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Description

[0001] Aspects of the present disclosure relate to a liq-
uid discharge apparatus and a suction apparatus.

[Background Art]

[0002] As a liquid discharger, such as a printer, a fac-
simile machine, a plotter, or a multifunction machine in-
cluding these functions, an image forming apparatus
(inkjet recording apparatus) using a liquid discharge head
(droplet discharge head) that discharges ink droplets (liq-
uid droplets) is known.
[0003] Further, the inkjet recording apparatus includes
a suction mechanism for sucking liquid from the liquid
discharge head. The suction mechanism caps and seals
a nozzle surface of the liquid discharge head and sucks
and discharges the ink from the nozzles by the negative
pressure of a suction pump to prevent the nozzles from
clogging (cleaning operation) when clogging or the like
occurs in the nozzles of the liquid discharge head.
[0004] However, when the ink inside the cap is suc-
tioned to remove the ink in the cap, the bubbles of the
ink may remain in the cap. If a nozzle surface of the liquid
discharge head is capped with the cap while the bubbles
remaining in the cap, the bubbles may come into contact
with the nozzle surface of the liquid discharge head. The
bubbles on the nozzle surface may cause printing defects
such as color mixing and missing dots (nozzles). In order
to prevent generation of the bubbles in the ink, a tech-
nique of providing an absorber inside the cap is known.
[0005] For example, PTL 1 discloses a purge mecha-
nism including a cap having a lip portion and a support
for preventing the lip portion from falling inward. An in-
clined surface is formed in the lip portion for supporting
the lip portion from a suction pressure. This purge mech-
anism aims to improve an ink absorption efficiency in the
cap by appropriate maintenance of a state of contact be-
tween the nozzle surface of the liquid discharge head
and the cap.

[Patent Literature]

[0006] US 2007/139464 A1, US 2004/155920 A1 and
US 2010/194819 A1 disclose ink-jet recording appara-
tus.
[0007] [PTL 1]
Japanese Unexamined Patent Application Publication
No. 2007-090807
[0008] However, the configuration in which the absorb-
er is provided in the conventional cap may not sufficiently
prevent generation of bubbles when ink is used that has
a high viscosity and adheres when dried. Thus, the user
has to clean the interior of the cap. However, it is difficult
to clean and exchange the absorber because the absorb-
er is fixed to the cap with an adhesive. If a holding mech-
anism that fixes the absorber to the cap is used sepa-
rately without using the adhesive, the number of parts of

the cap increases as does its cost.
[0009] It is therefore an object of the present invention
to provide a liquid discharge apparatus capable of suck-
ing liquid in a cap while suppressing generation of bub-
bles using a suction assisting member.

[Solution to Problem]

[0010] The invention is defined by the claims. In an
aspect of the present disclosure, a novel liquid discharge
apparatus is provided that includes a liquid discharge
head to discharge liquid from a plurality of nozzles, and
a suction mechanism to suck the liquid from the liquid
discharge head. The suction mechanism includes a cap
member to contact the liquid discharge head and cover
the plurality of nozzles while forming a space between
the cap member and the liquid discharge head, a suction
pump connected to the cap member via a suction hole
formed in a surface of the cap member to reduce pressure
in the space, and a suction assisting member to cover
the suction hole and the surface in which the suction hole
is formed in the cap member. The suction assisting mem-
ber has a surface that forms a suction path between the
suction assisting member and the cap member. A first
support provides a gap between the surface that forms
the suction path of the suction assisting member and the
surface in which the suction hole is formed.
[0011] The liquid discharge apparatus according to the
present embodiment includes a gap between a surface
forming a suction path of a suction assisting member and
a surface on which a suction hole is formed in the cap
member. Thus, it is possible to suck the liquid in the cap
member while preventing the generation of bubbles.

[Brief Description of Drawings]

[0012]

FIG. 1 is a perspective view illustrating an overall
configuration of a liquid discharge apparatus accord-
ing to a first embodiment of the present disclosure;
FIG. 2 is a perspective view of a carriage scanning
mechanism according to the first embodiment of the
present disclosure;
FIG. 3 is a front view of an overall configuration of a
suction mechanism according to the first embodi-
ment of the present disclosure;
FIG. 4A is a plan view of a cap member according
to a first embodiment of the present disclosure, and
FIG. 4B is a perspective view of the cap member;
FIG. 5 is a front view of the cap member and a suction
assisting member according to the first embodiment
of the present disclosure;
FIG. 6 is a perspective view illustrating a shape of
the suction assisting member according to the first
embodiment of the present disclosure;
FIG. 7 is a plan view of the suction assisting member
attached to the cap member as viewed from above;
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FIG. 8A is a plan view of the suction assisting mem-
ber, FIG. 8B is a cross-sectional view in a short-side
direction of FIG. 8A, and FIG. 8C is a cross-sectional
view along a line A-A in FIG. 8A; and
FIG. 9 illustrates a shape of the suction assisting
member without supports.

