2) com-
wide enough to produce a capillary force on prising:
said ink, and a horizontally arranged nozzle plate (108) hav-   ink supply
means (134,136) for supplying said 9    



15                EP 0 408 978 B1 back block elements 290 and 292, and
those in the    ing formed therein a plurality of nozzle open- ink present
between the vibrating plates 156 and     ings (6, 8; 110, 112) facing
upward, 158 and the nozzle plate 174 are driven out to the   a plurality of
vibrating members (98, 100), ends of the vibrating plates 156 and 158 by
move-    each of said vibrating members having one ment of the vibrating
plates 156 and 158, and   5    end secured to a base and the other end
discharged into the atmosphere from the through-     confronting said
nozzle openings (6, 8; 110, holes 153 of the vibrating plate block 152 via
the   112), said vibrating members (98, 100) being gap 298 formed by the
back surface of the back       arranged horizontally with a gap (106, 107)
block elements 290 and 292.                          wide enough to hold
ink in cooperation with Fig. 24 shows a fifth embodiment of the back  10
said nozzle plate (108) by a capillary force, block. Back block elements
310 and 312 are pro-      and vided with respective side walls 318 and 320
on      ink supply means (80, 81, 90, 92) for supplying their back surface
side so that a gap wide enough    said ink from an ink tank to said
vibrating to suck the ink by a capillary force can be formed.  members (98,
100) by a capillary force. In to this embodiment, expansion springs 322
15 are inserted Into the back side of the perspective  2. An on-demand type
ink jet printing head ac- back block elements 318 and 320 so that gaps 324
cording to claim 1 further comprising a frame and 325 defined by
projections 310a, 310b, 312a,     member (50) serving also as an ink tank.
and 312b are formed between the upper casing 138 and the windows 142 and
154 of the vibrating   20  3  The on-demand type ink jet print head accord-
plate block 152, and a groove 326 communicating      ing to claim 1 or 2,
wherein said ink supply with the atmosphere is formed at the center.
means comprises a plurality of vertically ar- Therefore, the ink sucked by
the ink supply       ranged plate members (80), two adjacent structure 280
is raised to the vibrating plates 156  members of which form a gap (81)
wide and 158 along the gaps formed by the back block  25  enough to suck
said ink by a capillary force. elements 310 and 312, the upper casing 138,
and the vibrating plate block 152, and by the gaps 314  4. The on-demand
ink jet print head according to and 316 formed between the back block
elements       one of the preceding claims wherein said ink 318 and 320,
and thus forms meniscuses at the        supply means has a back plate (84)
aranged upper end of the side walls 318 and 320.     30      on the upper
end thereof to form a groove (95) Accordingly, the ink is supplied to the
vibrating  in a direction of arraying said nozzle openings plates 156 and
158 not only through the path         so that bubbles produced within said
ink ar- formed between the upper casing 138 and the          ound said
vibrating members can be dis- vibrating plate block 152, but also through
the gaps  charged to the outside of said print head 314 and 316 formed
between the back block ele-  35   through said groove. ments 318 and 320,
thereby allowing sufficient ink for high speed printing to be supplied.
5. The on-demand ink jet print head according to If bubbles are mixed into
the ink that has        one of the preceding claims, further compris-
entered into the gap between the vibrating plates    ing cleaning means
(61) for rubbing the sur- 156 and 158 and the back block elements 318 and
40  face of said nozzle plate (108). 320, these bubbles are pushed out to
the end of the vibrating plates by movement of the vibrating  6. The
on-demand ink jet print head according to plates 156 and 158, and
discharged into the at-      one of claims 2 to 5, wherein said frame mem-
mosphere from the grooves 264 of the vibrating       ber (50) is provided
with heating means (36,38) plate block 152 through the gap 326 formed on
the   45  for melting a hot melt type ink. back surface of the back block
elements 310 and 312.                                              7. The
on-demand ink jet print head according to Although the case where hot melt
type ink is      one of the preceding claims, further compris- used was
taken as an example in the foregoing        ing auxiliary heating means
(78) preferably ar- pages, it goes without saying that similar effects  50
ranged around said back plate (84). will be obtained when using ink which
is liquid at ambient temperature.                              8  The
on-demand type jet print head of claim 1, further comprising Claims
a back block (150) arranged below said vibrat- 55     ing members (156,158)
with a gap (164,166) 1. An on-demand type ink jet print head (2) com-
wide enough to produce a capillary force on prising:
said ink, and a horizontally arranged nozzle plate (108) hav-  ink supply
means (134,136) for supplying said 9    
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force from one ink tank to said  PatentansprUche vibrating members. 1.
