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(54)  Print head for an ink jet printer

(57)  Aprint head for an ink jet printer of the present
invention includes a plurality of nozzles (6) for ejecting
ink, an ink passage (3a,3,3b,5) fluidly communicated to
the nozzles (6), and a filter (4) disposed in the ink pas-
sage (3a,3,3b,5). The ink passage (3a,3,3b,5) has a hy-

FIG. 1

drophobic wall (9) upstream of the filter (4) and a hy-
drophilic wall (10) downstream of the filter. The print
head is capable of reducing the deposition of bubbles
on a nozzle portion and thereby insuring desirable print-
ing free from defective ink ejection.
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Description
BACKGROUND OF THE INVENTION

[0001] The presentinvention relates to an ink jet print-
er and more particularly to a print head for an ink jet
printer including an ink passage whose wall is treated
to obviate defective ink ejection.

[0002] It is a common practice with an ink jet printer
to provide its ink passage with a hydrophilic wall for pro-
moting the flow of ink and bubbles contained in the ink.
Japanese Patent Laid-Open Publication No. 7-278829,
for example, proposes to implement hydrophilicity by
causing ozone with a preselected concentration to flow
through the ink passage. Japanese Patent Laid-Open
Publication No. 7-290714 teaches that an aqueous so-
lution of an organic emulsion is circulated through the
ink passage and then dried.

[0003] The above hydrophilicity of the wall of the ink
passage is directed toward high wettability of the ink
passage, i.e., smooth flow of the ink and bubbles con-
tained therein. This kind of scheme allows a minimum
of bubbles to remain in the ink passage and obstruct ink
ejection when the ink passage is filled with the ink.
[0004] However, after the ink passage has been filled
with the ink, a small amount of bubbles sometimes in-
termittently flow from, e.g., a cartridge upstream of the
ink passage into the passage while the printer is in op-
eration. Such bubbles would reach nozzles and render
ink ejection from the nozzles defective. Moreover,
should the bubbles gather on a filter and form a film ther-
eon, they would increase resistance to the flow of the
ink and obstruct ink feed into the head, also resulting in
defective ink ejection.

[0005] Technologies relating to the present invention
are also disclosed in, e.g., Japanese Patent Laid-Open
Publication Nos. 4-173345, 5-345419, and 8-40040.

SUMMARY OF THE INVENTION

[0006] Itistherefore an object of the present invention
to provide a print head for an ink jet printer including an
ink passage whose wall is treated to obviate defective
ink ejection for thereby enhancing printing quality and
reliability.

[0007] In accordance with the present invention, a
printhead for an ink jet printer includes a plurality of noz-
zles for ejecting ink, an ink passage fluidly communicat-
ed to the nozzles, and a filter disposed in the ink pas-
sage. The ink passage has a hydrophobic wall upstream
of the filter and a hydrophilic wall downstream of the fil-
ter. If desired, the ink passage may have a part upstream
of the filter formed of a hydrophobic resin and a part
downstream of the filter formed of a hydrophilic resin.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The above and other objects, features and ad-
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vantages of the present invention will become more ap-
parent from the following detailed description taken with
the accompanying drawings in which:

FIG. 1 is a view showing a print head for an ink jet
printer embodying the present invention;

FIG. 2 is a fragmentary enlarged section of the il-
lustrative embodiment; and

FIG. 8isaview similarto FIG. 2, showing a modified
form of the illustrative embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0009] Referring to FIG. 1 of the drawings, a print
head for an ink jet printer embodying the present inven-
tion is shown. As shown, the print head includes a joint
portion 2 to which a cartridge 1 storing ink is removably
connected. An ink passage extends from the joint por-
tion 2 and includes a bubble collecting portion 3. The
bubble collecting portion 3 has a greater sectional area
than the other portion of the ink passage. A filter is dis-
posed in the bubble collecting portion 3 and implement-
ed by, e.g., a metallic mesh. A common ink chamber 5
is communicated to the bubble collecting portion 3. A
nozzle portion 6 has a plurality of pressure chambers
therein.