Description of Embodiments

[0013] An embodiment is described below with refer-
ence to the drawings.
[0014] FIG. 1 is a schematic perspective view illustrat-
ing an overall configuration of a liquid discharge appara-
tus according to a first embodiment of the present dis-
closure. FIG. 2 is a perspective view of a carriage scan-
ning mechanism.
[0015] As illustrated in FIG. 1, this liquid discharge ap-
paratus is a serial type inkjet recording apparatus, and
includes an apparatus body 1 and a support base 2 for
supporting the apparatus body 1. The guide rod 3 and
the guide stay 4 are bridged between side plates in the
apparatus body 1. The guide rod 3 and the guide stay 4
serve as a guide member. A carriage 5 is supported by
the guide rod 3 and the guide stay 4 so that the carriage
5 can move in a direction indicated by arrow A (main
scanning direction).
[0016] The carriage 5 mounts recording heads 6 con-
figured by liquid discharge heads for discharging ink
droplets of each colors of black (K), yellow (Y), magenta
(M), and cyan (C). Each recording heads 6 includes mul-
tiple nozzles to discharge the liquid droplets. Each re-
cording heads 6 integrally includes a head tank for sup-
plying ink to the corresponding recording head 6.
[0017] A main scanning mechanism 10 moves and
scans the carriage 5. The main scanning mechanism 10
includes a drive motor 11, a drive pulley 12, a driven
pulley 13, and a timing belt 14. The drive motor 11 is
disposed on one side in the main scanning direction. The
drive pulley 12 is rotary-driven by the drive motor 11. The
driven pulley 13 is disposed on the other side in the main
scanning direction. The timing belt 14 is a towing member
stretched between the drive pulley 12 and the driven pul-
ley 13. The driven pulley 13 is pulled by a tension spring
in a direction away from the drive pulley 12.
[0018] A sheet 20 is intermittently conveyed by a suc-
tion conveyor in a direction indicated by arrow B (sub-
scanning direction, sheet conveyance direction) perpen-
dicular to the main scanning direction of the carriage 5
in a recording area of a main scanning area of the carriage
5.
[0019] In one of an end side area of the main scanning
area, a suction mechanism 8 is disposed for suctioning
the liquid from the recording head 6. Further, main car-
tridges 9 are detachably mounted on the apparatus body
1 on an area outside the carriage moving area in the main
scanning direction or on another end side area of the
main scanning area. The main cartridges 9 store respec-
tive colors of inks to be supplied to the sub tanks of the

recording heads 6. Further, although a roll sheet (here-
inafter referred to as "sheet 20") is set in a feeder 21, the
roll sheet having different sizes in the width direction can
also be set on the feeder 21.
[0020] In the liquid discharge apparatus configured as
described above, image formation is performed as fol-
lows. First, the sheet 20 conveyed from the feeder 21 is
conveyed to the recording area by a conveyor from a rear
side to a front side of the apparatus body 1. Next, a re-
quired image is formed on the sheet 20 by discharging
liquid droplets by the recording head 6 driven according
to image information while the carriage 5 is moved in the
main scanning direction and the sheet 20 is intermittently
fed to the platen 7 by the suction conveyor. The sheet
20 after image formation is cut to a predetermined length
and discharged to an ejection tray disposed on the front
side of the apparatus body 1.
[0021] Although the configuration in which the sheet
20 is cut and ejected is described here, it is also possible
to adopt a configuration in which the sheet after image
formation is wound by an ejector without cutting.
[0022] Next, a configuration of the suction mechanism
for sucking liquid from the recording head is described
below in detail. The suction mechanism is a characteristic
part of the present embodiment.
[0023] FIG. 3 is a front view of an overall configuration
of a suction mechanism according to a first embodiment
of the present disclosure. As illustrated in FIG. 3, the
suction mechanism 8 includes a cap member 30, a suc-
tion pump 31, and a suction assisting member 32.
[0024] The cap member 30 is made of an elastic ma-
terial such as rubber. The cap member 30 contacts the
recording head 6 and forms a space between the cap