Tintenstrahldruckkopf des "auf Abruf"-Typs 9. The on-demand type ink jet
print head accord-     (2), umfassend: ing to claim 8, wherein said ink
supply means   5    eine horizontal angeordnete DUsenplatte comprises  at
least  three  thin  plates         (108), in der eine Mehrzahl von nach
oben (190,210,230), said thin plates having windows    weisenden
DUsenoffnungen (6, 8; 110, 112) (250,252,254,256) communicating with each
ausgebildet !st; other straightly in a laminating direction of said   eine
Mehrzahl von Vibrationselementen thin plates, a recess of different profile
forming   10  (98, 100), wobei ein Ende jedes der Vibrations- an ink supply
path (258) in a direction vertical  elemente an einer Basis befestigt ist
und das to said laminating direction, said thin plates    andere Ende den
DUsendffnungen (6, 8; 110, being arranged such that said ink supply path
112) gegenUberliegt, wobei die Vibrationsele- runs vertically.
mente (98, 100) horizontal mit einem Spalt 15     (106, 107) angeordnet
sind, der breit genug ist, 10. The on-demand type ink jet print head
accord-     um gemeinsam mit der DUsenplatte (108) Tin- ing to claim 8 or
9, wherein said back block      te durch eine Kapillarkraft zu halten, und
(150) comprises a back plate arranged on the         Tintenzuleitungsmittel
(80, 81, 90, 92) zur upper end thereof to form a groove (262) in a
Zuleitung der Tinte von einem Tintenbeh~lter direction of array of said
nozzle openings so   20  zu den Vibrationselementen (98, 100) durch that
bubbles produced within said ink around      eine Kapillarkraft. said
vibrating members can be discharged to the outside through said groove.
2. Tintenstrahidruckkopf des "auf Abruf"-Typs nach Anspruch 1, welcher
ferner ein Rahmen- 11. The on-demand type ink jet print head accord-  25
element (50) umfa~t, das auch als Tintenbehal- ing to one of claims 8 to 10
wherein said back    ter dient. block (270) comprises two symmetric
elements (290,292) and forms a gap for discharging said  3.
Tintenstrahidruckkopf des "auf Abruf"-Typs bubbles on confronting sides of
said two ele-     nach Anspruch 1 oder 2, wobei das Tintenzu- ments.
30      leitungsmittel eine Mehrzahl vertikal angeord- neter
Plattenelemente (80) umfaBt, von wel- 12. The on-demand type ink jet print
head accord-    chen zwei angrenzende Elemente einen Spalt ing to one of
claims 8 to 11, wherein said back   (81) bilden, der breit genug ist, um
die Tinte block (318,320) is provided with a second ink     durch eine
Kapillarkraft anzusaugen. supply path (314,316).                    35 4.
Tintenstrahidruckkopf des "auf Abruf"-Typs 13. The on-demand type ink jet
print head accord-     nach einem  der vorangehenden Ansprtche, ing to one
of claims 8 to 12, further comprising  wobei an dem oberen Ende des
Tintenzulei- an expansion spring (322) interposed between     tungsmittels
eine RUckplatte (84) angeordnet confronting  surfaces of said  back block
40     !st, um eine Rille (95) in eine Anordnungsrich- (318,320).
tung der DUsenoffnungen zu bilden, so daB Blasen, die in der Tinte um die
Vibrationsele- 14. The on-demand type ink jet print head accord-     mente
erzeugt werden, durch diese Rille an ing to one of claims 8 to 13, wherein
said        die AuBenseite des Druckkopfes abgegeben vibrating members
(156,158) have a cantile-  45   werden k6nnen. vered configuration having a
free end and a fixed end, ink being supplied from a fixed end  5.
Tintenstrahldruckkopf des "auf Abruf"-Typs side of said vibrating members.
nach einem  der vorangehenden AnsprUche, der femer ein Reinigungsmittel
(61) zum Abrei- 15. The on-demand type ink jet print head accord-  50  ben
der Oberflache der DUsenplatte (108) um- ing to one of claims 8 to 14,
wherein a gap is   faBt. provided between said back block (150) and said
nozzle plate (174) in a vicinity of said free  6. Tintenstrahidruckkopf des
"auf Abruf"-Typs ends of said vibrating members (156,158).         nach
einem der AnsprUche 2 bis 5, wobei das 55      Rahmenelement (50) mit
Heizmitteln (36, 38) zum Schmelzen einer Tinte der HeiBschmel- zart
versehen ist. 10    19                EP 0 408 978 B1                    20
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- *   C   L   M   S * 7. Tintenstrahidruckkopf des "auf Abruf"-Typs
14. Tintenstrahidruckkopf des "auf Abruf"-Typs nach einem  der
vorangehenden AnsprOche,           nach einem der AnsprOche 8 bis 13, wobei
die der ferner ein zusatzliches Heizmittel (78) um-    Vibrationselemente
(156, 158) eine freitragen- fa~t, welches vorzugsweise um die RUckplatte
de Konstruktion mit einem frelen Ende und (84) angeordnet ist.