[0010] When a pump 8 is operated, it sucks the ink
stored in the cartridge 1 into the print head viaa cap 7.
Specifically, the ink is fed from the cartridge 1 to the joint
portion 2 and then flows into the bubble collecting por-
tion 3 via an upstream path 3a (see FIG. 2) upstream of
the filter 4. The ink flows from the bubble collecting
chamber 3 1o the common chamber 5 via the filter 4 and
a downstream path 3b (see FIG. 2) downstream of the
filter 4 and then to the nozzle portion 6.

[0011] In the illustrative embodiment, the maximum
sectional area of the bubble collecting portion 3, i.e., the
effective sectional area of the filter 4 is about ¢4 to 6
while the upstream path 3a and downstream path 3b
each have a sectional area of about ¢1. As shown in
FIG. 2, the wall extending from the upstream path 3a to
the filter 4 and the wall extending from the filter 4 to the
downstream path 3b each are provided with a smooth
continuous surface. In the illustrative embodiment, the
filter 4 is implemented by a metallic mesh having a mesh
size of 1,500 to 2,400 mesh/inch.

[0012] Asshownin FIG. 2, the ink passage is formed
by two separate members positioned on both sides of
the filter 4. A hydrophobic film and a hydrophilic film are
respectively formed on the surfaces of the two mem-
bers. Such two members are combined with the inter-
mediary of the filter 4 so as to form the bubble collecting
portion 3.

[0013] Specifically, before assembly, the inside sur-
faces of the joint portion, upstream path 3a and up-
stream part of the bubble collecting portion 3 are sub-
jected to hydrophobic treatment using, e.g., a fluoric sol-
vent in order to form a hydrophobic film 9. Also, the in-
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side surfaces of the downstream part of the bubble col-
lecting portion 3, downstream path 3b, common ink
chamber 5 and nozzle portion 6 are subjected to hy-
drophilic treatment in order to form a hydrophilic film 10.
Subsequently, the two members separate from each
other are bonded together by heat with the intermediary
of the filter 4, thereby forming the ink passage. Of
course, bonding using heat for connecting the two mem-
bers may be replaced with adhesion using adhesive or
solvent or even with ultrasonic deposition.

[0014] Inthe above configuration, even when bubbles
intermittently flow from the cartridge 1 into the bubble
collecting portion 3 during printing, they float in the por-
tion 3 due to buoyancy and gather on the hydrophobic
wall of the upstream part of the ink passage. This suc-
cessfully prevents the bubbles from reaching the nozzle
portion 6 via the filter 4; otherwise, the bubbles would
gather on the nozzle portion 6 and would thereby render
ink ejection defective. The Iillustrative embodiment
therefore insures stable printing quality.

[0015] FIG. 3 shows a modified form of the illustrative
embodiment. As shown, the upstream path 3a and up-
stream part of the bubble collecting portion 3 are imple-
mented as a single molding of fluorocarbon resin, poly-
ethylene (PE), polypropylene (PP) or similar hydropno-
bic resin 11. The downstream part of the bubble collect-
ing portion 3, downstream path 3b, common ink cham-
ber 5 and nozzle portion 6 is also implemented as a sin-
gle molding of nylon resin, polyvinyl alcohol resin or sim-
ilar hydrophilic resin 12. The two moldings are bonded
by heat or otherwise conneoted together with the inter-
mediary of the filter 4, as in the above embodiment.
[0016] In the modified configuration, bubbles flown
from the cartridge 1 into the bubble collecting portion 3
also float in the portion 3 due to buoyancy and gather
on the surface of the hydrophobic resin 11 forming the
upstream part of the ink passage. This is also successful
to achieve the advantage described in relation to the il-
lustrative embodiment.

[0017] Generally, a piezoelectric element varies its
volume when a voltage is applied thereto. In the illustra-
tive embodiment, the print head includes small cham-
bers restricted at opposite ends thereof. When any one
of the small chambers is compressed by the associated
piezoelectric element, the ink is ejected from the restrict-
ed end of the chamber in the form of a drop.