member 30 and the recording head 6 while covering a
nozzle surface of the recording head 6 in an airtight man-
ner. Therefore, the nozzle surface is moisturized and pro-
tected. Further, an interior of the cap member 30 can
also be filled with a liquid (ink). Further, a suction hole
30a is formed in one surface (lower surface) of the cap
member 30.
[0025] The suction pump 31 is connected to the cap
member 30 via the suction hole 30a so that the suction
pump 31 can suck gas or liquid in the cap member 30.
Therefore, it is possible to suck the liquid (ink) accumu-
lated inside the cap member 30 or to lower pressure in
the space between the cap member 30 and the recording
head 6.
[0026] The suction assisting member 32 inside the cap
member 30 has a surface that covers the suction hole
30a of the cap member 30 and a surface (lower surface)
in which the suction hole 30a is formed. Further, the sur-
face of the suction assisting member 32 forms a suction
path.
[0027] FIG. 4A is a plan view of the cap member ac-
cording to a first embodiment of the present disclosure.
FIG. 4B is a perspective view of the cap member. As
illustrated in FIGS. 4A and 4B, screw holes 30b are pro-
vided at both end portions of the cap member 30, and a
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suction hole 30a is provided between the screw holes
30b.
[0028] FIG. 5 is a front view of the cap member and
the suction assisting member according to the first em-
bodiment of the present disclosure. As illustrated in FIG.
5, the cap member 30 has a shape expanding upward
and includes the suction hole 30a having a diameter of
about 3.0 mm on a bottom face of the cap member 30.
[0029] In addition, the suction assisting member 32 in-
cludes a plurality of supports 32a having a height of about
0.5 mm. A gap (C1) is provided between the surface that
forms the suction path of the suction assisting member
32 and the surface in which the suction hole 30a of the
cap member 30 is formed. As a result, the liquid (ink) in
the cap member 30 can be sucked uniformly from a cir-
cumference of the suction assisting member 32 by the
suction pump 31 along an inner wall of the cap member
30. The plurality of supports 32a is one example of a first
support.
[0030] FIG. 6 is a perspective view of the suction as-
sisting member according to the first embodiment of the
present disclosure, illustrating a shape of the suction as-
sisting member. As illustrated in FIG. 6, short-side pro-
jections 32b are provided at both ends in a longitudinal
direction of the suction assisting member 32, and long-
side projections 32c are provided at two places on both
sides in the short-side direction. The short-side projec-
tions 32b protrude by about 1.5 mm outside in the longi-
tudinal direction. The long-side projections 32c also pro-
trude by about 1.5 mm outside in the short-side direction.
The short-side projections 32b and the long-side projec-
tions 32c have a height of about 1.0 mm. The short-side
projections 32b and the long-side projections 32c are an
example of a second support.
[0031] A groove portion 32d extending in the longitu-
dinal direction of the cap member 30 is formed in a central
portion of the suction assisting member 32 on a surface
facing the suction hole 30a of the cap member 30. This
groove portion 32d has a semicircular cross-section with
a radius of about 0.75 mm and is bifurcated at both end
portions in the longitudinal direction of the cap member
30. Then, the ink flows into a portion including the groove
portion 32d through a circumferential portion other than
the supports 32a and the both ends in the longitudinal
direction of the cap member 30 at which the groove por-
tion 32d is bifurcated.
[0032] If the longitudinal direction of the cap member
30 is elongated with an upsizing of the recording head 6
(liquid discharge head), a suction force of the suction
pump 31 acts on the gap (C1) around the suction hole
30a. However, the suction force of the suction pump 31
does not reach the side away from the suction hole 30a.
Therefore, liquid or bubbles may remain. Therefore, the
present embodiment includes the groove portion 32d that
increases a cross-sectional area of &#8203;&#8203;the
suction assisting member 32 and lowers fluid resistance.
Thus, it is possible to exert the suction force on the side
away from the suction hole 30a and to suck liquid or bub-