5       einem befestigten Ende aufweisen und Tinte von einer Seite des
befestigten Endes der Vi- 8  Tintenstrahldruckkopf des "auf Abruf"-Typs
brationselemente aus zugeleitet ist. nach Anspruch 1, ferner umfassend:
einen Rtckblock (150), der unter den Vi-    15. Tintenstrahidruckkopf des
"auf Abruf"-Typs brationselementen (156, 158) mit einem Spalt  tO   nach
einem der AnsprUche 8 bis 14, wobei ein (164, 166) angeordnet ist, der
breit genug ist,    Spalt zwischen dem RUckblock (150) und der um eine
Kapillarkraft auf die Tinte zu erzeu-      DUsenplatte (174) in der Nahe
der freien En- gen, und                                           den der
Vibrationselemente (156, 158) vorge- Tintenzuleitungsmittel (134, 136) zur
Zulei-    sehen ist. tung der Tinte durch Kapillarkraft aus einem   15
Tintenbehdlter zu den Vibrationselementen.      Revendications 9.
Tintenstrahldruckkopf des "auf Abruf"-Typs      1. Tate d'impression a jet
d'encre du type "' nach Anspruch 8, wobei das Tintenzuleitungs-
demande" (2) comprenant: mittel mindestens drei dUnne Platten (190,  20
une plaque de buses agencee a l'horizon- 210, 230) umfaBt, wobei die dUnnen
Platten         tale (108) comportant en son sein une pluralit6 Fenster
(250, 252, 254, 256) aufweisen, die        d'ouvertures formant buse (6, 8
; 110, 112) miteinander gerade in eine Laminierrichtung        orientees
vers le haut, der dOnnen Platten in Verbindung stehen, wo-           une
pluralite d'6l6ments vibrants (98, 100), bei eine Vertiefung mit
unterschiedlichem Pro-  25  chacun desdits elements vibrants ayant une fil
einen Tintenzuleitungsweg (258) in eine        extr6mite solidement fix6e A
une base et I'au- Richtung vertikal zu der Laminierrichtung bildet   tre
extremite faisant face auxdites ouvertures und die dOnnen Platten derart
angeordnet sind,     formant buse (6, 8; 110, 112), lesdits elements daB
der Tintenzuleitungsweg vertikal verlduft.     vibrants (98, 100) etant
agences A I'horizontale 30      avec un espace (106, 107) assez large pour
10. Tintenstrahldruckkopf des "auf Abruf"-Typs         maintenir l'encre en
cooperation avec ladite nach Anspruch 8 oder 9, wobei der RUckblock
plaque de buses (108) par une force capillaire, (150) eine RUckplatte
umfalt, die an seinem        et oberen Ende zur Bildung einer Rille (262)
in           un moyen d'alimentation en encre (80, 81, eine
Anordnungsrichtung der DUsen6ffnungen   35    90, 92) pour alimenter
lesdits 6l6ments vi- angeordnet ist, so daB Blasen, die in der Tinte
brants (98, 100) en ladite encre provenant d'un um  die Vibrationselemente
erzeugt werden,         reservoir d'encre, par une force capillaire. durch
diese Rille nach auBen abgegeben wer- den konnen.
2. Tte d'irnpression & jet d'encre du type "a 40      demande" selon la
revendication 1 compre- 11. Tintenstrahidruckkopf des "auf Abruf"-Typs
nant, de plus, un 6lement formant cadre (50) nach einem der AnsprUche 8 bis
10, wobei der       servant egalement en tant quo r6servoir d'en- RUckblock
(270) zwei symmetrische Elemente         cre. (290, 292) umfaBt und einen
Spalt zur Abgabe der Blasen an den gegenaberliegenden Seiten   4s  3. TMte
d'impression a jet d'encre du type "a der beiden Elemente bildet.
demande" solon la revendication 1 ou 2, dans laquelle ledit moyen
d'alimentation en encre 12. Tintenstrahldruckkopf des "auf Abruf"-Typs
comprend une pluralit6 d'elements de plaque nach elnem der AnsprUche 8 bis
11, wobei der       agences a la verticale (80), dont deux el6- RUckblock
(318, 320) mit einem zweiten Tin-  5o    ments adjacents forment un espace
(81) assez tenzuleitungsweg (314, 316) versehen ist.          large pour
aspirer ladite encre par une force capillaire. 13. Tintenstrahidruckkopf
des "auf Abruf"-Typs nach elnem der AnsprUche 8 bis 12, der ferner   4.