[0018] As stated above, in the illustrative embodi-
ment, the ink passage formed in the print head includes
the bubble collecting portion 3 having a smooth contin-
uous surface and greater in sectional area than the other
part of the ink passage. The metallic mesh or similar fil-
ter 4 is disposed in the bubble collecting portion 3. The
upstream part and downstream part of the ink passage
with respect to the filter 4 are respectively subjected to
hydrophobic treatment and hydrophilic treatment or re-
spectively bodily formed of hydrophobic resin and hy-
drophilic resin. It follows that the flow rate of bubbles
flowing from the cartridge 1 into the bubble collecting
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portion 3 is low enough for the bubbles to float due to
buoyancy. This allows the bubbles to easily gather on
the surface of the hydrophobic part of the ink passage.
[0019] Moreover, the filter 4 itself serves to stop the
bubbles and prevents them from reaching the part of the
ink passage downstream of the filter 4 or the nozzle por-
tion 6. In addition, the hydrophilic surface downstream
of the filter 4 allows a minimum of bubbles to deposit
thereon, The bubbles can therefore be easily removed
from the print head.

[0020] The piezoelectric elements used to drive the
print head may be replaced with electrothermal trans-
ducers, if desired.

[0021] In summary, it will be seen that the present in-
vention provides a print head for an ink jet printer capa-
ble of reducing the deposition of bubbles on a nozzle
portion and thereby insuring desirable printing free from
defective ink ejection. This advantage is derived from a
unique configuration in which an ink passage has a hy-
drophobic wall upstream of afilter and a hydrophilic wall
downstream of the filter.

[0022] Various modifications will become possible for
those skilled in the art after receiving the teachings of
the present disclosure without departing from the scope
thereof.

Claims
1. A print head for an ink jet printer, comprising:

a nozzle (6) for ejecting ink;

an ink passage (3a,3,3b,5) fluidly communicat-
ed to said nozzle (6); and

a filter (4) disposed in said ink passage (3a,
3,3b,5);

said ink passage having a hydrophobic wall (9)
upstream of said filter (4) and a hydrophilic wall
(10) downstream of said filter (4).

2. Aprinthead as claimed in claim 1, wherein a portion
(8) of said ink passage (3a,3,3b,5) around said filter
(4) has a greater sectional area than portions (3a,
3b) of said ink passage (3a,3,3b,5) upstream and
downstream of said filter (4).

3. Aprinthead as claimed in claim 1, wherein said hy-
drophobic wall (9) is formed by hydrophobic treat-
ment using a fluoric solvent.

4. A print head for an ink jet printer, comprising:

a nozzle (6) for ejecting ink;

an ink passage (3a,3,3b,5) fluidly communicat-
ed to said nozzle (6); and

a filter (4) disposed in said ink passage (3a,
3,3b,5);

said ink passage (3a,3,3b,5) having a part (3a)
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upstream of saidfilter (4) formed of a hydropho-
bic resin (11) and a part (3b) downstream of
said filter (4) formed of a hydrophilic resin (12).

A print head as claimed in claim 4, wherein a portion
(3) of said ink passage (3a,3,3b,5) around said filter
(4) has a greater sectional area (3) than portions
(3a,3b) of said ink passage (3a,3,3b,5) upstream
and downstream of said filter (4).

A print head as claimed in claim 4, wherein the hy-
drophobic resin (11) comprises a fluorocarbon res-
in.

A print head as claimed in claim 4, wherein the hy-
drophobic resin (11) comprises polyethylene.

A print head as claimed in claim 4, wherein the hy-
drophobic resin (11) comprises polypropylene.

A print head as claimed in claim 4, wherein the hy-
drophilic resin (12) comprises a nylon resin.

A print head as claimed in claim 9, wherein the hy-
drophilic resin (12) comprises a polyvinyl alcohol
resin.
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