bles without leaving liquid or bubbles in the cap member.
[0033] A width (w) of the groove portion 32d in the
short-side direction of the cap member 30 is preferably
smaller than a maximum width of the suction hole 30a in
the short-side direction of the cap member 30. As a result,
the suction hole 30a faces not only the groove portion
32d but also a region where the plurality of supports 32a
are formed around the groove portion 32d. Therefore,
the suction force of the suction pump 31 can be uniformly
applied to the groove portion 32d (the longitudinal-direc-
tion of the cap member 30) and the circumferential portion
(the short-side direction of the cap member 30). Here,
the plurality of supports 32a provided along the groove
portion 32d has already been described above.
[0034] The suction assisting member 32 is made of a
material having a higher rigidity than the cap member 30
has. The suction assisting member 32 is formed of, for
example, a synthetic resin (plastic) having a higher rigid-
ity than a rigidity of the cap member 30 made of rubber.
As illustrated in FIG. 5, the suction assisting member 32
is press fitable into the cap member 30. Then, the short-
side projections 32b press the inner wall (short-side) of
the cap member 30, and the long-side projections 32c
press the inner wall (longitudinal-side) of the cap member
30, respectively. Therefore, the cap member 30 is elas-
tically deformed, and the suction assisting member 32 is
fixed to the cap member 30. Here, an adhesive or the
like is not used for fixing the suction assisting member
32 to the cap member 30. Thus, the suction assisting
member 32 can be taken out (is detachable) from the
cap member 30.
[0035] FIG. 7 is a plan view of the suction assisting
member attached to the cap member as viewed from
above. As illustrated in FIG. 7, a gap (C2) about 1.0 mm
is formed between an inner circumferential surface of the
cap member 30 and the surface forming the suction path
of the suction assisting member 32 by the second support
(the short-side projections 32b and the long-side projec-
tions 32c). In this way, providing a gap between the cir-
cumference of the suction assisting member 32 and the
inner wall of the cap member 30, liquid (ink) can be
sucked along the inner wall of the cap member 30.
[0036] FIG. 8A is a plan view of the suction assisting
member. FIG. 8B is a side view in the short-side direction
of FIG. 8A. FIG. 8C is a cross-sectional view along a line
A-A in FIG. 8A.
[0037] FIG. 8B illustrates the suction assisting member
32 from a side face. A square in a center of FIG. 8B
illustrates the short-side projection 32b, and the hemi-
spheres on both sides of the square illustrates a Y-
shaped portion of the groove portion 32d. FIG. 8C is a
cross-sectional view of the suction assisting member 32.
A square at the center indicates the short-side projection
32b, and the hemisphere above the square illustrates the
groove portion 32d.
[0038] As illustrated in FIGS. 8B and 8C, an upper por-
tion (a surface facing the recording head 6) of the suction
assisting member 32 is curved convexly at a center por-
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tion in the short-direction of the suction assisting member
32. That is, the upper portion of the suction assisting
member 32 is inclined such that the center portion is the
highest and gradually decreases toward the circumfer-
ences of the suction assisting member 32. As a result,
the liquid (ink) does not stay at the upper portion of the
suction assisting member 32 and flows to the circumfer-
ences of the suction assisting member. Thus, it is possi-
ble to prevent the liquid (ink) to be remained after sucking
process.
[0039] As described above, the liquid discharge appa-
ratus of the present embodiment includes the gap (C1)
between the surface forming the suction path of the suc-
tion assisting member 32 and the surface forming the
suction hole 30a of the cap member 30 by the first support
(See FIG. 5). Further, the gap (C2) is provided between
the surface forming the suction path of the suction as-
sisting member 32 and the inner circumferential surface
of the cap member 30 by the second support (see FIG.
7). Therefore, the suction pump 31 can suck liquid (ink)
from the entire area along the inner circumference of the
cap member 30. Thus, the suction pump 31 can suck
liquid (ink) in the cap member 30 while preventing gen-
eration of bubbles.
[0040] Further, the suction assisting member 32 of the
liquid discharge apparatus according to the present em-
bodiment can press the cap member 30 to be fixed to
the cap member 30 by the second supports (the short-
side projections 32b and the long-side projections 32c).
Thus, the suction assisting member 32 is easily detach-
able from the cap member 30. Therefore, the present
embodiment enables an exchange and cleaning of the
suction assisting member by the user. Further, the suc-
tion assisting member is constructed inexpensively since
the suction assisting member does not use a separate
holding mechanism.
[0041] In the present embodiment, the cap member 30
is formed of an elastic material, and the suction assisting
member 32 is formed of a material having a higher rigidity
than a rigidity of the cap member 30. However, the
present embodiment is not limited to the embodiments
described above. The suction assisting member 32 may
be formed of an elastic material and the cap member 30
may be formed of a material having a higher rigidity than
a rigidity of the suction assisting member 32.
[0042] In addition, although the suction assisting mem-
ber 32 includes a plurality of supports 32a (formed to-
gether with the suction assisting member 32 as a single
body), the present embodiment is not limited to including
the plurality of supports 32a. FIG. 9 illustrates a shape
of the suction assisting member without the supports.
This suction assisting member 32’ is the same as the
suction assisting member 32 illustrated in FIG. 6, except
that the support 32a is not provided on the suction as-
sisting member 32’. In this case, the cap member 30 may
include a plurality of supports 32a, or a plurality of sup-
ports 32a may be provided separately with the cap mem-
ber 30.