Tate d'impression a jet d'encre du type "a eine Dehnungsfeder (322) umfalt,
die zwi-  55      demande" solon l'une des revendications pre- schen den
gegenUberliegenden Oberflachen           cedentes, dans laquelle ledit
moyen d'alimen- des RUckblockes (318, 320) eingesetzt ist.         tation
en encre possbde une plaque arriere (84) agenc6e sur l'extr6mite superieure
de ce    21                 EP 0 408 978 B1                   22 * C   L
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moyen pour former une rainure (95) dans une        plaque arriere agenc6e
sur l'extremit6 sup6- direction de groupement desdites ouvertures
rieure de ce dernier pour former une rainure formant buse de facon que les
bulles produites     (262) dans une direction de groupement desdi- a
l'interieur de ladite encre autour desdits e1-  tes ouvertures formant buse
de fagon que les ments vibrants puissent 8tre evacu6es vers   5     bulles
produites a l'interieur de ladite encre l'ext6rieur de ladite tate
d'impression par l'in-  autour desdits elements vibrants puissent 8tre
term6diaire de ladite rainure.                     6vacu6es vers
l'ext6rieur par l'interm6diaire de ladite rainure. 5. Tate d'impression A
jet d'encre du type "a demande" selon l'une des revendications pre-  io
11. Tate d'impression a jet d'encre du type "a cedentes, comprenant, de
plus, un moyen de         demande" selon l'une des revendications 8 a
nettoyage (61) pour frotter la surface de ladite   10, dans laquelle ledit
bloc arribre (270) corn- plaque de buses (108).
prend deux 6l6ments sym6triques (290, 292) et forme un espace pour 6vacuer
lesdites bul- 6. Tite d'impression a jet d'encre du type "a  is     les sur
les c8tes se faisant face desdits deux demande" selon l'une des
revendications 2 a        el6ments. 5, dans laquelle ledit 6l6ment formant
cadre (50) est muni d'un moyen de chauffage (36,      12. Tate d'impression
a jet d'encre du type "a 38) pour faire fondre une encre du type a
demande" selon l'une des revendications 8 a fusion a chaud.
20      11, dans laquelle ledit bloc arriere (318, 320) est muni d'un
second chemin d'alimentation en 7. Tate d'impression a jet d'encre du type
"a          encre (314, 316). demande" selon l'une des revendications pre-
cedentes, comprenant, de plus, un moyen de      13. Tate d'impression a jet
d'encre du type "a chauffage auxiliaire (78) agence, de pr6f6ren-  25
demande" selon l'une des revendications 8 a ce, autour de ladite plaque
arriere (84).          12, comprenant, de plus, un ressort de detente (322)
intercal6 entre les surfaces se faisant 8. Tate d'impression & jet d'encre
du type "a          face dudit bloc arrire (318, 320). demande" selon la
revendication 1, compre- nant de plus:                              30  14.
Tate d'impression a jet d'encre du type "a un bloc arriere (150) agence
sous lesdits       demande" selon l'une des revendications 8 a 6lements
vibrants (156, 158) avec un espace        13, dans laquelle lesdits
6l6ments vibrants (164, 166) assez large pour produire une force     (156,
158) ont une conformation en cantilever capillaire sur ladite encre, et
ayant une extr6mite libre et une extr6mit6 fixe, un moyen d'alimentation en
encre (134,  35      I'encre etant fournie depuis un c6te extremit6 136)
pour alimenter lesdits elements vibrants      fixe desdits elements
vibrants. en ladite encre par une force capillaire prove- nant d'un
reservoir d'encre.                    15. TMte d'impression a jet d'encre
du type "a demande" selon l'une des revendications 8 a J  9. Tate
d'impression a jet d'encre du type "a   40      14, dans laquelle un espace
est realise entre demande" selon la revendication 8, dans la-        ledit
bloc arribre (150) et ladite plaque de quelle ledit moyen d'alimentation en
encre         buses (174) au voisinage desdites extr6mites comprend au
moins trois plaques fines (190,        libres desdits elements vibrants
(156, 158). 210, 230), lesdites plaques fines comportant des fen8tres (250,
252, 254, 256) communi-  45 quant les unes avec les autres, de manibre
rectiligne dans une direction de laminage des- dites plaques fines, une
partie en retrait de profil diff6rent formant un chemin d'alimenta- tion en
encre (258) dans une direction verticale  so par rapport a ladite direction
de laminage, les- dites plaques fines etant agenc6es de fagon que ledit
chemin d'alimentation en encre soit a la verticale. 55 10. Tate
dOimpression a jet d'encre du type "a demande" selon la revendication 8 ou
9, dans laquelle ledit bloc arriare (150) comprend une 12    