Variation

[0043] The suction mechanism of the liquid discharge
apparatus is described above. In addition to the liquid
discharge apparatus, the suction mechanism may be
used for other purposes such as industrial use and med-
ical use. In case the suction mechanism is used for other
purposes, the suction apparatus may include a cap mem-
ber that contacts the suction target surface, forms a
space between the suction target surface and cap mem-
ber, and covers the suction target surface. Other config-
urations (the suction pump, the suction assisting mem-
ber, the first support, and the second support) may be
used by suitably changing the suction mechanism de-
scribed above.
[0044] Next, clear definitions of terms used in the
present embodiment are given.
[0045] The term "liquid discharge apparatus" used
herein is an apparatus including the liquid discharge head
or the liquid discharge device to discharge liquid by driv-
ing the liquid discharge head. The liquid discharge ap-
paratus may be, for example, an apparatus capable of
discharging liquid to a material to which liquid can adhere,
and an apparatus to discharge liquid toward gas or into
liquid.
[0046] The "liquid discharge apparatus" may include
devices to feed, convey, and eject the material on which
liquid can adhere. The liquid discharge apparatus may
further include a pretreatment apparatus and a post-
treatment apparatus.
[0047] The "liquid discharge apparatus" may be, for
example, an image forming apparatus to form an image
on a sheet by discharging ink, or a solid fabrication ap-
paratus (three-dimensional fabricating apparatus) to dis-
charge a fabrication liquid to a powder layer in which
powder material is formed in layers, so as to form a solid
fabrication object (three-dimensional fabrication object).
[0048] In addition, "the liquid discharge apparatus" is
not limited to such an apparatus to form and visualize
meaningful images, such as letters or figures, with dis-
charged liquid. For example, the liquid discharge appa-
ratus may be an apparatus to form meaningless images,
such as meaningless patterns, or fabricate three-dimen-
sional images.
[0049] The above-described term "material on which
liquid can be adhered" represents a material on which
liquid is at least temporarily adhered, a material on which
liquid is adhered and fixed, or a material into which liquid
is adhered to permeate. Examples of the "medium on
which liquid can be adhered" include recording media,
such as paper sheet, recording paper, recording sheet
of paper, film, and cloth, electronic component, such as
electronic substrate and piezoelectric element, and me-
dia, such as powder layer, organ model, and testing cell.
The "medium on which liquid can be adhered" includes
any medium on which liquid is adhered, unless particu-
larly limited.
[0050] Examples of the material on which liquid can be
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adhered include any materials on which liquid can be
adhered even temporarily, such as paper, thread, fiber,
fabric, leather, metal, plastic, glass, wood, ceramic, con-
struction materials (e.g., wall paper or floor material), and
cloth textile.
[0051] Examples of the liquid are, e.g., ink, treatment
liquid, DNA sample, resist, pattern material, binder, fab-
rication liquid, or solution and dispersion liquid including
amino acid, protein, or calcium.
[0052] "The liquid discharge apparatus" may be an ap-
paratus to relatively move a liquid discharge head and a
medium on which liquid can be adhered. However, the
liquid discharge apparatus is not limited to such an ap-
paratus. For example, the liquid discharge apparatus
may be a serial type apparatus that moves the liquid dis-
charge head or a line-type apparatus that does not move
the liquid discharge head.
[0053] Examples of the "liquid discharge apparatus"
further include a treatment liquid coating apparatus to
discharge a treatment liquid to a sheet surface to coat
the sheet surface with the treatment liquid to reform the
sheet surface and an injection granulation apparatus to
discharge a composition liquid including a raw material
dispersed in a solution from a nozzle to mold particles of
the raw material.
[0054] The liquid discharge device is an integrated unit
including the liquid discharge head and functional parts
or mechanisms, and is an assembly of parts relating to
liquid discharge. For example, "the liquid discharge de-
vice" may be a combination of the liquid discharge head
with at least one of a head tank, a carriage, a supply unit,
a maintenance unit, and a main scan moving unit.
[0055] Herein, the terms "integrated" or "united" mean
fixing the liquid discharge head and the functional parts
or mechanism to each other by fastening, screwing, bind-
ing, or engaging and holding one of the liquid discharge
head and the functional parts movably relative to the oth-
er. The liquid discharge head may be detachably at-
tached to the functional parts or mechanisms each other.
[0056] The main scan moving unit may be a guide only.
The supply unit may be a tube(s) only or a mount part
(loading unit) only.
[0057] In addition, "the liquid discharging head" has no
specific limit to the pressure generating device used in
the liquid discharge head. For example, other than the
piezoelectric actuator (may use a laminate-type piezoe-
lectric element) in the embodiments described above, it
is possible to use a thermal actuator using the thermoe-
lectric conversion element such as a heat element and
an electrostatic actuator including a vibration plate and
a counter electrode.
[0058] The terms "image formation", "recording",
"printing", "image printing", and "fabricating" used herein
may be used synonymously with each other.
[0059] In the present embodiment, "sheet" is not limit-
ed to paper materially, but includes transparent sheets,
cloth, glass, substrates, others to which ink droplets and
other liquid can be attached, and articles referred to as

a recording medium, a recording sheet, recording paper,
etc. The terms "image formation", "recording", "printing",
and "image printing" used herein may be used synony-
mously with each another.
[0060] The term "ink" is not limited to "ink" in a narrow
sense, unless specified, but is used as a generic term
for all types of liquid usable as targets of image formation
such as recording liquid, fixing solution, and liquid. For
example, the term "ink" also includes DNA sample, resist,
pattern material, resin, and so on.
[0061] The term "image" used herein is not limited to
a two-dimensional image and includes, for example, an
image applied to a three dimensional object and a three
dimensional object itself formed as a three-dimensionally
molded image.
[0062] The term "image forming apparatus", unless
specified, also includes both serial type image forming
apparatus and line-type image forming apparatus.
[0063] The present embodiment is described in detail
using the embodiments. The embodiments described
above are merely examples, various modifications and
substitutions may be made to the above-described em-
bodiments without departing from the scope described
in the appended claims.

Reference Sings List

[0064]

1 apparatus body
2 support base
3 guide rod
4 guide stay
5 carriage
6 recording head
7 platen
8 suction mechanism
9 main cartridge
10 main scanning mechanism
11 drive motor
12 drive pulley
13 driven pulley
14 timing belt
20 sheet
21 feeder
30 cap member
30a suction hole
30b screw hole
31 suction pump
32, 32’ suction assisting member
32a support
32b short-side projection
32c long-side projection
32d groove portion
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Claims

1. A liquid discharge apparatus comprising:

a liquid discharge head (6) to discharge liquid
from a plurality of nozzles; and
a suction mechanism (8) to suck the liquid from
the liquid discharge head (6),
wherein the suction mechanism (8) includes:

a cap member (30) to contact the liquid dis-
charge head (6) and cover the plurality of
nozzles while forming a space between the
cap member (30) and the liquid discharge
head (6);
a suction pump (31) connected to the cap
member (30) via a suction hole (30a) formed
in a surface of the cap member (30) to re-
duce pressure in the space;
a suction assisting member (32, 32’) to cov-
er the suction hole (30a) and the surface in
which the suction hole (30a) is formed in the
cap member (30), the suction assisting
member (32, 32’) including a surface that
forms a suction path between the suction
assisting member (32, 32’) and the cap
member (30); and
a first support to provide a gap between the
surface that forms the suction path of the
suction assisting member (32, 32’) and the
surface in which the suction hole (30a) is
formed;

wherein the suction assisting member (32, 32’)
includes a groove portion (32d) formed in a sur-
face facing the suction hole (30a),
the groove portion (32d) extending in a direction
along a longitudinal direction of the cap member
(30); and characterised in that
the groove portion (32d) is bifurcated at end por-
tions of the suction assisting member (32, 32’).

2. The liquid discharge apparatus according to claim
1, wherein the suction assisting member (32, 32’) is
detachable from the cap member (30).

3. The liquid discharge apparatus according to claim
1, wherein the suction assisting member (32, 32’)
and the first support form a single integrated unit.

4. The liquid discharge apparatus according to claim
1, wherein a width of the groove portion (32d) in a
short-side direction of the cap member (30) is smaller
than a minimum width of the suction hole (30a) in
the short-side direction of the cap member (30).

5. The liquid discharge apparatus according to claim
1, wherein the suction assisting member (32, 32’)

includes a second support that provides a gap be-
tween the surface that forms the suction path of the
suction assisting member (32, 32’) and an inner cir-
cumferential surface of the cap member (30).

6. The liquid discharge apparatus according to claim
1, wherein at least one of the suction assisting mem-
ber (32, 32’) and the cap member (30) is formed of
an elastic material, and the suction assisting member
(32, 32’) is adapted to fit into the cap member (30).

7. The liquid discharge apparatus according to claim
6, wherein at least one of the suction assisting mem-
ber (32, 32’) and the cap member (30) is formed of
an elastic material, and the suction assisting member
(32, 32’) is fixed to the cap member (30) by pressing
the second supporter into the cap member (30).

8. The liquid discharge apparatus according to claim
1, wherein a surface facing the liquid discharge head
(6) of the suction assisting member (32, 32’) includ-
ing a central portion curved convexly in the short-
side direction of the cap member (30).

9. A suction apparatus comprising:

a cap member (30) to contact a suction target
surface and covers the suction target surface
while forming a space between the cap member
(30) and the suction target surface;
a suction pump (31) connected to a suction hole
(30a) formed in a surface of the cap member
(30) to reduce pressure in the space;
a suction assisting member (32, 32’) to cover
the suction hole (30a) and the surface in which
the suction hole (30a) is formed in the cap mem-
ber (30), the suction assisting member (32, 32’)
including a surface that forms a suction path;
and
a support to provide a gap between the surface
that forms the suction path of the suction assist-
ing member (32, 32’) and the surface in which
the suction hole (30a) is formed;
wherein the suction assisting member (32, 32’)
includes a groove portion (32d) formed in a sur-
face facing the suction hole (30a),
the groove portion (32d) extending in a direction
along a longitudinal direction of the cap member
(30); and characterised in that
the groove portion (32d) is bifurcated at end por-
tions of the suction assisting member (32, 32’).

10. The suction apparatus according to claim 9, wherein
the suction assisting member (32, 32’) is detachable
from the cap member (30).

11 12 
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Patentansprüche

1. Flüssigkeitsabgabevorrichtung, die Folgendes um-
fasst:

einen Flüssigkeitsabgabekopf (6), um Flüssig-
keit aus einer Vielzahl von Düsen abzugeben;
und
einen Saugmechanismus (8), um die Flüssigkeit
aus dem Flüssigkeitsabgabekopf (6) anzusau-
gen,
wobei der Saugmechanismus (8) Folgendes
umfasst:

ein Kappenelement (30), um den Flüssig-
keitsabgabekopf (6) zu berühren und die
Vielzahl von Düsen abzudecken, während
ein Raum zwischen dem Kappenelement
(30) und dem Flüssigkeitsabgabekopf (6)
gebildet wird;
eine Saugpumpe (31), die mit dem Kappen-
element (30) über ein Saugloch (30a) ver-
bunden ist, das in einer Oberfläche des
Kappenelements (30) gebildet ist, um den
Druck in dem Raum zu verringern;
ein Saugunterstützungselement (32, 32’)
zum Abdecken des Sauglochs (30a) und
der Oberfläche, in der das Saugloch (30a)
in dem Kappenelement (30) gebildet ist, wo-
bei das Saugunterstützungselement (32,
32’) eine Oberfläche aufweist, die einen
Saugweg zwischen dem Saugunterstüt-
zungselement (32, 32’) und dem Kappene-
lement (30) bildet; und
eine erste Stütze, um einen Spalt zwischen
der Oberfläche, die den Saugweg des
Saugunterstützungselements (32, 32’) bil-
det, und der Oberfläche, in der das Saug-
loch (30a) gebildet ist, bereitzustellen;

wobei das Saugunterstützungselement (32, 32’)
einen Rillenabschnitt (32d) aufweist, der in einer
Oberfläche gebildet ist, die dem Saugloch (30a)
zugewandt ist,
wobei sich der Rillenabschnitt (32d) in einer
Richtung entlang einer Längsrichtung des Kap-
penelements (30) erstreckt; und dadurch ge-
kennzeichnet, dass
der Rillenabschnitt (32d) an Endabschnitten des
Saugunterstützungselements (32, 32’) gegabelt
ist.

2. Flüssigkeitsabgabevorrichtung nach Anspruch 1,
wobei das Saugunterstützungselement (32, 32’) von
dem Kappenelement (30) abnehmbar ist.

3. Flüssigkeitsabgabevorrichtung nach Anspruch 1,
wobei das Saugunterstützungselement (32, 32’) und

die erste Stütze eine einzige integrierte Einheit bil-
den.

4. Flüssigkeitsabgabevorrichtung nach Anspruch 1,
wobei eine Breite des Rillenabschnitts (32d) in einer
Kurzseitenrichtung des Kappenelements (30) klei-
ner ist als eine Mindestbreite des Sauglochs (30a)
in der Kurzseitenrichtung des Kappenelements (30).

5. Flüssigkeitsabgabevorrichtung nach Anspruch 1,
wobei das Saugunterstützungselement (32, 32’) ei-
ne zweite Stütze umfasst, die einen Spalt zwischen
der Oberfläche, die den Saugpfad des Saugunter-
stützungselements (32, 32’) bildet, und einer inneren
Umfangsfläche des Kappenelements (30) bildet.

6. Flüssigkeitsabgabevorrichtung nach Anspruch 1,
wobei mindestens eines von dem Saugunterstüt-
zungselement (32, 32’) und dem Kappenelement
(30) aus einem elastischen Material gebildet ist, und
das Saugunterstützungselement (32, 32’) dafür aus-
gelegt ist, in das Kappenelement (30) zu passen.

7. Flüssigkeitsabgabevorrichtung nach Anspruch 6,
wobei mindestens eines von dem Saugunterstüt-
zungselement (32, 32’) und dem Kappenelement
(30) aus einem elastischen Material gebildet ist, und
das Saugunterstützungselement (32, 32’) an dem
Kappenelement (30) befestigt wird, indem die zweite
Stütze in das Kappenelement (30) gedrückt wird.

8. Flüssigkeitsabgabevorrichtung nach Anspruch 1,
wobei eine dem Flüssigkeitsabgabekopf (6) zuge-
wandte Fläche des Saugunterstützungselements
(32, 32’) einen Mittelabschnitt aufweist, der in der
Kurzseitenrichtung des Kappenelements (30) kon-
vex gekrümmt ist.

9. Saugvorrichtung, die Folgendes umfasst:

ein Kappenelement (30), das eine Saugzielflä-
che berührt und die Saugzielfläche abdeckt,
während ein Raum zwischen dem Kappenele-
ment (30) und der Saugzielfläche gebildet wird;
eine Saugpumpe (31), die mit einem Saugloch
(30a) verbunden ist, das in einer Oberfläche des
Kappenelements (30) gebildet ist, um den Druck
in dem Raum zu verringern;
ein Saugunterstützungselement (32, 32’) zum
Abdecken des Sauglochs (30a) und der Ober-
fläche, in der das Saugloch (30a) in dem Kap-
penelement (30) gebildet ist, wobei das Saug-
unterstützungselement (32, 32’) eine Oberflä-
che aufweist, die einen Saugpfad bildet; und
eine Stütze, um einen Spalt zwischen der Ober-
fläche, die den Saugweg des Saugunterstüt-
zungselements (32, 32’) bildet, und der Oberflä-
che, in der das Saugloch (30a) gebildet ist, be-
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reitzustellen;
wobei das Saugunterstützungselement (32, 32’)
einen Rillenabschnitt (32d) aufweist, der in einer
Oberfläche gebildet ist, die dem Saugloch (30a)
zugewandt ist,
wobei sich der Rillenabschnitt (32d) in einer
Richtung entlang einer Längsrichtung des Kap-
penelements (30) erstreckt; und dadurch ge-
kennzeichnet, dass
der Rillenabschnitt (32d) an Endabschnitten des
Saugunterstützungselements (32, 32’) gegabelt
ist.

10. Saugvorrichtung nach Anspruch 9, wobei das Saug-
unterstützungselement (32, 32’) von dem Kappene-
lement (30) abnehmbar ist.

Revendications

1. Appareil de décharge de liquide comprenant :

une tête de décharge de liquide (6) pour déchar-
ger du liquide depuis une pluralité de buses ; et
un mécanisme d’aspiration (8) pour aspirer le
liquide depuis la tête de décharge de liquide (6),
dans lequel le mécanisme d’aspiration (8)
comprend :

un élément de capuchon (30) pour entrer
en contact avec la tête de décharge de li-
quide (6) et couvrir la pluralité de buses tout
en formant un espace entre l’élément de ca-
puchon (30) et la tête de décharge de liquide
(6) ;
une pompe d’aspiration (31) reliée à l’élé-
ment de capuchon (30) via un trou d’aspi-
ration (30a) formé dans une surface de l’élé-
ment de capuchon (30) pour réduire la pres-
sion dans l’espace ;
un élément d’assistance à l’aspiration (32,
32’) pour recouvrir le trou d’aspiration (30a)
et la surface dans laquelle le trou d’aspira-
tion (30a) est formé dans l’élément de ca-
puchon (30), l’élément d’assistance à l’as-
piration (32, 32’) comprenant une surface
qui forme un trajet d’aspiration entre l’élé-
ment d’assistance à l’aspiration (32, 32’) et
l’élément de capuchon (30) ; et
un premier support pour fournir un espace
entre la surface qui forme le trajet d’aspira-
tion de l’élément d’assistance à l’aspiration
(32, 32’) et la surface dans laquelle le trou
d’aspiration (30a) est formé ;

dans lequel l’élément d’assistance à l’aspiration
(32, 32’) comprend une partie de rainure (32d)
formée dans une surface faisant face au trou

d’aspiration (30a),
la partie de rainure (32d) s’étendant dans une
direction le long d’une direction longitudinale de
l’élément de capuchon (30) ; et caractérisé en
ce que
la partie de rainure (32d) est bifurquée aux par-
ties d’extrémité de l’élément d’assistance à l’as-
piration (32, 32’).

2. Appareil de décharge de liquide selon la revendica-
tion 1, dans lequel l’élément d’assistance à l’aspira-
tion (32, 32’) est détachable de l’élément de capu-
chon (30).

3. Appareil de décharge de liquide selon la revendica-
tion 1, dans lequel l’élément d’assistance à l’aspira-
tion (32, 32’) et le premier support forment une seule
unité intégrée.

4. Appareil de décharge de liquide selon la revendica-
tion 1, dans lequel une largeur de la partie de rainure
(32d) dans une direction du côté court de l’élément
de capuchon (30) est inférieure à une largeur mini-
male du trou d’aspiration (30a) dans la direction du
côté court de l’élément de capuchon (30).

5. Appareil de décharge de liquide selon la revendica-
tion 1, dans lequel l’élément d’assistance à l’aspira-
tion (32, 32’) comprend un deuxième support qui
fournit un espace entre la surface qui forme le trajet
d’aspiration de l’élément d’assistance à l’aspiration
(32, 32’) et une surface circonférentielle intérieure
de l’élément de capuchon (30).

6. Appareil de décharge de liquide selon la revendica-
tion 1, dans lequel au moins l’un parmi l’élément d’as-
sistance à l’aspiration (32, 32’) et l’élément de capu-
chon (30) est formé d’un matériau élastique, et l’élé-
ment d’assistance à l’aspiration (32, 32’) est conçu
pour s’adapter dans l’élément de capuchon (30).

7. Appareil de décharge de liquide selon la revendica-
tion 6, dans lequel au moins l’un parmi l’élément d’as-
sistance à l’aspiration (32, 32’) et l’élément de capu-
chon (30) est formé d’un matériau élastique, et l’élé-
ment d’assistance à l’aspiration (32, 32’) est fixé à
l’élément de capuchon (30) en pressant le deuxième
support dans l’élément de capuchon (30).

8. Appareil de décharge de liquide selon la revendica-
tion 1, dans lequel une surface faisant face à la tête
de décharge de liquide (6) de l’élément d’assistance
à l’aspiration (32, 32’) comprenant une partie cen-
trale incurvée de manière convexe dans la direction
du côté court de l’élément de capuchon (30).

9. Appareil d’aspiration comprenant :

15 16 



EP 3 595 902 B1

10

5

10

15

20

25

30

35

40

45

50

55

un élément de capuchon (30) pour entrer en
contact avec une surface cible d’aspiration et
recouvre la surface cible d’aspiration tout en for-
mant un espace entre l’élément de capuchon
(30) et la surface cible d’aspiration ;
une pompe d’aspiration (31) reliée à un trou
d’aspiration (30a) formé dans une surface de
l’élément de capuchon (30) pour réduire la pres-
sion dans l’espace ;
un élément d’assistance à l’aspiration (32, 32’)
pour recouvrir le trou d’aspiration (30a) et la sur-
face dans laquelle le trou d’aspiration (30a) est
formé dans l’élément de capuchon (30), l’élé-
ment d’assistance à l’aspiration (32, 32’) com-
prenant une surface qui forme un trajet
d’aspiration ; et
un support pour fournir un espace entre la sur-
face qui forme le trajet d’aspiration de l’élément
d’assistance à l’aspiration (32, 32’) et la surface
dans laquelle le trou d’aspiration (30a) est
formé ;
dans lequel l’élément d’assistance à l’aspiration
(32, 32’) comprend une partie de rainure (32d)
formée dans une surface faisant face au trou
d’aspiration (30a),
la partie de rainure (32d) s’étendant dans une
direction le long d’une direction longitudinale de
l’élément de capuchon (30) ; et caractérisé en
ce que
la partie de rainure (32d) est bifurquée aux par-
ties d’extrémité de l’élément d’assistance à l’as-
piration (32, 32’).

10. Appareil d’aspiration selon la revendication 9, dans
lequel l’élément d’assistance à l’aspiration (32, 32’)
est détachable de l’élément de capuchon (30).
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